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Workshop Purpose 

 Muscatine Community College and The Eastern Iowa Community College District (EICCD) conducted a 
“Defining Forum” to identify and define the intersection of two broad occupational fields: Agriculture 
and Renewable Energy. The forum, entitled “Defining Agriculture-Based Renewable Energy Careers,” 
was held April 8, 2010, at the Muscatine Agricultural Learning Center in the city of Muscatine, Iowa.  

The forum is part of a grant project funded by the U.S. Department of Agriculture. The objectives for the 
project are to: 

• Define an Iowa agriculture-based renewable energy technology field: “Ag-based RE.”  
• Identify broad Ag-based RE occupational categories. 
• Define what the occupation of technician. 
• Identify technician-level occupations and their broad job functions within each ag-based RE 

technology occupational category.  

The audience for this report includes:  

1. Counselors, faculty, and administrators of academic institutions at all levels, but particularly two-
year colleges and high schools 

2. Employers 
3. Leaders of professional societies 
4. Federal, state, and local government officials who have responsibility for the quality and quantity 

of the nation’s technical workforce. 

A primary purpose of the report is to enhance counselor, teacher, and student awareness of Ag-based RE 
careers at the technician level. Another purpose is to contribute to addressing Iowa’s Ag-based RE 
workforce needs. 

These types of final reports are also helpful in providing direction to the EICCD’s Advanced Technology 
Environment and Energy Center, “ATEEC,” which is one of a selected few Centers of Excellence funded 
through a grant from the National Science Foundation (NSF). ATEEC brings together institutions from 
throughout the nation to promote and assist environmental and energy technology credit programs. 
ATEECs partners are the National Partnership for Environmental Technology Education (National PETE) 
and the University of Northern Iowa. 

ATEEC has three primary goals: first, to nationally validate environmental curriculum as well as the basic 
mathematics and science core underlying such programs; second, to establish comprehensive programs of 
professional development for educators; third, to build an electronic clearinghouse to serve as a national 
center of environment and energy education information and as a hub for networking educators, business 
and industry, federal agencies, and professional societies. 
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Forum Process 

Dr. Jeff Armstrong, Interim President of Muscatine Community College, welcomed the participants and 
explained the purpose of the grant project and the forum/workshop. Kirk Laflin, Executive Director of the 
National Partnership for Environmental Technology Education, South Portland, Maine,  
presented an overview of the workshop 
objectives and the group processes to be 
used in order to accomplish the 
objectives.  The method for examining an 
occupational field is commonly known as 
a “DACUM” process (Developing A 
Curriculum) or a Structured Group 
Interview.  The process involves writing 
every brainstorming response on   
8½  x 11 cards, posting the cards on large 
expanses of blank walls, and then as 
the panel members’ thinking 
progressesshifting card locations  
and/or modifying wording.  This dynamic 
process continues until the forum 
participants believe they have captured 
the essence of the broad field.   

Discussion 1.  The participants, with 
guidance from Kirk Laflin, responded in 
brainstorming mode for each objective.  
Their responses generated lists and 
statements that provided a “snapshot” of 
the intersection of the broad fields of 
agriculture and renewable energy  
(i.e., Ag-based RE).   

Discussion 2.  The brainstorming list 
initially yielded fifteen occupational 
categories.  The participants were 
directed to move about the room 
individually to write checkmarks on the 
cards predicting Iowa’s top five Ag-based 
RE categories.  Their predictions for 
Iowa’s priorities were, in this order:   

1. Energy from bio-mass; e.g., plants  
2. Energy from animals; e.g., methane 
3. Wind energy 
4. Solar energy 
5. Bioengineering; e.g., producing bio-diesel from new strains of soybeans  

Ag-Based Renewable Energy (“Ag-RE”) Forum  
Agenda 

\Welcome participants to Muscatine Agricultural Learning Center,. 
Include introductions, agenda, objectives, & process.   

Explain key purpose of forum: Identify emerging workforce 
needs and trends in technician-level education/training that 
will prepare students for jobs in the Ag-RE field of the future. 

