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7 February, 2020

To Whom it May Concern:

On behalf of my colleagues, I am pleased to submit for consideration a proposal for a new Graduate 

Interdisciplinary Specialization (GIS) entitled Data-dRIVen sustainable Energy Systems (DRIVES). 

DRIVES is part of a transformative interdisciplinary graduate research traineeship program that is being 

developed by us at the University. Entitled EmPOWERment, this program is supported by a $3 million 

NSF Research Traineeship (NRT) grant. EmPOWERment will deliver transdisciplinary training to Ph.D. 

students who are interested in topics that are related to sustainable energy. The research theme of 

EmPOWERment is to bring together ubiquitous data, sensing, and control and distributed energy 

technologies to make energy production and consumption more sustainable.

Beyond NSF support, EmPOWERment and the DRIVES GIS have strong support from the Deans of the 

College of Engineering, College of Food, Agricultural, and Environmental Sciences, College of Arts and 

Sciences, John Glenn College of Public Affairs, Fisher College of Business, Moritz College of Law, 

College of Education and Human Ecology, College of Public Health, and the University Provost. The 

attached letter of support from the Provost, which was included in our proposal to NSF, illustrates 

University-level support of EmPOWERment and DRIVES.

DRIVES will serve as the primary mechanism through which EmPOWERment students gain the 

necessary coursework training (i.e., EmPOWERment has other educational and co-curricular activities in

addition to DRIVES). Moreover, DRIVES will be available to the full campus community. Any graduate 

student who is interested in sustainable energy and meets the prerequisites of the foundations course, 

which serves as the formative level-setting introduction to DRIVES, is welcome and encouraged to enroll

in DRIVES.

Attached to this letter is the DRIVES proposal, concurrence statements from every graduate program and

college that is offering courses in DRIVES, syllabi for two new courses in DRIVES that are undergoing 

formal approval, and advising sheets for students and the EmPOWERment program co-ordinator to 

monitor progress in DRIVES. If anything else is needed, do not hesitate to contact me.

Best regards,

Ramteen Sioshansi

Program Director; EmPOWERment

Professor and Associate Department Chair; Department of Integrated Systems Engineering

Department of Integrated Systems Engineering

Ramteen Sioshansi

Professor

240 Baker Systems

1971 Neil Avenue

Columbus, OH 43210-1271

Phone (614) 292-3932

Fax (614) 292-7852

E-mail sioshansi.1@osu.edu

https://u.osu.edu/sioshansi.1



EmPOWERment and DRIVES Core Faculty Affiliates:

Prof. Anant Agarwal; Department of Electrical and Computer Engineering

Prof. Jeff Bielicki; Department of Civil, Environmental and Geodetic Engineering and John Glenn 

College of Public Affairs

Prof. Christian Blanco; Department of Management Sciences

Prof. Cinnamon P. Carlarne; Moritz College of Law

Prof. Jeffrey E. Froyd; Department of Engineering Education

Prof. Elena Irwin; Department of Agricultural, Environmental, and Development Economics and 

Sustainability Institute

Prof. Jeffrey B. Jacquet; School of Environment and Natural Resources

Prof. Matthew Mayhew; Department of Educational Studies

Prof. Elizabeth K. Newton; Battelle Center, John Glenn College of Public Affairs, and Department of 

Integrated Systems Engineering

Prof. Steven Quiring; Department of Geography

Prof. Rajiv Ramnath; Department of Computer Science and Engineering

Prof. Jay R. Sayre; Department Materials Science and Engineering and Institute for Materials Research

Prof. Ajay Shah; Department of Food, Agricultural and Biological Engineering

Prof. Nicole Sintov; School of Environment and Natural Resources
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Rationale
Energy systems are in a major transition towards greater decentralization, which is 
catalyzed by digitization and the societal need to reduce carbon emissions. The firms, 
agencies, organizations, and citizens that are involved in operating, managing, and planning
energy systems need sustainable energy solutions and capable and versatile worker-
innovators. New data technologies hold much promise for enabling these solutions.

However, the complexities of digitizing and decentralizing systems cannot be solved 
by engineering or data-science training alone. Instead, sustainable energy solutions require 
convergence training that integrates knowledge across disciplinary boundaries. Future 
leaders working in sustainable energy need trans-disciplinary training in energy-system 
modeling, data science, energy policy, business, and energy technologies. Presently, The 
Ohio State University (OSU) has no program that provides such training.

The Data-dRIVen sustainable Energy Systems (DRIVES) Graduate Interdisciplinary 
Specialization (GIS) is proposed to fill this gap in sustainable-energy training at OSU. The 
proposed curriculum is similar to but expands in important ways upon programs in energy 
systems or energy engineering with interdisciplinary training at peer institutions, including 
University of California, Davis, University of California, Berkeley, Arizona State University, 
and Colorado School of Mines.

Moreover, the curriculum and expected skills and competencies that DRIVES delivers 
have been developed using an interview-based customer-discovery process. This process 
involved 17 external partners, including Siemens, Worthington Industries, Cargill, ENGIE, 
American Electric Power, First Solar, Los Alamos National Laboratory, Public Utilities 
Commission of Ohio, Whiting-Turner, Black & Veatch, National Biodiesel Board, IGS, Mahindra
Genze, U.S. Department of Energy, and Battelle. These energy-sector employers all reported
a need for workers with new skills, knowledge and experiences, including design and 
management of cyber-physical systems, risk assessment and behavioral science, familiarity 
with legal and regulatory contexts, fluency with business and finance models, and the ability
to manage stakeholders and navigate organizational change. Our team synthesized the 
inputs from these external partners to articulate programmatic and student-learning 
objectives and the design of the DRIVES curriculum. The design reflects a pressing need 
across all segments for data analytic and computational skills, as well as a more holistic 
understanding of economics, business, law, and related disciplines; strong communication 
skills; and the ability to innovate, be adaptive, and design forward-thinking solutions.

Curriculum
DRIVES consists of three program elements: (i) a foundations course, (ii) a series of four 
elective courses, and (iii) a culminating capstone course.

Foundations Course: The foundations course, ISE 6020 (Foundations of Data-Driven 
Sustainable Energy Systems), is undergoing course approval currently. As such, the 



proposed course syllabus is attached to this proposal. Once approved, ISE 6020 will be cross-
listed with a number of other programs, to reflect its interdisciplinary and team-taught 
nature. Each offering of this course will have a team of three faculty co-teaching it. One 
member of the teaching team will “roll off” and be replaced with another instructor from the 
faculty team that is developing and will be supporting DRIVES.

ISE 6020 introduces students to issues that impact sustainable energy systems, 
which we define broadly as energy systems that depend on the resilience of natural and 
human systems and the ability of communities to recover, adapt, and flourish in the face of 
changing environmental, economic, and social conditions. The course examines issues 
across seven critical dimensions: (i) technology, (ii) law and policy, (iii) business models, (iv) 
resilience, (v) data, (vi) geospatial, and (vii) decision sciences. Given the expected mix of 
disciplinary backgrounds of students that will enroll in DRIVES, we expect that most students
will have exposure to a subset of these dimensions. This course provides the formative 
knowledge and level-setting background that will allow all of the DRIVES students to succeed
in the GIS.

The final assignment in this course is a project proposal, which is developed by 
student groups. This proposal could (but does not have to necessarily) serve as the basis for 
the project that the student group works on in the capstone course, which is the final 
element of DRIVES.

Elective Courses: Following the foundations course, each DRIVES student selects four 
elective courses. The elective courses must come from five thematic areas, which are:

1. energy-system modeling, which introduces students to modeling and analysis of 

energy systems and their interactions with energy users and suppliers,

2. information systems, which introduces students to cyber-physical systems, 

computational science, data analytics, and cybersecurity,

3. energy policy, regulation, and economics, which introduces students to the 

evolution of energy policy and regulation, and designing, modeling, and studying 
energy technologies and systems while accounting for policy, regulatory, legal, and 
economic considerations,

4. energy-business modeling, which introduces students to product and business-

plan development and risk analysis, and

5. energy technologies, components, and subsystems, which introduces students 

to energy technologies and product development and prototyping.
To ensure that each student has holistic exposure to sustainable energy issues, each of the 
four elective courses must be from a distinct thematic area. Moreover, based on the primary 
program of each student’s study, the four thematic areas must be outside of the student’s 
major area. For instance, a business student would be required to take electives in all of 
thematic areas except for energy-business modeling, whereas a computer science student 
would be required to take electives in all of the thematic areas except for information 
systems. The thematic areas of the electives are determined by each student in consultation
with the primary program adviser and the EmPOWERment program co-ordinator1 and faculty
director.

1 EmPOWERment is a recently awarded NSF Research Traineeship (NRT) grant that has been 
awarded to OSU. DRIVES is the primary mechanism through which students that are enrolled in the
EmPOWERment program receive coursework training. However, the EmPOWERment program 
consists of other training and co-curricular elements that go beyond the coursework that is offered 
in DRIVES. DRIVES will be available to a broader population of students than those who are enrolled
in EmPOWERment. Any student meeting the prerequisites for ISE 6020 and who has an interest in 
sustainable energy studies may enroll in DRIVES. EmPOWERment has a program co-ordinator, who 
will provide advising support to EmPOWERment and DRIVES students. Further details regarding 
EmPOWERment are available at: https://si.osu.edu/news/ohio-state-awarded-3-million-nsf-grant-
stem-traineeship-program.



Capstone Course: The culminating experience of DRIVES is a project-based capstone course.
This course, PUBAFRS 8620 (Innovating for Sustainable Energy Systems), is based on an 
extension of the Hacking for Defense™ (H4D) curriculum, developed by Stanford University 
and the U.S. Department of Defense MD5 National Security Technology Accelerator. The 
course is undergoing approval currently, and its proposed syllabus is attached to this 
proposal.

