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******************************************************************************

RECOMMENDED ACTION OF THE EXECUTIVE DIRECTOR 
 

 Authorize South Dakota State University to develop a proposal for a Ph.D. in 
Agricultural, Biosystems and Mechanical Engineering with the following conditions: 
 
1. The University will not request new state resources or additional facilities to develop, 

implement, or maintain the proposed program. The program proposal will identify the 
sources and amounts of all funds needed to operate the program and the impact of 
reallocations on existing programs. 

2. The University will research existing curricula, consult with experts concerning the 
curriculum, and provide assurance in the proposal that the program is consistent with current 
national standards and with the needs of employers. 

3. The proposal will define the specific knowledge, skills, and competencies to be acquired 
through the program and demonstrate how each will be obtained in the curriculum. 

4. The proposal will identify the specific measures to be used to determine whether individual 
students have attained the expected knowledge, skills, and competencies and the 
consequences for students who do not achieve at the expected levels. 

SOUTH DAKOTA BOARD OF REGENTS 
 

Committee on Academic and Student Affairs 
 

AGENDA ITEM: III – A  
 

         DATE: May 15-16, 2013 
 

****************************************************************************** 
 
SUBJECT: Intent to Plan: SDSU Ph.D. in Agricultural, Biosystems and Mechanical 

Engineering 
 
Executive Summary 
 

South Dakota State University requests Board authorization to develop a proposal for a 
Ph.D. in Agricultural, Biosystems and Mechanical Engineering. The intent to plan is provided as 
Attachment I.  
  
 The proposed degree will prepare students for careers in biorenewal energy, production 
agriculture, natural resources, and advanced manufacturing. 
 
 The University does not intend to request new state resources or new or increased student 
fees to fund the program. The University intends to redirect existing resources and to seek 
external resources to support the program. 
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1. University Mission 
 

The proposed program is within the statutory mission of South Dakota State University 
provided in SDCL 13-58-1:  
 

Designated as South Dakota’s land-grant university, South Dakota State University, formerly 
the state college of agriculture and mechanical arts, shall be under the control of the Board 
of Regents and shall provide undergraduate and graduate programs of instruction in the 
liberal arts and science and professional education in agriculture, education, engineering, 
home economics, nursing and pharmacy, and other course or programs as the Board of 
Regents may determine.  

 
  Board Policy 1:10:2 South Dakota State University Mission Statement identifies the 
degrees authorized for the University.  
 
2. Related Programs within the System 

 
 There are no Ph.D. programs in Agricultural, Biosystems and Mechanical Engineering in 
the system. 
  
3. System Strategic Goals, State Initiatives, & Workforce Demand 
 

A Ph.D. in Agricultural, Biosystems and Mechanical Engineering supports the system 
strategic goals (Policy 1:21) and State initiatives:  

• Expand graduate education. 
• Promote growth of research initiatives. 
• State initiatives related to biofuels/renewable energy, oilseeds jet fuel, and advanced 

manufacturing.  
  

4. Off-Campus and Distance Delivery 
 
 SDSU does not intend to seek authorization for off-campus or distance delivery. 
 
5. Resources 

 
 SDSU does not intend to request new state resources or new or increased student fees.  
The University intends to use existing facilities and equipment. Ph.D. students would take 
courses now taught for master’s students. Faculty time would be redirected to Ph.D. teaching and 
dissertation supervision. The University plans to apply for external resources. 
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o advanced manufacturing, including research and development of innovative 

techniques for quality control and inspection of materials and manufacturing 

processes, automation, and process control; 

 

The program supports the system strategic goals (Policy 1:21) and State initiatives: 
 

 Expand graduate education 
 

 Promote growth of research initiatives 

 State initiatives related to biofuels/renewable energy, oilseeds jet fuel, and advanced 

manufacturing. 

 

SDSU does not intend to request new state resources. The program will be funded with 

redirections of existing resources and research grants. 

 

Expected Student Demand for the Program 

 

Currently, there are 11 doctoral students working on the ABE emphasis in the Ph.D. in 

Biological Sciences at SDSU. These students would transition to the proposed Ph.D. in ABME 

as soon as it became available. In addition, students completing B.S. or M.S. degrees in 

agricultural and biosystems and mechanical engineering at SDSU must leave the state to pursue a 

Ph.D. in agricultural and biosystems engineering. Each year, approximately three students from 

the SDSU mechanical engineering program progress to out-of-state Ph.D. programs. Some of 

these students would take advantage of a Ph.D. program at SDSU if it were available. 