Large group discussion 1 

• Identify occupational categories. 
• Identify front-line Ag-based RE occupations in each 

occupational category. 
• Develop a one-sentence definition of the Ag-RE field. 
• Identify organizations that publish tasks typically performed. 

Focus on participants’ five Ag-RE occupational categories.  

Break for Lunch 

Large group discussion 2 

Brainstorm and prioritize occupations that currently provide most 
Ag-RE jobs in the region and that will continue for next five years. 

Small groups 

Brainstorm the most important contributions community colleges 
can make to the Ag-RE field. 

Large group discussion 3 

Brainstorm emerging trends in Ag-RE technologies. 

Small groups 

Brainstorm types of certification for technician-level Ag-RE 
occupations.      

Leaders wrap up the day, explain future actions for this project, 
and thank participants. 
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The text box on page 5 shows the agenda and all the brainstorming lists that were to be generated during 
the forum.  Each is in this report either as a list or within a chart entitled Defining Agricultural Renewable 
Energy - Draft Chart and includes the five priority occupational categories voted by the participants plus 
the “Frontline Occupations” that they brainstormed.  Instructional designer Diane Gere merged some 
redundancies or related ideas among the lists of occupational categories, collapsing them into nine 
columns for the chart.  The five top categories occupy the first five columns of the chart.   

From the results of the first two brainstorming sessions, Kirk Laflin asked the participants to divide into 
three small groups to suggest one-sentence “definitions” that could describe the entire field of Ag-based 
RE technology. Their three ideas  for definitions of the Ag-based RE field are shown here and will 
eventually be refined into one definition for incorporation into the final chart design:  

Group 1 definition 
Ag-based renewable energy is capturing and utilizing natural resources for energy production to 
support rural economies. 
 
Group 2 definition 
Ag-based renewable energy is the science of creating, harnessing, and processing of renewable 
commodities for the purpose of producing affordable sustainable energy units that reduce our 
dependency on nonrenewable energy resources. 
 
Group 3 definition 
Ag-based renewable energy is the art and science of converting agricultural resources into 
domestic energy. 
 

Kirk Laflin then asked the three small groups to discuss the following questions.   

• What are the most important contributions that community colleges can make to the Ag-based RE 
technology field?  

• What are some emerging trends in the Ag-based RE technology field, particularly at the technician 
level?  

• What types of certification do business and industry recommend for technician-level occupations?  

Throughout April and May 2010, the Muscatine Community College forum leaders and the instructional 
designer will continue a conversation with forum participants to groom the group’s ideas and language.  
Then the forum leaders and instructional designer will distribute the resulting draft for comment by 
additional incumbents of agricultural and renewable energy occupations.  After the forum leaders and 
instructional designer process this additional input, they will write a final report. Then the Eastern Iowa 
Community College District and ATEEC will publish the report to be disseminated to secondary schools 
and colleges as a free download on the ATEEC website at ateec.org.  
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Workshop Results 

The next section of this document provides the results of the workshop. The draft chart on this page is a step 
in presenting a snapshot of the field we call Agriculture-Based Renewable Energy.  When the online forum 
participants have completed and groomed the chart, ATEEC will make a larger artistic version with 
attention-getting color and photographs, which will be destined for career counseling centers and 
classrooms in Iowa’s secondary schools and community colleges.  See an image of a representative ATEEC 
chart on page 8. 

 

 
Note: Definitions will be included in the chart for: “What is Agricultural Renewable Energy?” and   
“What is a technician?” 

 
 

Defining Agricultural Renewable Energy 
Draft Chart 
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Participants’ Brainstorming as of April 8 
 

Participants and other incumbent practitioners will examine the lists in an online forum.  The changes will 
form the foundation of a booklet entitled “Defining Agriculture-Based Renewable Energy Careers.”   The 
booklet will be freely downloadable from the ATEEC website. 

The following book covers and chart are examples of free downloads at www.ateec.org.  The images 
provide a sense of what a final version of the Ag-based RE materials will look like.  