PUBAFRS 8620 provides students with the design tools and a framework (e.g., lean-
startup methodology) to understand problems and develop minimal viable products and 
solutions that address energy-sector needs, and to do so within weeks. Through an intense 
process of stakeholder interviews and continuous feedback, students acquire in-depth 
practice in systematic innovation processes, stakeholder engagement, and management. In 
addition, students gain experience in: the broader context surrounding the problem and 
sponsor, applied critical thinking, creativity, collaboration, communication, and cultural 
competence. Working in multi-disciplinary teams, student develop and apply policy, 
business, and engineering skills to address real-world, contemporary problems that are 
articulated by external project sponsors. Student teams engage with sponsors and 
stakeholders using a well established customer discovery process to test hypotheses about 
the nature of the problem and potential solutions’ desirability, feasibility, and viability. Some 
of the problems may be inspired by project proposals that are developed in the foundations 
course. At least one of the projects is a campus-based problem that is provided by ENGIE. 
The course is open to graduate students, including students who are not enrolled in DRIVES.

Learning Goals
We co-developed the set of expected skills and competencies (Table 1) that DRIVES delivers 
using an interview-based customer-discovery process. The team synthesized inputs from our
17 external partners and employed an ecological framework for articulating programmatic 
and student learning objectives. Then, we determined the elements of DRIVES based on the 
types of pedagogical innovations that have been shown to advance students’ critical and 
higher-order thinking, problem-solving, interpersonal skills, content mastery, career 
placement, and enjoyment of learning as a result of their involvement. The three learning 
goals in Table 1 correspond to five desired learning outcomes requested by our partners. 
They reflect a pressing need across all segments for data analytic and computational skills, 
as well as a more holistic understanding of economics, business, law, and related disciplines;
strong communication skills; and the ability to innovate, be adaptive, and design forward-
thinking solutions. Specific innovation needs include energy demand management, smart 
metering, grid optimization and resilience, and developing advanced power electronics that 
exploit ubiquitous sensing and control (e.g., data).

Table 1: Five Expected Learning Outcomes for DRIVES Students

Goal 1: Innovation Capacity Goal 2: Self-Efficacy Goal 3: Collaboration

Expanding students’ innovation capacity in the 
sustainable-energy systems domain through 
experiential learning encounters

Graduates will:
1. Understand theories and principles of 
economics, business, finance, policy, and law as 
each relates to sustainable, distributed, and 
digitized energy systems
2. Acquire the software-related, data analytic, and 
computation skills necessary to collect, clean, 
select, and analyze data to address sustainable-
energy problems
3. Integrate information across topics and tasks 
related to sustainable energy

Develop identity and self-
efficacy with layers of 
informal mentoring and 
formal coaching surrounding 
the student cohort

Graduates will:
4. Develop interest in solving 
sustainable energy problems

Shape a culture of creative and 
inclusive collaboration among 
students, faculty, and 
practitioners through teamwork 
with diverse and broad groups of 
people and by prioritizing clear 
communication at every 
touchpoint with students

Graduates will:
5. Effectively communicate with 
interdisciplinary team members to
address pressing issues related to 
sustainable energy



Assessment
The evaluation plan contains outcomes and process evaluations. Outcomes evaluation 
addresses the guiding research question: To what extent does participation in DRIVES help 
students achieve the intended learning outcomes? Process evaluation focuses on formative 
and summative assessments to monitor and improve the linkages among the elements of 
the GIS. Complementing this internal evaluation is an external evaluation that ensures that 
the GIS is implemented as planned and that it is making timely progress. Each component of
the evaluation plan is described below. Although the focus of this evaluation plan is on 
DRIVES students, it assesses also how the GIS affects faculty teaching, academic programs, 
and institutional policies.

Outcomes Evaluation: Outcomes evaluation is conducted by comparing DRIVES students to 
students that are matched to the DRIVES participants by demographics, discipline, and 
advisor. Students in the evaluation groups are provided incentives for their participation.

These students are evaluated in a longitudinal, quasi-experimental, mixed-methods 
research design. For the quantitative component, students are given a survey at the 
beginning and the end of the program. Outcomes include: (i) overall grade point average 
(GPA), (ii) an overall innovation score, and (iii) subscores for the innovation constructs. 
Paired sample t-tests are used to investigate differences over time among the two groups. 
ANCOVA analysis is used to understand program effects, after controlling for pre-test scores, 
academic characteristics, and other variables of interest (e.g., personality type). For the 
qualitative component, the students participate in a series of semi-structured interviews at 
the beginning of the GIS and each spring. The interviews explore questions about the 
student experiences that shape participants’ understanding of sustainable, decentralized, 
and digitized energy systems.

Table 2: Process Evaluation
Formative Assessment Summative Assessment
Foundations Course

 Student assignments asking for reflection on 
how elements of the course help students see 
themselves as innovators and collaborators

 Mid-semester course evaluation and student 
evaluations with questions specific to the 
achievement of the five learning outcomes

 Assignments include online discussion, concept 
mapping

 Students are asked to keep a notebook reflecting
on the concepts covered in the course their 
relation to innovation and collaboration

 End-of-semester course evaluation and student 
evaluations with questions specific to the 
achievement of the five learning outcomes

 Students work on a semester-long project that 
asks them to develop an innovative solution to a 
sustainable-energy problem and present their 
findings to the class at the end of the semester. 
Presentations are graded on integration of ideas,
level of innovation, and probability of 
implementation (collaboration)

Electives
 Student assignments asking for reflection on 

how elements of the course help students see 
themselves as innovators and collaborators

 Mid-semester course evaluation and student 
evaluations with questions specific to the 
achievement of the 12 learning outcomes

 End-of-semester course evaluation and student 
evaluations with questions specific to the 
achievement of the five learning outcomes

 Students work on a semester-long project that 
asks them to develop an innovative solution to a 
sustainable-energy problem and present their 
findings to the class at the end of the semester. 
Presentations are graded on integration of ideas,
level of innovation, and probability of 
implementation (collaboration)

Capstone Course
 Students work on a case study project with 

scaffolding used to assess their progress. 
Students also continue to write in their 
innovation and collaboration notebooks

 End-of-class symposium with judging of final 
projects

 Student case study presentations are graded on 
integration of ideas, level of innovation, and 
probability of implementation



Process Evaluation: Formative and summative assessments are used to ensure that DRIVES 
students are achieving expected learning outcomes. The formative assessment strategies 
use student assignments throughout the GIS and intrusive coaching and collaboration-
oriented activities. These include journaling, documented exchanges, concept maps, and 
articulated research and teaching statements. Summative strategies include 360 
assessments, TedX-type talks, collaborative workshop designs, E-portfolios, and 
presentations. With each element of the GIS, there is an accompanying assessment, which 
are summarized in Table 2.

Evaluation Team: Prof. Matthew Mayhew (Department of Department of Educational Studies) 
will co-ordinate evaluation of DRIVES. He has over 15 years of experience as an evaluator, 
including work on three U.S. Department of Education grants, one of which served as a 
Model Program Grant.
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Autumn 2020
ISE 6020: Foundations of Data-Driven Sustainable Energy Systems

W x.xx-x.xxpm – xxx Building

Professors Office Hours
Rajiv Ramnath

email: ramnath.6@osu.edu
Time: 
Place: 

& by appointment
Elena Irwin

email: irwin.78@osu.edu
Time: 
Place: 

& by appointment
Ramteen Sioshansi

email: sioshansi.1@osu.edu
Time: 
Place: 

& by appointment

Course Description:
This course introduces students to issues that impact sustainable energy systems (i.e., energy 
systems that depend on the resilience of natural and human systems and the ability of 
communities to recover, adapt, and flourish in the face of changing environmental, economic, and 
social conditions) across seven dimensions: technology, law and policy, business models, resilience,
data, geospatial, and decision sciences.

Course Objectives:
As listed below, the course objectives align seven major dimensions that impact sustainable energy
systems, to which students are introduced in this course.

Technology: Students will understand how energy technologies operate individually and within a 
broader energy system.

Law and Policy: Students will understand how the law and public and regulatory policy influence 
and shape the design and function of energy systems and energy system components. Students 
will gain exposure to how the law and public and regulatory policy are shaped by externalities that 
are associated with energy production.

Business Models: Students will understand the heterogeneity in players and market actors across 
the energy system, and key differences in their business models and practices.

Resilience: Students will understand the factors that impact the resilience of energy systems, the 
role of environmental, social, and economic influences on system resilience, and the impact of 
energy systems on the resilience of environmental, social, and economic systems.

Geospatial: Students will understand how social, environmental, and economic heterogeneity 
impacts, and is impacted by, energy systems across spatial and organizational scales. Students will 
assess the implications of energy systems on land, water, and resource use.

Decision Sciences: Students will understand the roles of human and organizational behavior in 
influencing both supply- and demand-side considerations in energy systems.

Computation and Data: Students will understand how to conceptualize how they would use 
computational techniques, as well as to find, get, or generate and analyze data to address core 
research questions in energy systems. Students will gain exposure to the development and use of 
computational models of energy systems.

Course Format:
This class meets once a week for three hours. Most class meetings are formatted as a hybrid 
lecture/seminar style. Most weeks, the first half of class meetings consist of an organized discussion
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of readings that were assigned for that week. The second half of class meetings consist of a guest 
lecturer or one of the course instructors leading an in-depth discussion of a course topic.

Course Texts:
Required readings1 are provided in the course outline, which is below.

Course Website:
The class website will be provided via The Ohio State University’s Carmen system, which is 
available at https://carmen.osu.edu/. Students are required to check Carmen regularly for, among 
other things, course announcements and updates.

Carmen Email Platform: Please do not email your instructors through the Carmen email system. 
Please email them directly through the university email system at the email addresses listed above.
Your instructors seldom check the email that is internal to Carmen.

Course Requirements, Grading and Evaluation:
Student course grades will be based upon weekly assignments, which constitute 40% of the course 
grade, and an end-of-semester group project proposal, which constitutes 60% of the course grade. 
Most of the weekly assignments are reflections or discussions of weekly readings or lecture topics. 
In addition, teams of students must provide end-of-semester project proposals, which apply the 
tools that are covered in the course to studying or designing a sustainable energy systems. For 
students who are enrolled in the Data-dRIVen sustainable Energy Systems Graduate 
Interdisciplinary Studies (GIS) Program, the project proposal can serve as the basis of a capstone 
project in PUBAFRS 8620 (Innovating for Sustainable Energy Systems), which is a required course in
the GIS.