 

The graduate program coordinator for the ME program at SDSU receives ten to twelve inquiries 

per year from external students interested in a Ph.D. program. In addition, two to three inquiries 

per year are logged from potential students at private industry firms and state and federal 

agencies who would like to continue their graduate studies at the doctoral level but do not wish 

to leave the state. 

 

Workforce Demand for Graduates 

 

Agricultural and biosystems engineers and mechanical engineers have been a vital part of South 

Dakota’s workforce for decades. As the state continues to grow its economy in areas of science, 

technology, engineering and mathematics, the demand for post-baccalaureate engineers in the 

general areas of agricultural and biosystems engineering and mechanical engineering (biofuels, 

bio-processing, renewable energy, value-added manufacturing) will continue to grow.   

 

The SD Governor’s Office of Economic Development lists renewable energy, value-added ag, 

advanced manufacturing, and bioscience as four of the seven “key industries” for the state
1
.  This 

Ph.D. program would support all four of these key industries. 

 

Current statewide demand for Ph.D.s is primarily with research and development firms engaged 

in energy and value-added industries development. State and federal agencies, as well as 

research-focused academic institutions have historically hired Ph.D.s. 

                                                 
1
 http://www.sdreadytowork.com/industries.aspx 

http://www.sdreadytowork.com/industries.aspx
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As the demand for renewable energy and the need for value-added technologies continue to 

grow, agricultural and biosystems engineers and mechanical engineers will be needed to conduct 

the research necessary to transform concepts into economically viable products and processes.  

These new products and processes will require the cross-disciplinary collaboration embodied by 

the proposed program. 

 

Need for Proposed Program 

 

The proposed program will advance South Dakota’s knowledge-based industries via research 

and creation of new technologies and put the state in a more competitive position for recruiting 

and retaining graduate students, post-doctoral researchers and high-caliber research faculty.  

Additionally, the Ph.D. will increase the state’s competitiveness for external federal funding of 

fundamental and applied research. 

 

The proposed Ph.D. program would support the next level of development of South Dakota’s key 

resources in agriculture and energy.  Infrastructure exists at SDSU to support research and 

innovation in the fields of biofuels, energy conversion, manufacturing quality and advanced 

materials. Research instrumentation and expertise and cooperative arrangements with 

landowners are in place to support research and innovation in the area of natural resources 

engineering. The Ph.D. program would provide the vehicle for expanding knowledge and 

expertise that leads to economic expansion.  The program would provide an opportunity for 

students to participate in the innovation.  The technology developed would contribute to 

expanded industry and new employment opportunities.   

 

The state will benefit from the proposed program as it addresses challenges related to the next 

generation of biofuels produced from non-food biomaterials abundant in South Dakota.  

Research in value-added products and processes will create new economic opportunities for 

producers and workers.   

 

2.  What is the relationship of the proposed program to the University’s mission as 

provided in South Dakota statute and Board of Regents Policy? 

 

The statutory mission of South Dakota State University is provided in SDCL 13-58-1: 

 

Designated as South Dakota’s Land-Grant university, South Dakota State University, 

formerly the state college of agriculture and mechanical arts, located at Brookings, in 

Brookings county, shall be under the control of the Board of Regents and shall provide 

undergraduate and graduate programs of instruction in the liberal arts and sciences and 

professional education in agriculture, education, engineering, home economics, nursing and 

pharmacy, and other courses or programs as the Board of Regents may determine. 

 

Board Policy 1:10:2 South Dakota State University Mission Statement provides: 

 

The legislature established South Dakota State University as the Comprehensive Land 

Grant University to meet the needs of the State and region by providing undergraduate and 
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graduate programs of instruction in the liberal arts and sciences and professional education 

in agriculture, education, engineering, human sciences, nursing, pharmacy, and other 

courses or programs as the Board of Regents may determine (SDCL 13-58-1). 

 
The Board implemented SDCL 13-58-1 by authorizing South Dakota State University to 

serve students and clients through teaching, research, and extension activities. The 

University’s primary goal is to provide undergraduate and graduate programs at the 

freshman through the doctoral levels. The university complements this goal by conducting 

nationally competitive strategic research and scholarly and creative activities. Furthermore, 

South Dakota State University facilitates the transference of knowledge through the 

Cooperative Extension Service with a presence in every county and through other entities, 

especially to serve the citizens of South Dakota. 