 

 

 

 

http://www.ateec.org/
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List: Identification Of Occupational Categories and Frontline Occupations 
Related to Those Categories  

Note: The numerals after the first five categories reflect the participants’ checkmarks on the cards, which 
predict Iowa’s top five Ag-based RE fields. 

Categories Frontline Occupations 
Bio-Mass - 14* 

• Bio-Fuel 
• Bio-Diesel from Crops (Soybean) 
• Fuels from various sources 
• Cellulosic 
• Alcohol 

Chemistry 
Bio materials handling & storage of Bio-Mass 
Material 
Biology 
Brew master Certification 
Crop/Plant Science 
Environmental Monitoring 

Animal-12 
• Methane from livestock waste 
• Bio-Diesel from animal fat 

Boiler (pressure chamber) Steam Fitters 
Laboratory  

Wind-9 
 

Meteorology 
High Voltage Training 
Tower Safety 
Basic Engineering 
Welding 
Basic Electronic/Electrical 
Installation 
Topography 

Solar-8 Plumbing/ Pipefitting 
Electrical 
Construction 

Bio-Engineering-7 Plant Spacing (Agronomy) 
Trait Specific plants for energy process 
Landscape 
Agronomics 

Genetics 
Genetic Testing 

 
The following list is of the remaining job categories.  On the page 7 chart, a few categories have been merged 
by the instructional designer, yielding nine categories; for example, Geology (drill for geothermal technology) 
is merged with Geothermal.   
 
Geology (drill for geothermal technology) 
Garbage 
Value Added Recycling 
Geothermal 
Tidal Wave and river flow energy 
Green Roofs (low environmental impact 
development) 
Grasses for Construction/Materials 
Energy Star construction & products 

Hydrogen 
Carbon Sequestration 
Land Resources (i.e., Soil Science) 
Energy Auditor (e.g., for Farms) 
Energy storage 
Carbon Trading/Credits  
Water Power 
Nuclear  
Nano Technology 
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Identify sources of tasks typically performed in five check-listed occupational areas:  
 
The participants’ checkmark exercise indicated their perceptions that five occupational areas show 
promise for Iowa: bio-mass, animal products (e.g., methane), wind, solar, and bio-engineering.   
 
The instructional designer, with online forum help from particular participants of the April 8 live forum 
will glean “typical occupational tasks” from the training, certifying, and/or licensing organizations such 
as those bulleted here. The forum leaders will ask the participants to assist in determining which tasks are 
applicable to community college education and training: i.e., knowledge and skills that are:  
• Entry-level 
• Important 
• Suitable for college training (rather than on-the-job training) 
 
Examples of organizations from which we can glean sets of representative tasks are: 
• Wind technology:  American Wind Energy Association (AWEA) for large wind and  

North American Board of Certified Energy Practitioners (NABCEP) for small wind 
• Solar technology:  North American Board of Certified Energy Practitioners (NABCEP); e.g., a list of 

training and certification bodies is included on http://www.nabcep.org/resources . 
• Bio-mass technology: Council on Sustainable Biomass Production (CSBP) 
• Farm Products: USDA Grading, Certification, and Verification 
• Renewable Energy Training:  Interstate Renewable Energy Council (IREC) 
• National Electrical Code 
• OSHA Health and Safety regulations 

 
 

The next pages contain the remaining brainstorming lists.  These are in no particular order at this point. 

 
List: Employability Skills 

 

• Sales 
• Communication-9 
• Technical Writing-2 
• Problem Solving-7 
• Conceptualizing 
• Public Speaking-1 
• Applied Physics 
• Math-4 
• Team Work/ Team Player-9 
• Conflict Resolution-1 
• Critical Thinking-1 
• Computer Skills-8 
• Human Relations-3 
• Ethics-2 

• Managerial/Supervisory skills 
• Time Management 
• Understanding Peoples Behavior 

(Psychology)-1 
• Career Skills ( job getting/job keeping)-1 
• Customer Relations-3 
• Financial Planning 
• General Environmental Science 
• Economics-1 
• Counseling 
• Self-starting-8 
• Tax Laws for independent Contractors 
• Results/Good Oriented-3 
• Depreciation/ Interest