Policy on Grading Disputes:
Your instructors understand that grading errors, mistakes, and omissions can occur. To facilitate an 
orderly and respectful process for the settlement of grading disputes, students must notify the 
instructors of the dispute in writing within one week of the assignment being returned. The 
preferred method for submitting grading disputes is email (addresses are provided above). The 
written correspondence should detail the reason for the dispute and thorough reasoning for the 
correction that is requested.

Assignment-Submission Protocols:
All assignments must be submitted in-class and on paper at the start of class on the respective due 
date. Late assignments will receive a letter grade reduction for each day they are late. Exceptions 
will be given on a case-by-case basis if sufficient grounds are provided. Students coming to class 
after lecture has begun may still submit their assignments; however, the late penalty will apply. 
Students are encouraged to come to class and submit their homework assignments on time.

Additionally, if multiple pages are submitted for the same assignment, the pages must be affixed 
with a staple. This is consistent with professional work habits that are encouraged throughout the 
University. Submissions affixed by paper clips, “dog ears,” chewing gum, or any other ex post 
methodology will be returned to the student and not considered submitted.

Collaboration on Weekly Assignments:
Collaboration on the weekly assignments is welcomed and your instructors do not consider 
collaboration on these assignments to be a violation of the below policy on originality. Students are 
permitted to submit collaborative homework assignments in teams not exceeding three students. If 
a student decides to work with another student, those students must submit a single paper copy of 

1 Students are encouraged strongly to stay apprised of current events through regular reading of 
local and national newspapers, including the Columbus Dispatch, New York Times, Wall Street 
Journal, etc.

Updated: 1/17/2020 Page 2



the assignments with all partner’s names printed clearly on the top of the submission. If students 
work in partnership or in a trio, the students will all receive the same grade on that homework 
assignment.

Class Policy on Originality:
Plagiarism is defined as the submission of material authored by another person but represented as 
the student’s own work, whether that material is paraphrased or copied in verbatim or near-
verbatim form. This includes the improper acknowledgment of sources in essays or papers. 
Culpability is not diminished when plagiarism occurs in drafts which are not the final version.

The Ohio State University and the Committee on Academic Misconduct (COAM) expect that all 
students have read and understand the University’s Code of Student Conduct, and that all students 
will complete all academic and scholarly assignments with fairness and honesty. Failure to follow 
the rules and guidelines established in the University’s Code of Student Conduct may constitute 
“Academic Misconduct.” Sanctions for the misconduct could include a failing grade in this course 
and suspension or dismissal from the University.

Originality means that the student is the sole author of the work. Thoughts and ideas taken from 
other sources or from official content are permitted, but this must not constitute the bulk of the 
student’s submission. This means that it is not acceptable for a student simple to submit work 
completed by another person or institution (such as an online paper purchasing site) and cite it as 
the source of the work. A student’s work must be his or her own. Students are encouraged to see 
the OSU Code of Student Conduct, Section 3335-23-04 that defines academic misconduct further. 
Ignorance of the University’s Code of Student Conduct is never considered an “excuse” for 
academic misconduct.

Cases of cheating or academic dishonesty will be reported promptly to COAM. They will be handled 
according to university policy, which is available at 
http://studentaffairs.osu.edu/resource_csc.asp

Other sources of information on academic misconduct (integrity) to which you can refer include:

The Committee on Academic Misconduct web page: http://oaa.osu.edu/coam.html
Ten Suggestions for Preserving Academic Integrity: http://oaa.osu.edu/coamtensuggestions.html
Eight Cardinal Rules of Academic Integrity: www.northwestern.edu/uacc/8cards.html

If you have any questions about the above policy or what constitutes academic misconduct in this 
course, please contact your professor.

Accommodation of Disabilities:
If you would like to request academic accommodations based on the impact of a disability qualified 
under the Americans with Disabilities Act and Section 504 of the Rehabilitation Act of 1973, contact 
your instructor privately as soon as possible to discuss your specific needs. Discussions are 
confidential.

In addition to contacting the instructor, please contact the Student Life Disability Services at 614-
292-3307 or ods@osu.edu to register for services and/or to coordinate any accommodations you 
might need in your courses at The Ohio State University. Go to http://ods.osu.edu for more 
information.

Mental-Health Statement:
As a student you may experience a range of issues that can cause barriers to learning, such as 
strained relationships, increased anxiety, alcohol/drug problems, feeling down, difficulty 
concentrating and/or lack of motivation. These mental health concerns or stressful events may lead
to diminished academic performance or reduce a student’s ability to participate in daily activities. 
The Ohio State University offers services to assist you with addressing these and other concerns 
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you may be experiencing. If you or someone you know is suffering from any of the aforementioned 
conditions, you can learn more about the broad range of confidential mental health services 
available on campus via the Office of Student Life Counseling and Consultation Services 
(CCS) by visiting https://ccs.osu.edu/ or calling 614-292- 5766. CCS is located on the 4th 
Floor of the Younkin Success Center and 10th Floor of Lincoln Tower. You can reach an 
on-call counselor when CCS is closed at 614--292--5766 and 24-hour emergency help is 
also available through the 24/7 National Suicide Prevention Hotline at 1--800--273--TALK 
or at https://suicidepreventionlifeline.org/. Also, the OSU Student Advocacy Center is a 
resource to help students navigate OSU and to resolve issues that they encounter at 
OSU – visit http://advocacy.osu.edu/.

Statement on Diversity and Inclusion:
The University promotes a welcoming and inclusive environment for all students and staff, 
regardless of race, gender, ethnicity, national origin, disability or sexual orientation. There is no 
tolerance for hateful speech or actions. All violations of this policy should be reported to the 
University’s Bias Assessment and Response Team (https://studentlife.osu.edu/bias/). The University 
encourages diversity at all levels, particularly among the next generation of colleagues.

Syllabus Revision:
During the course of the semester, your instructors will review student progress, and may revise 
the syllabus to meet class needs, if necessary. This might also be due to health-related issues of 
your instructors. This may result in minor changes of due dates, scheduled course content, or 
deadlines for assignments. Your instructors will make every possible effort to provide advance 
notice of any changes to the course content or schedule.

Course Schedule:
Week Topic(s) Readings

1 (1) Introduction, (2) 
Syllabus, and (3) 
Course Expectations

2 Energy System 
Overview (Upstream 
and Downstream)

Chapter 3 of Section 2: “Options for Resources and 
Technologies” in Technical Summary (p. 75-91) of GEA,
2012: Global Energy Assessment – Toward a 
Sustainable Future, Cambridge University Press, 
Cambridge UK and New York, NY, USA and the 
International Institute for Applied Systems Analysis, 
Laxenburg, Austria.

Sims-Gallagher et al. (2012) “The Energy Technology 
Innovation System” Annual Review of Environment and
Resources. 37:137–62.

3 Energy Technologies 
and Components

“Quadrennial Technology Review - An Assessment of 
Energy Technologies and Research Opportunities.” US 
Department of Energy Report (2015).

Tester, et al. Sustainable Energy, Choosing Among 
Options, 2nd Edition. MIT Press, 2012.

4 (1) Background and 
History of Energy & 
Environmental Policy 
and (2) Legal 
Foundations and 
Chevron Deference

Jody Freeman, The Uncomfortable Convergence of 
Energy and Environmental Law, 41 Harv. Envtl. L. Rev. 
339 (2017)

5 Sustainable Energy 
Systems: Defining and
Assessing 

Chapters 1-2 of Section 2: Technical Summary (p. 42-
70) in GEA, 2012: Global Energy Assessment – Toward 
a Sustainable Future, Cambridge University Press, 
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Sustainability Cambridge UK and New York, NY, USA and the 
International Institute for Applied Systems Analysis, 
Laxenburg, Austria.

Chu, S. and A. Majundar “Opportunities and Challenges
for a Sustainable Energy Future” Nature (2012) 
488.7411: 294-303.

McCollum et al. (2011). "An Integrated Approach to 
Energy Sustainability" Nature Climate Change, 1, 428-
429.

Building a Sustainable Energy Future National Science 
Foundation (2009).

Bielicki et al (2011) "Grand Challenges in Energy 
Sustainability." Chapter 4 in BERAC. 2010. Grand 
Challenges for Biological and Environmental Research: 
A Long-Term Vision; A Report From the Biological and 
Environmental Research Advisory Committee March 
2010 Workshop, DOE/SC-0135, BERAC Steering 
Committee on Grand Research Challenges for 
Biological and Environmental Research.

6 Resilience of Energy 
Systems, Resilience 
Theory, and 
Measurement

Staid, A., Guikema, S.D., Nateghi, R. et al. Simulation 
of tropical cyclone impacts to the U.S. power system 
under climate change scenarios. Climatic Change 127, 
535–546 (2014).

Marchese, Reynolds, Bates, et. al. (2018) Resilience 
and sustainability: Similarities and differences in 
environmental management applications. Science of 
the Total Environment. 613–614 (2018).

7 (1) Competition, 
Deregulation and 
Reregulation and (2) 
Policy Instruments: 
Cap and Trade 
(Coasean Markets); 
Taxation; Regulation

Wagner. But Will the Planet Notice? How Smart 
Economics Can Save the World, Hill and Wang, 2011.

“Quadrennial Energy Review: Second Installment.” US 
Department of Energy Report (2017).

Averch, Harvey; Johnson, Leland L. (1962). "Behavior 
of the Firm Under Regulatory Constraint". American 
Economic Review. 52 (5): 1052–1069.

Hidden Costs of Energy: Unpriced Consequences of 
Energy Production and Use. National Academy of 
Sciences 2010.

Chapter 5 of Section 2: Policy Tools and Areas of 
Intervention” in Technical Summary (p. 75-91) of GEA, 
2012: Global Energy Assessment – Toward a 
Sustainable Future, Cambridge University Press, 
Cambridge UK and New York, NY, USA and the 
International Institute for Applied Systems Analysis, 
Laxenburg, Austria.

8 The Energy Transition 
and Just Transition

McCauley, D., Ramasar, V., Heffron, R. J., Sovacool, B. 
K., Mebratu, D., & Mundaca, L. (2019). Energy justice 
in the transition to low carbon energy systems: 
Exploring key themes in interdisciplinary research. 
Applied Energy. 233–234, 916–921
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Bazilian, Morgan, Michael Bradshaw, Andreas 
Goldthau, and Kirsten Westphal. (2019): "Model and 
manage the changing geopolitics of energy." Nature. 
29-31.