 
South Dakota State University is unique within the South Dakota System of Higher 

Education because of its comprehensive land grant mission. The mission is implemented 

through integrated programs of instruction, the Cooperative E x t e n s i o n  S e r v i c e , the 

Agricultural Experiment Station, and numerous auxiliary and laboratory services. 

 

The proposed program relates directly to SDSU’s mission of providing programs and 

professional education relating to agriculture and engineering. SDSU offers other Ph.D. 

programs. The university has offered B.S degrees in Agricultural and Biosystems Engineering 

and Mechanical Engineering for decades. 

 

The proposed program is consistent with ‘Impact 2018: a Strategic Vision for South Dakota State 

University’
 
including goals: [2] Generate new knowledge, encourage innovations, and promote 

artistic and creative works that contribute to the public good and result in social, cultural or 

economic development for South Dakota, the region, nation and world; and [3] Extend the reach 

and depth of the university by developing strategic programs and collaborations. 

 

3.  Are there any related programs in the regental system? If there are related programs, 

why should the proposed program be added? If there are no related programs within the 

system, enter “None.” 

 

SDSU has permitted students to complete the PhD in Biological Sciences with emphasis in ABE. 

 

4.  Are there related programs at public colleges and universities in Minnesota, North 

Dakota, Montana, and Wyoming?
2
 If there are related programs in these states list below 

under each state and explain why the proposed program is needed in South Dakota. If there 

are no related programs in a state, enter “None” for that state. 

 

                                                 
2
 This question addresses opportunities available through Minnesota Reciprocity and the Western Undergraduate 

Exchange in adjacent states. List only programs at the same degree level as the proposed program. For example, if 

the proposed program is a baccalaureate major, then list only related baccalaureate majors in the other states and do 

not include associate or graduate programs. 
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State University Program 

Minnesota University of Minn.—Twin Cities PhD in Bioproducts and Biosystems 

Science, Engineering and Management 

PhD in Mechanical Engineering 
Montana Montana State University None 

North Dakota North Dakota State University PhD in Agricultural & Biosystems 

Engineering 

PhD in Mechanical Engineering 

Wyoming University of Wyoming PhD in Mechanical Engineering 

 

One public institution in Minnesota, North Dakota and Wyoming offer the Ph.D. in ABE and/or 

ME. These programs are supporting economic and infrastructure development and are in 

response to each state’s needs and emerging technologies.  

 

Conducting research on the SDSU campus with PhD students will benefit South Dakota 

economic and infrastructure development.  

 

5.  Are students expected to be new to the university or redirected from other programs? 

How many majors are expected in the first years of the program? How many graduates are 

expected? 

 

Eight students currently enrolled in the PhD in Biological Sciences with an emphasis in 

Agricultural & Biosystems Engineering will be redirected to the proposed PhD in Agricultural, 

Biosystems & Mechanical Engineering program. In addition to redirected students, SDSU 

expects to recruit 6-10 new students in the first years of the program with sustained enrollment 

reaching 15-20 by the fifth year. Graduates of 6-8 per year are expected beginning in the fourth 

year. 

 

Since the PhD in ABME program would be recognized as an engineering degree, it is anticipated 

that the pool of applicants for the PhD in ABME program will be significantly expanded and 

include higher quality applicants than the current PhD in Biological Sciences program. This will 

allow both departments to attract more students with stronger engineering background into the 

new PhD program. 

 

6.  Does the university intend to seek authorization to deliver this entire program at any 

off-campus locations? If yes, enter location(s) and intended start date(s). Does the university 

intend to seek authorization to deliver this entire program by distance technology? If yes, 

identify delivery method(s) and intended start date(s). 

 

Off-campus No 

Distance delivery No 
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7.  What are the University’s plans for obtaining the resources needed to implement the 

program? Indicate “yes” or “no” in the columns below. 

 Development/Start-up Long-term Operation 

Reallocate existing resources No Yes 

Apply for external resources No Yes 

Ask Board to seek new State resources No No 

Ask Board to approve new or 

increased student fee No No 

 

Graduate education and research require resources. We have acquired some of these resources 

and will be acquiring more resources through external sources. The details are as follows:   

 

 Existing facilities and equipment ($2.25 million) - due to long funding history in ABE 

and ME departments from DoD, USDA-NIFA, SDCUC and AES. 

 Existing graduate courses (9 courses totaling 28 credits) offered for the MS to be taken 

by PhD students. 

 Redirect faculty time from undergraduate teaching to PhD teaching/dissertation 

supervision (Graduate expansion is a system strategic goal) by engaging third and fourth 

year PhD students in undergraduate teaching. 