 

http://www.nabcep.org/resources
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  12 

List: Ag-RE-related Certification/Licensing 
 
 

• ISO Certified  
• OSHA Certified 
• Certified Crop Advisor (CCA)-

State/National 
• Commercial Drivers License (CDL) 
• Electrical Cert. 
• Nutrient Mat. Plan Cert/License. 
• Lead safe Renovators 
• Radioactive Sources 
• Apprenticeships and Journey men 
• Chemical Applicators 
• Real Estate License 

• Forklift Operator 
• Crane Operator 
• First Aid/ CPR 
• NASCEP 
• OSHA - Hazardous Waste Operations and 

Emergency Response (HAZWOPER) 
• Energy Auditor Certification ( 
• Clean Driving Record 
• License and Bonded 
• Training Verification 
• Non-destructive test and evaluation 
• Insurance Auditor/ Risk Assessment 

See also USDA Grading, Certification, and Verification Programs 

 

List: Operations/Trends That Cut Across Occupations
 

• Animal Science 
• Precision Ag. GIS 
• Safety 
• Diagnostics Troubleshooting 
• Evaluate Data/ Statistics 
• Analytical Instrumentation 
• Quality Control- QA/QC 
• Construction/ Maintenance Skills 
• Process Control 
• Sustainable Practices Closed Loop Life 

Cycle Analysis Process Development 
• Logistics 
• Waste Management 
• Financial Integration 

 

• Marketing 
• Educating the public/consumer 
• Legislation/Political Awareness 
• Engineering (Design) 
• Read plans and Blueprints 
• Land contract managers 
• Management Accreditation (Systems) 
• Codes 
• Continuing Education 
• Environmental 

Impact/Assessment/Compliance 
• Financial Analysis/ Evaluation 
• Laborer 
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List: Trends in Agricultural Technology 

Group 1 
• Bio-Engineering 
• Sustainability 
• Bio-Fuels- Non Grain 
• Carbon-Cap & Trade 
• Efficiencies: 

Fuel 
Mechanical 
Biological 
Labor 
Cost-$ 

 
Group 2 
• Bio-Fuels- Cellulosic 
• Small scale wind power 
• Water quality- Rural & Municipal Systems 
• Water and energy (Methane, Plasma Arc 
• Energy efficiency- amount of energy 

investment per unit of production 
• Precision Ag. 
• Water Management 

Group 3 
• Bio-Diesel- Cost incentive- Soybeans competing for fuel and food (Bio-Fuel) 
• New Genetics of seed- use of H2O- N generation- Phytate High (Bio-Engineering) 
• Corn Based Ethanol- Economics- Tax incentives- rebates- Livestock procedures concerns (Bio-Fuel) 
• What is the Alternative to Corn for Ethanol (Bio-Fuel) 
• Hauling Nature off the field to feed cellulosic 
• GPS/GIS Equipment that is made in the region that helps with decision making- problem solving- 

Sustainability 
• Manure Management- Nutrient Management 
• Erosion from taking CPR out of program and producing crops 
• Logistics & Infrastructure- location- financing- rail (Related to All) 
• Anaerobic Digestion 
• Financing $$ Investment 
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List: Most Important Contributions of Community Colleges 

Group 1 
• Hands on Training 
• Localized/Specialized Training 
• Access to centralized resources -ie. ATEEC 
• Flexible/Adaptable Training 
• Connected dose/direct relationship with industry 
• Responsive to feedback from employees- just in time 
• Affordability 
• Unlimited educational opportunities 
• Quality learning environment 
• Short term/specialized/continuing education 
• Support local economy 

Group 2 
• Supply training in programs 
• Certification opportunities- certification programs 
• “Hands on” internships 
• Filling the science and math gap 
• Ag. Energy Core- math, science- Applied cores not Engineer stuff 
• Develop linkages w/ middle school- math science 

 
Group3 

• Adaptation 
• Partnerships 
• Monetary Grants/Incentive opportunities 
• Technical training 
• Business Development (Training) 
• Documentation 
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