Haggerty, J. H., Haggerty, M. N., Roemer, K., & Rose, J. 
(2018). Planning for the local impacts of coal facility 
closure: Emerging strategies in the US West. 
Resources Policy, 57, 69-80.

White, L.V., & Sintov, N.D. (2019). Health and financial 
impacts of demand-side response differ across 
sociodemographic groups. Nature Energy.

9 (1) Energy Markets: 
Principles and 
Theories and (2) 
Sustainable 
Development; 
Greening of Industry

Murray, Barrie. Power markets and economics: energy 
costs, trading, emissions. John Wiley & Sons, 2009.

Paine, N., Homans, F., Pollak, M., Bielicki, J., and 
Wilson, E., (2014). “Why Rules Matter: Optimizing 
Pumped Hydroelectric Storage Under Different ISO 
Markets.” Energy Economics, 46, 10-19.

UN Sustainable Development Goals.

Riahi, K., F. Dentener, D. Gielen, A. Grubler, J. Jewell, Z.
Klimont, V. Krey, D. McCollum, S. Pachauri, S. Rao, B. 
van Ruijven, D. P. van Vuuren and C. Wilson, 2012: 
Chapter 17 - Energy Pathways for Sustainable 
Development. In Global Energy Assessment - Toward a 
Sustainable Future, Cambridge University Press, 
Cambridge, UK and New York, NY, USA and the 
International Institute for Applied Systems Analysis, 
Laxenburg, Austria, pp. 1203-1306.

10 Optimization-Based 
Energy-System 
Modeling, 
Management, and 
Analysis

R. Sioshansi and A. J. Conejo. Optimization in 
Engineering: Models and Algorithms, Vol 120 of 
Springer Optimization and Its Applications series. 
Springer International Publishing, Cham, Switzerland, 
2017.

Middleton, R., and Bielicki, J. (2009). “A Scaleable 
Infrastructure Model for Carbon Capture and Storage: 
SimCCS.” Energy Policy, 37, 1052-1060.

11 & 12 Computational, 
Statistical, and Data-
Driven Energy-System 
Modeling, 
Management, and 
Analysis

Sections from Garrett Grolemund and Hadley Wickham
(2017), R for Data Science (First Edition), O’Reilly;

Prepared case studies on the use of computational and
data-analytic techniques for energy system modeling, 
management, and analysis.

Wang, Y., Bielicki, J. (2018). “Acclimation and the 
Response of Hourly Electricity Loads to Meteorological 
Variables.” Energy, 142, 473-485.

13 Demand Side: 
Behavioral Decision 
Making; Equity Issues

Energy for the Poor: Underpinning the Millennium 
Development Goals Department for International 
Development, United Kingdom, August 2002.

Zhang, N. et al. (2019) Comparison of three short-term
load forecast models in Southern California. Energy: 
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189, 116358.

Shahzeen Z. Attari, Michael L. DeKay, Cliff I. Davidson, 
and Wändi Bruine de Bruin
Proceedings of the National Academy of Sciences 
September 14, 2010 107 (37) 16054-16059

Sintov, N.D. & Schultz, P.W. (2015). Unlocking the 
potential of smart grid technologies with behavioral 
science. Frontiers in Psychology, 6.

14 Transportation, Land 
and Water Use, and 
Energy-System 
Linkages

Y. Qin, L. Höglund-Isaksson, E. Byers, K.S. Feng, F. 
Wagner, W. Peng, and D. L., Mauzerall (2018), Air 
Quality-Carbon-Water Synergies and Trade-offs in 
China’s Natural Gas Industry. Nature Sustainability 1 
(9): 501-508.

Trainor AM, McDonald RI, Fargione J (2016) Energy 
Sprawl Is the Largest Driver of Land Use Change in 
United States. PLoS ONE 11(9):e0162269.

Jacquet, J.B.  (2015) "The Rise of 'Private Participation' 
in the Planning of Energy Projects in the Rural United 
States", Society & Natural Resources, 28:3, 231-245,

15 Atmospheric Impacts 
of Energy Use

Beyond Smoke and Mirrors: Climate Change and 
Energy in the 21st Century, Cambridge University 
Press, 2010.

D. Tong, Q. Zhang, Y.X. Zheng, K. Caldeira, C. Shearer, 
C.P. Hong, Y. Qin, and S. J. Davis (2019), Committed 
emissions from existing energy infrastructure 
jeopardize 1.5 °C climate target. Nature 572, 373-377.

Deng, H., Bielicki, J., Oppenheimer, M., Fitts, J., and 
Peters, C. (2017). “Leakage Risks of Geologic CO2 
Storage and the Impacts on the Global Energy System 
and Climate Mitigation.” Climatic Change, 144(2), 151-
163.

Jackson et al (2017) “Focus on Negative Emissions.” 
Environmental Research Letters, 12(11).
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PUBAFRS 8620: Innovating for Sustainable Energy Systems:
(A Multi-disciplinary Graduate Problem-solving Course)

Syllabus

Part of the John Glenn College of Public Affairs and College of Engineering’s 
Joint    Science and Engineering in the Public Interest   program

INSTRUCTORS:

Lead Instructor: 

Dr. Elizabeth K. Newton 

(newton.387; 256-653-1310)

+1 (614) 247-6618

240B Page Hall

Office hours:  TBD

Additional Instructors from the 

Graduate Interdisciplinary 

Specialization

name (name.#)

XXX Hall

Office hours: TBD

Teaching Assistant:

name (name.#)

Page Hall

Office hours: TBD

Day of Week [3-hr window]    Location: tbd        4 credits

Course Description

Graduate  students  in  any  discipline  or  college  are  welcome  in  this  graduate  multi-disciplinary

applications course because complex problem-solving requires interdisciplinary approaches. This course

also serves as the capstone for OSU’s Energy Graduate Interdisciplinary Specialization (GIS),  Data-

dRIVen sustainable Energy Systems [DRIVES]; priority is given to GIS students’ participation.

The course provides students with the design tools and a framework to understand complex problems

and  develop  within  weeks  minimal  viable  products or  solutions  that  address  energy-sector  needs.

Through  an  intense  process  of  stakeholder  interviews  and  continuous  feedback,  students  acquire

experience in systematic innovation, refining problem-statements, engaging customers and stakeholders,

navigating public and private sector organizations, budgeting, and management issues. 

Students  gain  additional  experience  in:  the  broader  context  surrounding  the  problem and  sponsor,

applied critical thinking, creativity, collaboration, communication, and cultural competence.  Working in

multi-disciplinary teams, students develop and apply policy, business, and engineering skills to address

real-world,  contemporary  problems  that  are  articulated  by  our  external  partners.   Teams  invest

significant  time:  working  outside  the  classroom;  interacting  weekly  with  sponsors,  customers,  and

stakeholders; preparing written status-reports;  and presenting weekly to the teaching team, sponsors,

mentors, peers, and guests for critiques which emulate briefings to management or investors. Students

acquire not only tools and leadership skills but an innovation mindset and exposure to a vast array of

careers in the public and private sectors.

This course does not substitute for the Glenn College capstone requirement. 
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Student Learning Objectives

The class is an intense professional experience and relies heavily on out-of-classroom work. See
Requirements section below for a typical week’s work.  This course is designed to provide students

with hands-on experience in understanding and working with energy-related federal, state, and local

public sector agencies, companies, or nonprofits on real, current problems. In so doing, the students help

organizations  better  address their  missions  and emerging threats,  challenges,  and opportunities.  The

course provides students with human-centered design and Lean Innovation tools to problem-solve in

weeks’ time, rather than months or years. 

Our goal, within the constraints of a classroom and a limited amount of time, is to provide a framework

for testing students’ hypotheses and product design, while creating all of the pressures and demands of

the real world in early-stage innovation. The intent is for urgency and good-enough decision-making to

become ingrained. The class design gives students the experience of how to work and collaborate on a

team, handle uncertain and chaotic environments, and turn a creative idea into a solution for a real-world

complex problem that is  challenging a government or nonprofit  agency.  Students will  learn how to

interview government  and private  sector  customers  and stakeholders  (customer  discovery),  practice

evidence-based innovation (customer validation and agile development), use a business model tool to

brainstorm, and get out of the classroom to see whether anyone other than the student would want or use

the solution.

At the conclusion of this course, students will possess a deep understanding of complex problems in the

energy sector.  Specifically, students will demonstrate:

1. An understanding of the public sector and its dynamics

2. The ability to analyze, synthesize, think critically, solve problems and make decisions 

3. A profound understanding of the assigned sponsor’s needs, problem, and workflow, and an ability 

to clarify the problem-statement

4. The ability to participate in and contribute to the energy policy process

5. Rapid iteration or agile development of products or solutions that are technically feasible, 

desirable, and viable in a economic and organizational sense.

6. An understanding of all relevant customers, stakeholders, deployment issues, costs, 

resources, and ultimate value of the minimum viable solution.

7. The ability to interact effectively with public policy and administration professionals from a

broad range of sectors, using professional competencies common to the field

8. A facility with complex problem-solving methodology and lean innovation tools, valuable 

throughout a professional career.

Course Requirements

Rigorous class preparation includes  students investing consistently some amount of time on an
almost daily basis, like professionals would.  A handout will detail the suggested time-budget for a

typical week in order to keep the workload reasonable and in-line with the number of course credit-

hours.  Typical tasks include:   

1. Watching  assigned  videos  online  in  full  and  completing  any  required readings  or  online

knowledge-checks listed in the course Navigator (a separate resource document)

2. Testing hypotheses about the problem and potential solutions by speaking to several customers or

stakeholders.

3. Attending one 30-minute mandatory office hour slot to review findings and identify obstacles
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4. Preparing  a  weekly  presentation  for  Friday’s  class  with  updates  on  the  solution  design  and

development and other topics described in the course Navigator (a separate resource document).

5. Posting a team blog summarizing the week’s hypothesis-testing and progress in order to update

the sponsors and instructors.

6. Attending ALL classes, presenting the week’s team presentation, providing critical peer-feedback

to another assigned team, and formulating hypotheses for the coming week.