 Applied for State of SD Governor Super Center ($24 million) and Research Center grants 

($10 million) that will fund several graduate research assistants.  

 Plans to apply for NSF-IGERT ($3 million) and USDA-NIFA-AFRI grants ($10 million) 

that will fund additional graduate assistants. 

 Redirection of FTEs from other parts of the University, such as AES (because this 

program is a priority). 

 

8.  Curriculum Example: Provide (as Appendix A) the curriculum of a similar program at 

another college or university. The Appendix should provide the required and elective courses in 

the program. Catalog pages or web materials may be used. Identify the college or university 

and explain why the program may be used as one model when the proposed program is 

developed. 

 

We intend to use Iowa State University’s graduate program as a model program when the 

proposed program is developed. The ISU Agricultural and Biosystems Engineering program 

ranked No. 6 nationally and No. 5 among public institutions in the “Biological/Agricultural” 

category in the 2013  U.S. News & World Report’s 2014 edition of America’s Best Graduate 

Schools. The curriculum of Iowa State University is shown in Appendix A. We will also 

investigate the University of Minnesota, Montana State University and North Dakota State 

University graduate programs in more detail if the intent to plan is approved. 

 

 

 

http://grad-schools.usnews.rankingsandreviews.com/best-graduate-schools/top-engineering-schools/eng-rankings
http://grad-schools.usnews.rankingsandreviews.com/best-graduate-schools/top-engineering-schools/eng-rankings
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Appendix A 

 

Iowa State University Graduate Program 

 

The Department of Agricultural and Biosystems Engineering offers the doctor of philosophy 

(Ph.D.) degree with a major in agricultural engineering. Within the agricultural engineering 

major the student may specialize in advanced machinery engineering, animal production systems 

engineering, biological and process engineering, occupational safety engineering, or water and 

environmental stewardship engineering. Details on current research programs are available 

at http://www.abe.iastate.edu. 

 

For the doctor of philosophy degree, at least 72 credits of acceptable graduate work must be 

completed with a minimum of 42 credits of course work. All Ph.D. students must complete a 

teaching/extension experience prior to graduation. 

 

The department also offers a doctor of philosophy degree in industrial and agricultural 

technology. The department also participates in interdepartmental majors in environmental 

science, sustainable agriculture, biorenewable resources and technology, human computer 

interaction, and toxicology. 

http://catalog.iastate.edu/collegeofengineering/agriculturalengineering/#graduatetext  

 

The ISU Department of Mechanical Engineering also offers the doctor of philosophy (Ph.D.) 

degree.  Following are the degree requirements: 

 

A minimum of 72 graduate credits must be earned for the Ph.D. degree with the following 

requirements: 

 

Mechanical Engineering Core (15 Credits) 
Any 500 or above level ME course as well as specific non-ME courses approved by the graduate 

committee. These courses are grouped according to disciplinary area emphasis to help student 

decide which courses to take based on interest. 

Mathematics/Statistics (6 Credits) 
Any 300-level or higher Math or Statistics class labeled “non-major graduate credit” 

(EXCEPT Math 307 and Math 317) will count towards this requirement. Non-Math/Stat courses 

with strong math or statistics content that are approved by the graduate education committee may 

also count towards this requirement. See approved courses. 

Electives (18 Credits) 
500 or higher level ME courses, 300 and higher level courses outside ME labeled “non-major 

graduate credit.” Taking courses outside of ME is strongly encouraged. As part of meeting their 

electives, students are encouraged to take at least one course that addresses skill sets aimed at 

professional development (e.g. teaching/research program building, project management, 

globalization, engineering law, communication etc.) for academia and/or industrial positions. 

Research (33 Credits) 
ME 699. 

 

http://www.abe.iastate.edu./
http://catalog.iastate.edu/collegeofengineering/agriculturalengineering/#graduatetext
http://www.me.iastate.edu/graduate-program-2/degrees-and-programs/disciplinary-areas/
http://www.me.iastate.edu/graduate-program-2/degrees-and-programs/approved-course/
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Additional Requirements 
 Up to 12 credits of Independent Study (ME 590/690) may be included in the Program of 

Study to count towards the 39 total course credits. These credits will by default count 

towards the electives.  

 Students must also complete the M E Graduate Seminar (M E 600) requirement each 

semester.  

http://www.me.iastate.edu/graduate-program/degrees-and-programs/phd-degree/  

http://www.me.iastate.edu/graduate-program/degrees-and-programs/phd-degree/
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