By the semester’s end:

 Individual students deliver a draft innovation strategy document 

 Each team conducts an estimated 100 customer/stakeholder interviews.

 Each team delivers a video, presentation, and written innovation strategy document concerning

the solution developed to meet the sponsor’s needs.

 Individual students deliver a brief, ungraded, written personal reflection at the class’ conclusion.

Course Schedule Overview

Week Date Student Team’s Presentation Focus Instructors’ Focus

1 Team Discovery (developed during class) Orientation and On-boarding

2 Sponsor and Problem Discovery
DUE: Brief Written Status Report

Systematic Innovation Method;  Interviewing Skills 
Workshop

3 Beneficiary Discovery:  Dauntless 
DUE: Brief Written Status Report

Public Sector Budget Process & Energy Sector 
Dynamics;  Team Survival Skills Workshop

4 Beneficiary Discovery:  Amity 
DUE: Brief Written Status Report

Innovation’s Desirability I

5 Innovation’s Desirability:  Dauntless
DUE: Brief Written Status Report

Innovation’s Desirability II: Ideation & Information 
Synthesis Workshop

6 Innovation’s Desirability:  Amity 
DUE: Brief Written Status Report

Innovation’s Feasibility I

7 Innovation’s Feasibility:  Dauntless 
DUE: Brief Written Status Report

Innovation’s Feasibility II:  Prototyping & Iterative 
Design Workshop

8 Innovation’s Feasibility:  Amity 
DUE: Brief Written Status Report

DUE: DRAFT Innovation Strategy Report

Innovation’s Viability I

9 Guest Panel on Innovation (no presentations) 

DUE: Brief Written Status Report

Innovation’s Viability II: Assessing Unintended 

Consequences Workshop

10 SPRING BREAK—NO CLASS Optional: It’s a good time to interview or make 
field visits! 

11 Innovation’s Viability:  Dauntless

DUE: Brief Written Status Report

Story-telling & Gaining Buy-in and Support 

Workshop

12 Innovation’s Viability:  Amity 

DUE: Brief Written Status Report

Video Tips

13 Draft Video, Presentation Storyboard, and 

Written Innovation Strategy Report 
DUE: Brief Written Status Report

Presentation Tips

14 Close-to-Final Video, Presentation, and Written
Innovation Strategy Report 

DUE: Brief Written Status Report

15 DUE:  FINAL Video, Oral Presentation, 
and Written Innovation Strategy Report 

16 DUE:  Submit evaluation of team members 
and required Reflections paper
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ALL WORK LISTED IN THE COURSE NAVIGATOR / GUIDE, provided separately and posted to Carmen, 

SHOULD BE ACCOMPLISHED *BEFORE* THAT WEEK’S FRIDAY CLASS.  Teams are expected to 
enter the classroom prepared – see Course Requirements on pages 2-3.

Student Assessment

This course is interdisciplinary and team-based, therefore 60% of a student’s final grade will come from

the team’s performance. Students’ teammates will also help assess individual contributions. 

Detailed grading rubrics will be posted to Carmen.  The grading policy appears on page 7.

20%   Individual’s Engagement reflected in:

 Attendance and response to Knowledge-Check in Class and at Office Hours, reflecting 

perseverance and commitment to team. You are required to attend every class.

 Teammates’ evaluation of individual’s contributions, reflecting trustworthiness and collaboration

skills

 Quality of feedback on other teams’ presentations, demonstrating active listening and 

attentiveness (de-brief assignments may be made day of class)

20%   Individual’s Draft Innovation Strategy Report:  
The draft will address all elements of the Heilmeier Catechism with the problem sponsor as the 

intended audience.  Its narrative length, when typed single-spaced, should not exceed 7 pages, not 

counting appendices and figures. This deliverable fulfills GIS students’ individual capstone 

requirement and midterm assessment. Students may collaboratively gather information and inputs 

for the draft report, but they must independently complete the written assignment. 

30%   Team’s Weekly Performance evident in:

 Number of interviews, quality of questions, and quality of interview notes, demonstrating 

hypothesis-formulation and -testing and applied critical thinking.

 Presentation quality, demonstrating critical thinking, communication skills, learning, and 

creativity.

 Written status reports and Blog quality, demonstrating information-synthesis, critical thinking, 

and communication skills.

 Effort to ‘get out of the building’ or off campus for customer discovery or validation, 
demonstrating customer-focus and curiosity about context.

30%   Team’s Final Video, Presentation, and Written Innovation Strategy Report

Instructional Method

Flipped Classroom: Unlike a traditional classroom where the instructor presents lecture material,

our lectures are online. Watching the assigned lectures is part of students’ weekly homework. Their

information is essential for completing students’ weekly interviews and presenting the insights that

the teaching team expects in the team’s presentation for that week. We expect students to watch the

assigned lectures  for  the  upcoming week before  class  and we will  use  time in  class  to  discuss

questions about the lecture material and to provide supplemental material. Students need to come

prepared with questions or comments about the material for in-class discussion. We will cold-call

students to answer questions about the online lecture material.
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Experiential Learning:  Students will be spending a significant amount of time between lectures

outside the class talking to customers or stakeholders. Each week, student teams will conduct an

average of eight (8) interviews focused on a specific part of the Mission Model Canvas. This class is

a simulation of what startups and innovation is like in the real world: chaos, uncertainty, stringent

deadlines, more work than time, conflicting input, etc.

Inverted  Lecture  Hall:  Sitting  in  the  back  of  the  classroom  are  experienced  instructors  and

professionals who have built and/or funded startups, as well as seasoned public agency professionals

with significant experience in the field. We will not be lecturing in the traditional sense, but instead

critiquing each team’s progress. While the comments may be specific to each team, the insights are

almost always applicable to all teams. Students are advised to pay close attention.

Peer-to-Peer Culture:  While other teams are presenting the results of their weekly ‘experiments,’

the rest of the class is expected to attentively listen, engage, and react to what they see and hear.

Sharing insights, experience, and contacts with each other is a key way that this unique ‘laboratory’

achieves results.  Taking written notes during Class, Office Hours, and other Feedback sessions is

highly encouraged. 

Class  Culture:  Startups  communicate  in  a  dramatically  different  style  from  the  university,

government,  or  large company cultures  that  students  may be familiar  with.  At times it  can feel

brusque and impersonal,  but  in  reality,  it  is  focused on creating  immediate  action  in  time-  and

resource-constrained environments. We have limited time and we will push, challenge, and question

students in the hope that they will learn quickly. We will be direct, open, and tough, just like the real

world. This approach is all part of students’ learning to challenge themselves quickly and objectively,

and to appreciate that as innovators one needs to learn and evolve faster than perhaps ever imagined

possible. This class pushes many people past their comfort zones. Students will be receiving candid

critiques in front of peers on a weekly basis. The pace and the uncertainty pick up as the class

proceeds. As part of the process, we also expect students to question us, challenge our points of view

if disagree, and engage in a real dialogue with the teaching team.

Policy

Deadline Extensions.  Extensions will be granted for family emergencies, religious observances, or 

unanticipated/unavoidable work-related contingencies, provided the instructors receive such requests 

by telephone or e-mail before the applicable deadline. Extensions will automatically be granted in the 

case of force majeure events including natural disasters or other Acts of God. However, in such cases, 

we will attempt to collaborate online using video conferencing or other tools.

Academic Misconduct.  The Ohio State University and the Committee on Academic Misconduct 

(COAM) expect that all students have read and understand the University’s Code of Student Conduct 

and that all students will complete all academic and scholarly assignments with fairness and honesty. 

Failure to follow the rules and guidelines established in the University’s   Code of Student   
Conduct   may constitute “Academic Misconduct.  ” Sanctions for the misconduct could include a 

failing grade in this course and suspension or dismissal from the University. In the Ohio State 

University’s Code of Student Conduct, Section 3335-23-04 defines academic misconduct as: “Any 

activity that tends to compromise the academic integrity of the University, or subvert the educational 

process.” Examples of academic misconduct include (but are not limited to) plagiarism, collusion 

(unauthorized collaboration), copying the work of another student, and possessing unauthorized 
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materials during an examination. Ignorance of the University’s Code of Student Conduct is never 

considered an “excuse” for academic misconduct.  If you have any questions about the above 
policy or what constitutes academic misconduct in this course, please contact the teaching team.

OSU and The Glenn College value Diversity.  The Glenn College is committed to nurturing a 

diverse and inclusive environment for our students, faculty, staff, and guests that celebrates the 

fundamental value and dignity of everyone by recognizing differences and supporting individuality. 

We are dedicated to creating a safe environment which promotes civil discourse and acknowledges 

and embraces diverse perspectives on issues and challenges that affect our community.

OSU supports your Well-being  As a student you may experience a range of issues that can cause 

barriers to learning, such as strained relationships, increased anxiety, alcohol/drug use, feeling down, 

difficulty concentrating and/or lack of motivation. These health concerns or stressful events may lead 

to diminished academic performance or reduce a student’s ability to participate in daily activities. The

Ohio State University offers services to assist you with addressing these and other concerns you may 

be experiencing. If you or someone you know is suffering from any of the aforementioned conditions,

you can learn more about the broad range of confidential mental health services available on campus 

via the Office of Student Life Counseling and Consultation Services (CCS) by visiting 

https://ccs.osu.edu/ or calling 614-292-5766. CCS is located on the 4th Floor of the Younkin 
Success Center and 10th Floor of Lincoln Tower. You can reach an on-call counselor when CCS is 

closed at 614-292-5766 and 24-hour emergency help is also available through the 24/7 National 

Suicide Prevention Hotline at 1-800-273-TALK or at https://suicidepreventionlifeline.org/. Also, the 
OSU Student Advocacy Center is a resource to help students navigate OSU and to resolve issues 
that they encounter at OSU – visit http://advocacy.osu.edu/.

OSU values Accessibility.  The University strives to make all learning 

experiences as accessible as possible. If you anticipate or experience 

academic barriers based on your disability (including mental health, chronic 

or temporary medical conditions), please let me know immediately so that 

we can privately discuss options. To establish reasonable accommodations, I

may request that you register with Student Life Disability Services. After 

registration, discuss with me as soon as possible your accommodations so 

that they may be implemented in a timely fashion. SLDS contact 
information: slds@osu.edu; 614-292-3307; slds.osu.edu; 098 Baker Hall, 

113 W. 12th Avenue.

Required Texts

IDEO, The Field Guide to Human-Centered Design, 1st edition 2015
http://www.designkit.org/resources/1?utm_medium=ApproachPage&utm_source=www.ideo.org&utm_campaign=FGButton

Osterwalder and Pigneur, [VPD] Value Proposition Design – How to Create Products and Services 

Customers Want
Paperback: 320 pages

Publisher: Wiley; 1st edition (October 20, 2014)
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ISBN-13: 978-1118968055

Constable & Rimalovski, Talking to Humans – Success Starts With Understanding Your Customers
https://www.talkingtohumans.com/download.html

  or Paperback: 88 pages

Publisher: Giff Constable (September 23, 2014)

ISBN-13: 978-0990800927

Students can access textbook information via the Barnes & Noble (B&N) bookstore website: 

https://ohiostate.bncollege.com as well as from their BuckeyeLink Student Center. This information is disseminated 
by B&N to all area bookstores. You may buy from a store of your choice and/or shop for books (always use ISBN# 

for searches) online.
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Appendix 1 - Explanation of Grading Policy

Grade  GPA & % Criteria

A 4.0 (93-100) Brilliant and original work; nearly publishable.

Commendably clear and thoroughly analytical; 
comprehensively supported by, and systematically 

substantiated with, voluminous empirical evidence.

A- 3.67 (90-92.9) Excellent work; powerful analysis with distinctive, well- structured

argument; critical and full awareness of the literature alongside 
masterful use of empirical evidence to support and substantiate the 

arguments presented.

B+ 3.33 (87-89.9) Very good; fine analysis with a coherent argument, most of the most
important points are developed in a structured

discussion; well-substantiated with clear and firm command of 
supporting empirical evidence.

B 3.0 (83-86.9) Good; sound analytical skill shown from identification and 

understanding of the core intellectual problem accompanied
by a clear discussion of the subject substantiated with some (albeit insufficient) empirical 

evidence.

B- 2.67 (80-82.9) Satisfactory; basic analytical skills apparent from

identification of the intellectual problem and an insufficiently
developed discussion of the same. Poorly structured argument with inadequate empirical 

evidence.

C+ 2.33 (77-79.9) Average; little analysis and an insufficiently developed argument. 
Some, albeit cursory knowledge of the main intellectual problem; some 

key empirical points may have been identified and touched on, basic, 
but are anemically developed. No detailed familiarity with the literature

evident.

C 2.0 (73-76.9) Below average. weak analysis and an incoherent argument, bare 

evidence of ability to identify intellectual problem, little
use of empirical evidence and minimal knowledge of the relevant literature.

C- 1.7 (70-72.9) Below average, very weak analysis and an incoherent argument, and 

little use of empirical evidence and minimum to little knowledge of the 
relevant literature.

D+ 1.3 (67-69.9) Unsatisfactory, absence of argument, analysis; and little reference to, 

much less knowledge of, the relevant literature.

D 1.0 (60-66.9) Unsatisfactory, absence of argument, analysis; and little or much less 
knowledge of, the relevant literature.

E 0.0 (0-59) Totally unsatisfactory, absence of argument, analysis; and little if any 

reference to, much less knowledge of, the relevant literature.
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Data-dRIVen sustainable Energy 
Systems (DRIVES)
A Graduate Interdisciplinary Specialization (GIS) Proposal

Advising Sheet and Elective Lists



Data-dRIVen sustainable Energy Systems Graduate
Interdisciplinary Studies Program

Advising Sheet

CORE COURSEWORK (19 CREDIT HOURS)

1. Name _______________________________________
2. Primary graduate program/major: _______________________________________
3. Complete foundations course (3):

Course Semester Completed
ISE 6020: Foundations of Data-Driven Sustainable 
Energy Systems

4. Complete one course in four of the program’s five thematic areas 
that are outside of the area of focus of your primary graduate 
program/major1 (12):

Thematic Area Course Semester Completed

5. Complete capstone course (4):
Course Semester Completed
PUBAFRS 8620: Innovating for Sustainable Energy 
Systems

1 These courses should be selected in consultation with your adviser in your primary graduate 
program/major and the EmPOWERment program co-ordinator, Diane Boghrat <boghrat.1@osu.edu>. 

Even if it is listed under multiple thematic areas, a single course cannot be counted towards more than one
thematic area for purposes of meeting this requirement.

1



Thematic Area 1

Energy-Systems Modeling

ATMOSSC 5901 Climate System Modeling 

CIVILEN 5420 Remote Sensing of Environment

ENR 5400 Interventions to Promote Pro-environmental Behavior

ENR 7380                Climate and Society

ENR 7400 Communicating Environmental Risk

ENR 8150    Advanced Environment, Risk and Decision Making

ENR 8400    Theories in Environmental Social Sciences

ENVENG 6610 Analytic Frameworks for Science, Engineering, and Policy

EARTHSC 5651 Hydrogeology

EARTHSC 5650 Glaciology

EARTHSC 5655 Land Surface Hydrology

EARTHSC 5751 Quantitative Reservoir Modeling

GEOG 5803 Sustainable Energy Geographies

ISE 5043 Power Systems - Analysis and Operation

ISE 5220 Complementarity Theory & Applications

ISE 5225 Electricity Market Analytics



Thematic Area 2

Information Systems

BUSMGT 6400 Statistics and Data Analysis for Managers

CIVILEN 5001 Introduction to GIS

CIVILEN 7453 Photogrammetric Computer Vision

CSE 5234 Distributed Enterprise Computing

CSE 5241 Introduction to Database Systems

CSE 5244 Data Management in the Cloud

CSE 5361 Numerical Methods

CSE 5471 Information Security

CSE 5521 Survey of Artificial Intelligence I: Basic Techniques

CSE 6333 Distributed Algorithms

ENVENG 6220 Data Analysis in Environmental Engineering

GEOG 5210 Fundamentals of GIS 

GEOG 5212 Geospatial Databases 

GEOG 8902 Applied Climatology 

ISE 5194 Introduction to Operations Analytics

ISE 6120 Quality Improvement and Analytics

ISE 6194 Reinforcement Learning

ISE 7210 Large Scale Optimization

MATH 5601 Essentials of Numerical Methods

MATH 5603 Numerical Linear Algebra

MBA 6273 Data Analysis for Managers

PUBAFRS 7571 Multivariate Data Analysis

PUBAFRS 8782 Seminar in Public Policy Modeling

SOCIOL 6649 Intro to Quantitative Research/Multiple Regression

STAT 5302 Intermediate Data Analysis II

STAT 5510 Statistical Foundations of Survey Research

STAT 5730 Introduction to R for Data Science

STAT 5740 Introduction to SAS Software

STAT 5760 Statistical Consulting Support from the SCS

STAT 6450 Applied Regression Analysis



Thematic Area 3

Energy Policy, Regulation, and Economics

AEDE 6110 Applied Quantitative Methods I

AEDE 6120 Applied Quantitative Methods II

AEDE 7130 Applied Econometrics I

AEDE 7140 Applied Econometrices II

AEDE 7310 Advanced Environmental Economics

AEDE 7320 Advanced Resource Economics

CIVILEN 5420 Remote Sensing of Environment

ECON 6700 Survey of Mathematical Methods in Economics

ECON 6701 Survey of Statistical Methods in Economics

ECON 6731 Survey of Econometric Methods I

ECON 6732 Survey of Econometric Methods II

ECON 8731 Econometrics I

ECON 8732 Econometrics II

ENR 5210 US Environmental Impact Assessment

ENR 5211 International Environmental Impact Assessment

ENR 7520                Environmental Science and Law

ENVENG 5600 / PUBAFRS 5600 Science, Engineering, and Public Policy

ENVENG 6610 Analytic Frameworks for Science, Engineering, and Policy

EARTHSC 5203 Geo-environment and Human Health

EARTHSC 5206 Advanced Oceanography

EARTHSC 5651 Hydrogeology

EARTHSC 5655 Land Surface Hydrology

EARTHSC 6750 Paleoclimatology

GEOG 5301 Sustainable Transportation 

GEOG 5402 Land Use Geography 

GEOG 5803 Sustainable Energy Geographies

ISE 5225 Electricity Market Analytics

ISE 6840 Market Engineering and Applications

LAW8309 Environmental Law 

LAW8310 Energy Law

LAW8311 Climate Change Law

PUBAFRS 5610 Innovation, Policy and the Global Economy

PUBAFRS 5770 Risk & Decision Analysis

PUBAFRS 7509 Disaster Preparedness and Response

PUBAFRS 7531 Economic Development, Planning and Policy



Thematic Area 3 (continued)

Energy Policy, Regulation, and Economics

PUBAFRS 7534 Privatization

PUBAFRS 7535 Regulation and Deregulation

PUBAFRS 7910 Energy and Environmental Policy Capstone

PUBAFRS 8030 Seminar in Public Policy

PUBAFRS 8050 Seminar in Public Economics

PUB AFRS 8782 Seminar in Public Policy Modeling

RURLSOC 5500 Diffusion of Innovations

RURLSOC 5580 Social Impact Assessment

RURLSOC 7550 Rural Community Development in Theory and Practice

RURLSOC 7560 Environmental Sociology

RURLSOC 8500 Development Sociology in Theory and Practice

STAT 5302 Intermediate Data Analysis II

STAT 5550 Introductory Time Series Analysis

STAT 6450 Applied Regression Analysis

STAT 6550 The Statistical Analysis of Time Series

STAT 6620 Environmental Statistics



Thematic Area 4

Energy-Business Modeling

BUSMGT 7253 Sustainable Operations

BUSMGT 7259 Operations and Technology Strategy

CRPLAN 6425 Measuring Resilience to Disasters for Planning

ENR 5400 Interventions to Promote Pro-environmental Behavior

ENR 7380                Climate and Society

ENR 7400 Communicating Environmental Risk

ENR 8150    Advanced Environment, Risk and Decision Making

ENR 8400    Theories in Environmental Social Sciences

EARTHSC 5661 Petroleum Geology

EARTHSC 5687 Borehole Geophysics

EARTHSC 5751 Quantitative Reservoir Modeling

MBA 6220 Finance

MBA 6223 Finance

MBA 6233 Operations Management

MBA 6261 Global Environment of Business

RURLSOC 5500 Diffusion of Innovations

RURLSOC 7550 Rural Community Development in Theory and Practice

RURLSOC 7560 Environmental Sociology

RURLSOC 8500 Development Sociology in Theory and Practice



Thematic Area 5

Energy Technology, Components, and Sub-systems

BUSMGT 7253 Sustainable Operations

BUSMGT 7259 Operations and Technology Strategy

CIVILEN 5760 Transportation Networks

CIVILEN 6210 Building Physics

CIVILEN 6211 Building Energy Simulation

ECE 5025 Power Electronics Devices, Circuits, and Applications 

ECE 5042 Power Systems 

ECE 5237 Photovoltaic Lab

ECE 5400 / CIVILEN 5750 Instrumentation, Signals, and Control in Transportation Applications

ECE 6541 Advanced Topics in Sustainable Energy 

ENVENG 5195 / PUBHEHS 5395 Engineering Design for Environmental Health

FABENG 5310 Ecological Engineering and Science

FABENG 5540 Biomass Conversion to Bioenergy

FABENG 5550 Sustainable Waste Management

FABENG 5820 Environmental Controls and Air Quality

MATSCEN 5572 Materials for Energy Technology

MBA 6233 Operations Management

MBA 6261 Global Environment of Business
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19 March 2020

Randy Smith, Vice Provost
Council on Academic Affairs

Dear Randy and members of the Council,

On behalf of the Departments of Economics, Mathematics, Sociology, 
Statistics, and the School of Earth Sciences, I am happy to concur with the 
revised proposal for the Graduate Interdisciplinary Specialization (GIS) in 
Data-dRIVEn sustainable Energy Systems (DRIVES) that includes the 
following courses in the lists of electives:
 
Economics:  ECON 6700, 6701, 6731, and 6732
Mathematics:  MATH 5601 and 5603
Earth Sciences:  EARTHSC 5203, 5206, 5650, 5651, 5655, 5661, 5687, 
5751, and 6750
Sociology:  SOCIOL 6649
Statistics:  STAT 5302, 5510, 5550, 5730, 5740, 5760, 6450, 6550, and 
6620
 
Moreover, I offer the support of the College of Arts and Sciences for the 
proposed program.
 
Sincerely,

David Horn
Professor of Comparative Studies
Associate Executive Dean for Undergraduate Education

College of Arts and Sciences

Office of the Associate 
and Assistant Deans

114 University Hall
230 North Oval Mall

Columbus, OH 43210

614-292-1667  Phone 
asc.osu.edu



 
 
 
 
 
 
 
 
 

Academic Programs 
 

100 Agricultural Administration 
2120 Fyffe Road 

Columbus, OH 43210 
 

614-292-6891  Phone 
614-292-1218  Fax 

 
cfaes.osu.edu 

 
 
 
 
February 28, 2020 
 
To Whom It May Concern, 
 
The College of Food, Agricultural, and Environmental Sciences Committee on 
Academic Affairs voted today to support the proposed Data-dRIVen Sustainable 
Energy Systems Graduate Interdisciplinary Specialization (GIS). Individual 
Departments within the College that are contributed courses to this GIS have 
separately provided letters of support. If you have any questions, please do not 
hesitate to contact me. 
 
Sincerely, 
 

 
 
Jeanne M. Osborne 
Assistant Dean for Academic Affairs 
College of Food, Agricultural, and Environmental Sciences 
The Ohio State University 
Email: osborne.2@osu.edu 
Phone: 614-292-1734 
 
 
 
 
 
 
 
 
 

mailto:osborne.2@osu.edu


 

 

 

 

 

 

 

 

 

 

March 23, 2020 

 

Shari Speer, Associate Dean for Academic Affairs 

Graduate School 

 

Re: Data-dRiven sustainable Energy Systems (DRIVES) Graduate Interdisciplinary Specialization 

(GIS) Proposal 

 

Dear Shari, 

 

On March 20, 2020 the College of Engineering College Committee on Academic Affairs (CCAA) 

voted unanimously to support the Graduate Interdisciplinary Specialization (GIS) proposal, Data-

dRiven sustainable Energy Systems (DRIVES).  Should you require additional information, please 

feel free contact me. 

 

 

Yours sincerely,  

 
Rosario (Rosie) Quinzon-Bonello 

Assistant Dean for Curriculum and Assessment 

 

College of Engineering 

Undergraduate Education & Student Services 

122 Hitchcock Hall 
2070 Neil Avenue 

Columbus, OH 43210-1278 
 

614-292-2651 Phone 

614-292-9379 Fax 

engineering.osu.edu 



  

 

 

 
 
 
 
February 18, 2020 
 
Dr. W. Randy Smith, Vice Provost for Academic Programs 
Office of Academic Affairs 
203 Bricker Hall 
190 N. Oval Mall 
Columbus, OH 43210 
 
Dear Dr. Smith:  
 
The College of Public Health supports the curriculum plan for the proposed new Data-dRIVen 
Sustainable Energy Systems (DRIVES) Graduate Interdisciplinary Specialization (GIS). This 
program is very timely and relevant to prepare applicable Ohio State students for eventual 
employment to address a major societal need worldwide. 
 
The proposed program will not conflict with any programs presently offered or planned for by 
our College.  We appreciate the opportunity to review and support approval. 
 
Sincerely, 

 
Michael S. Bisesi, PhD 
Senior Associate Dean and Director, Academic Affairs 
  

Ohio State University College of Public Health 

Michael S. Bisesi, PhD, REHS, CIH

                                                                                                                 Senior Associate Dean and Director, Academic Affairs 

          Professor and Chair (Interim), Environmental Health Sciences 

                                                                      Fellow, AIHA 

(614) 247-8290 bisesi.12@osu.edu



 
 
 
 
 
 

Fisher College of Business 
200B Fisher Hall 

The Ohio State University 
Columbus, OH 43210 

 

 

To Whom it May Concern, 

 

I write in my capacity as the Fisher College’s Associate Dean for Graduate Programs. The 

proposal for the Data-dRIVen sustainable Energy Systems Graduate Interdisciplinary 

Specialization (GIS) has been shared with me. I endorse this program, which includes courses 

offered by the Departments of Management Sciences, Finance, and Management and Human 

Resources. Students enrolled in the GIS will be able to take these courses, subject to 

enrollment limits, instructor permission, and course prerequisites.  

 

Best regards, 

Bennett J. Tepper 
 

Bennett J. Tepper 

Abramowitz Memorial Professor 

Associate Dean for Graduate Programs 

Fisher College of Business 

The Ohio State University 

 



March 11, 2020

Dear Ramteen:

The Glenn College is pleased to offer support for the proposed Data-dRIVen sustainable 

Energy Systems Graduate Interdisciplinary Specialization (GIS). Courses offered by our 
College are included in the GIS, and GIS students welcome take these courses subject to 

enrollment limits and course prerequisites. Our graduate curriculum committee is still 
working to approve PUBAFRS 8620: Innovating for Sustainable Energy Systems, which will 

serve as the capstone class for the GIS but not as a capstone class for our MA, MPA, or 
MPAL students. That approval should be forthcoming very soon.

Sincerely,

Robert T. Greenbaum

Professor

John Glenn College of Public Affairs

Robert T. Greenbaum
Associate Dean for Curriculum

350E Page Hall
1810 College Road

Columbus, OH 43210
614-292-9578 

greenbaum.3@osu.edu  
glenn.osu.edu





 
 
 
 
 
 
 
 
 
 
 
 
 

 

Environmental Science Graduate Program 
 

 
 

3138A Smith Laboratory 
174 W. Eighteenth Avenue 

Columbus, OH 43210 
 

614-292-9762  Phone 
E-mail: enviro@osu.edu 

Web: esgp.osu.edu 

 

February 23, 2020 

 

I am writing to offer the support of the Environmental Science Graduate Program for 

the proposed Sustainability Institute’s (SI) Data-dRIVen sustainable Energy Systems 

Graduate Interdisciplinary Specialization (GIS).  

  

The proposed SI DRIVES Graduate Interdisciplinary Specialization (GIS) 

complements our Energy and Environment ESGP specialization track.  The ESGP 

track is more focused on energy science and engineering. ESGP has recently met with 

the Sustainability Institute and the proposed DRIVES-GIS in Sustainable Energy does 

not overlap our Energy and Environment ESGP track.  In fact, we all agreed the two 

tracks complement each other well.  

 

 

Respectfully, 

 

 
 

Nicholas Basta 

Environmental Science Graduate Program, Director 

Professor of Soil and Environmental Science 

 



 

College of Food, Agricultural, and Environmental Sciences 

 
Department of Agricultural, Environmental, and Development Economics 

 
 

Agricultural Administration Building 

2120 Fyffe Road 

Columbus, OH 43210-1067 

614-292-7911 Phone 

614-292-4749 Fax 

aede.osu.edu 

klaiber.16@osu.edu 

February 25, 2020 

 
To Whom it May Concern, 

 

 

I am writing to offer the support of the Department of Agricultural, Environmental, and Development Economics for the 

proposed Data-dRIVen sustainable Energy Systems Graduate Interdisciplinary Specialization (GIS). The courses offered by 

our department that are included in the GIS are: 

• AEDECON 6110 

• AEDECON 6120 

• AEDECON 7130 

• AEDECON 7140 

• AEDECON 7310 

• AEDECON 7320 

 

GIS students will be able to take these courses in our department, subject to enrollment limits and course prerequisites. If 

you have any questions about this, do not hesitate to contact me. 

 

 

Best regards, 

 

 
 

Dr. H. Allen Klaiber 

Professor | Graduate Studies Committee Chair 

The Department of Agricultural, Environmental, and Development Economics 

The Ohio State University 

614-292-7911 |klaiber.16@osu.edu 



 
 
 
 
 

 

 

 

February 22, 2020 

  

To Whom it May Concern: 

I am writing to offer the support of Atmospheric Sciences Program for the proposed Data-dRIVen sustainable 

Energy Systems Graduate Interdisciplinary Specialization (GIS). Courses offered by our Atmospheric Sciences 

Program are included in the GIS and GIS students will be able to take these courses, subject to enrollment limits 

and course prerequisites.  

If you have any questions about this, please contact me. 

 

Sincerely,  

 
Professor 

Grad Studies Chair 

Atmospheric Sciences Program 

Atmospheric Sciences Program, Department of Geography
College of Arts and Sciences

1036 Derby Hall
154 North Oval Mall

Columbus, Ohio  43210

614-292-2514 Phone
   614-292-6213     Fax

                  www.geography.osu.edu 





College of Engineering

Department of Civil, Environmental

and Geodetic Engineering

470 Hitchcock Hall

2070 Neil Avenue

Columbus, OH 43210-1226

614-292-2771 Phone

614-292-3780 Fax

ceg.osu.edu

To Whom it May Concern:

I am writing to offer the support of the Civil Engineering graduate program in the Department
of Civil, Environmental and Geodtic Engineering for the proposed Data-driven sustainable Energy
Systems Graduate Interdisciplinary Specialization (GIS). Courses offered by our graduate program
are included in the GIS and GIS students will be able to take these courses, subject to enrollment
limits and course prerequisites. If you have any questions about this, please do not hesitate to
contact me.

Kind regards,

Ethan J. Kubatko
Associate Professor and Graduate Studies Committee Chair
Department of Civil, Environmental and Geodetic Engineering



 

275 W Woodruff Avenue 
Columbus, OH 43210-1138 

 
+1 614-292-1012 Main 
+1 614-292-7106 Fax 

 
knowlton.osu.edu 

 

 

2 March 2020 

 

To Whom it May Concern, 

I am writing to offer the support of City and Regional Planning Section of The Knowlton 

School in the College of Engineering for the proposed Data-dRIVen sustainable Energy 

Systems Graduate Interdisciplinary Specialization (GIS). Courses offered by the City and 

Regional Planning Section are included in the GIS and GIS students will be able to take 

these courses, subject to enrollment limits and course prerequisites. If you have any 

questions about this, do not hesitate to contact me. 

Best regards, 

 

 

 
Jennifer Clark, PhD  
Professor and Head 
City and Regional Planning Section 
The Knowlton School College of Engineering 
200F Knowlton Hall, 275 West Woodruff Avenue, Columbus, OH 43210-1138 
614.292.1790 Office 
Clark.3550@osu.edu / Knowlton.osu.edu 

 

Austin E. Knowlton School of Architecture 
 

Architecture 
Landscape Architecture 

City and Regional Planning 



 

 

    

 
 

 

 

 

 

 

February 24, 2020 

 
To Whom it May Concern, 

 

We are happy to provide the concurrence for the proposed Data-dRIVen sustainable Energy Systems 

Graduate Interdisciplinary Specialization (GIS). Courses offered by our department are included in the 

GIS and GIS students will be able to take these courses, subject to enrollment limits and course 

prerequisites.  Because CSE courses are in high demand, CSE majors are generally given preferential 

access to CSE courses and CSE cannot guarantee that there will be room for students from other 

programs.  CSE does try to accommodate some such students each semester. We note that CSE 

courses are electives, not required, for GIS students. 

 

If you have any questions, do not hesitate to contact us. 

 

 

Best regards, 

 

 

 
 

Tamal K. Dey 

Professor and Interim Chair 

Department of Computer Science and Engineering 

 

 

College of Engineering 

Department of Computer Science and Engineering 

395 Dreese Laboratories 

2015 Neil Avenue 

Columbus, OH 43210-1277 

Phone (614) 292-5813 

 Fax (614) 292-2911 

www.cse.osu.edu 



 

 

 

 

 

 

 

College of Engineering 

Office of the Chair 

205 Dreese Labs 

2015 Neil Avenue 

Columbus, OH 43210 

 

614-292-2571 Phone 

 

engineering.osu.edu 

 

February 21, 2020 

 

 

To Whom It May Concern, 

 

 

I am writing to offer the support to the Department of Electrical and Computer Engineering 

(ECE) for the proposed Data-dRIVen sustainable Energy Systems Graduate Interdisciplinary 

Specialization (GIS). Courses offered by ECE are included in the GIS and GIS students will be able 

to take these courses, subject to enrollment limits and course prerequisites. If you have any 

questions about this, do not hesitate to contact me. 

 

 

Best regards, 

 

 

Hesham El Gamal 

Professor and Chair 

ECE Department 

The Ohio State University 

 

DocuSign Envelope ID: 35785FC0-A62A-4419-B8B3-010970D7FCB4



 
 
 
 
 
 
 
 
 
 
 
 
 

 

College of Food, Agricultural, and Environmental Sciences 
College of Engineering 

 
Department of Food, Agricultural and Biological Engineering 

 
Agricultural Engineering Building 

590 Woody Hayes Drive 
Columbus, OH 43210 

 
614-292-9448 Fax 

 
fabe.osu.edu 

 

 

 

February 18, 2020 

 

 

          

To Whom it May Concern: 

 

Re: Letter of support for the Data-dRIVen Sustainable Energy Systems Graduate 

Interdisciplinary Specialization 

 

It is my pleasure to provide a letter of support from the Department of Food, 

Agricultural and Biological Engineering in the College of Food, Agricultural and 

Environmental Sciences for the proposed Data-dRIVen Sustainable Energy Systems 

Graduate Interdisciplinary Specialization (GIS). Courses offered by the Department of 

Food, Agricultural and Biological Engineering are included in the GIS and GIS students 

will be able to take these courses, subject to enrollment limits and course prerequisites. 

I enthusiastically endorse and support the proposed GIS effort. Please feel free to 

contact me should you have questions. 

 

Sincerely, 

 

 

Scott A. Shearer, Ph.D., P.E. 

Professor and Chair 

 



 

 

 

 

 

 

 

 

To Whom it May Concern, 

I am writing to offer the support of Department of Geography for the proposed Data-dRIVen sustainable 

Energy Systems Graduate Interdisciplinary Specialization (GIS). Courses offered by our Department are 

included in the GIS and GIS students will be able to take these courses, subject to enrollment limits and 

course prerequisites. If you have any questions about this, do not hesitate to contact me. 

 

Sincerely, 

 

Ningchuan Xiao 

Professor and Graduate Studies Chair 

Email: xiao.37@osu.edu 

 

Department of Geography 
College of Arts and Sciences 

 
1036 Derby Hall 

154 North Oval Mall 
Columbus, Ohio  43210 

 
614-292-2514 Phone 

   614-292-6213     Fax 
                  www.geography.osu.edu 





 

 

 

 

February 17, 2020 

Subject: NSF-NRT proposal: Data-dRIVen sustainable Energy Systems (DRIVES) 

 

To Whom it May Concern, 

 

I am writing to offer the support of the Materials Science and Engineering Department for the 

proposed Data-dRIVen sustainable Energy Systems Graduate Interdisciplinary Specialization 

(GIS). Courses offered by our Department are included in the GIS and GIS students will be able 

to take these courses, subject to enrollment limits and course prerequisites. If you have any 

questions about this, do not hesitate to contact me. 

 

 

Sincerely, 

 

 

Roberto C. Myers 

Chair, Graduate Studies Committee, MSE Dept. 

Professor of Materials Science, Electrical Engineering, and Physics 

The Ohio State University, Columbus, Ohio, 43210 

myers.1079@osu.edu | 614-547-9771 | myersgroup.osu.edu/ 

Roberto C. Myers
Professor

Department of Materials Science and Engineering
Department of Electrical and Computer Engineering

Department of Physics

The Ohio State University, 2041 College Rd., Columbus, OH 43210
myers.1079@osu.edu | myersgroup.engineering.osu.edu | 614-547-9771

mailto:myers.1079@osu.edu
http://myersgroup.osu.edu/
mailto:myers.1079@osu.edu
http://myersgroup.engineering.osu.edu/


To Whom it May Concern,

I am writing to offer the support of the School of Environment and Natural Resources for the proposed 

Data-dRIVen sustainable Energy Systems Graduate Interdisciplinary Specialization (GIS). Courses 

offered by the School of Environment and Natural Resources are included in the GIS and GIS students 

will be able to take these courses, subject to enrollment limits and course prerequisites. If you have any 

questions about this, do not hesitate to contact me.

Best regards,

Jeff S. Sharp

Director and Professor

School of Environment and Natural Resources 

College of Food, Agricultural, and Environmental Sciences

School of Environment and Natural Resources

210 Kottman Hall
2021 Coffey Rd.

Columbus, OH 43210-1085

614-292-2265  Phone
614-292-7432  Fax

senr.osu.edu
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	OSU supports your Well-being As a student you may experience a range of issues that can cause barriers to learning, such as strained relationships, increased anxiety, alcohol/drug use, feeling down, difficulty concentrating and/or lack of motivation. These health concerns or stressful events may lead to diminished academic performance or reduce a student’s ability to participate in daily activities. The Ohio State University offers services to assist you with addressing these and other concerns you may be experiencing. If you or someone you know is suffering from any of the aforementioned conditions, you can learn more about the broad range of confidential mental health services available on campus via the Office of Student Life Counseling and Consultation Services (CCS) by visiting https://ccs.osu.edu/ or calling 614-292-5766. CCS is located on the 4th Floor of the Younkin Success Center and 10th Floor of Lincoln Tower. You can reach an on-call counselor when CCS is closed at 614-292-5766 and 24-hour emergency help is also available through the 24/7 National Suicide Prevention Hotline at 1-800-273-TALK or at https://suicidepreventionlifeline.org/. Also, the OSU Student Advocacy Center is a resource to help students navigate OSU and to resolve issues that they encounter at OSU – visit http://advocacy.osu.edu/.
	OSU values Accessibility. The University strives to make all learning experiences as accessible as possible. If you anticipate or experience academic barriers based on your disability (including mental health, chronic or temporary medical conditions), please let me know immediately so that we can privately discuss options. To establish reasonable accommodations, I may request that you register with Student Life Disability Services. After registration, discuss with me as soon as possible your accommodations so that they may be implemented in a timely fashion. SLDS contact information: slds@osu.edu; 614-292-3307; slds.osu.edu; 098 Baker Hall, 113 W. 12th Avenue.
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