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Executive Summary
The American Recovery and Reinvestment Act of 2009 spurred renewed national interest in the green economy 
and the jobs included in the industry sectors that it encompasses. “Transitioning to this new economy with an 
increased number of greens jobs will be essential for Missouri’s economy as policy shifts, technology advances and 
economic conditions change. This new economic landscape will alter the way businesses and homes are constructed 
and powered, workers are educated and trained, and how industries adapt”1. It is also important to remember that 
not all green jobs will be new jobs. Many of them will be transition jobs, or jobs that need enhanced skills and 
knowledge of technology. 

To better identify the personal, academic and technical competencies that these jobs demand the research wing of 
the Missouri Department of Economic Development, the Missouri Economic Research and Information Center 
(MERIC) embarked on the Missouri Green Competency Model Project. 

Missouri's green economy is defined across the following six sectors: 

 ▶ Green Building
 ▶ Green Energy
 ▶ Green Farming
 ▶ Green Manufacturing
 ▶ Green Public Administration
 ▶ Green Salvage & Remediation

In this report a competency model has been developed for each of the Green sectors listed above. For each tier 
of the model competencies were identified. Results were gathered using a combination of surveys, interviews and 
O*Net data.

Early in this report, it is identified that along with technical competencies employers view “soft skills” as essential 
to work readiness. It is also determined that these foundational competencies are crucial for an employee’s capacity 
to perform their job effectively. Furthermore, technical competencies for major functions of the green industry are 
listed followed by sector specific technical competencies. Finally, specialized training and education for the most 
common green occupations in the industry are also identified. 

This study is intended to provide an accurate knowledge of the current and future skill requirement that can enable 
timely direction of resources, development and revision of industry-relevant curriculum and efficient development 
of career information and job profiles.

1 MERIC, Missouri Green Jobs Report 2009
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What is a Competency Model?
Definition
A competency is a specific, identifiable, definable and measurable skill or characteristic that is essential for the 
performance of an activity within a specific business or industry context. Some examples of competencies are safety 
awareness, critical analytical thinking, problem solving, communication and team work.

The first competency model was developed in the early 1970’s for the US Department of State by David 
McClelland and his colleagues of McBer and Company as an alternative selection tool for junior Foreign Service 
Information Officers. Later McBer and Company developed a methodology that is still highly useful today in 
competency model building and comprises of “focus on outstanding performers, use of behavioral event interviews 
and thematic analysis of interview data and distillation of the results into a smaller set of competencies described 
in behaviorally specific terms”. In the last 30 years this technique has gained importance as an integral practice in 
human resource management. 2

Adapted from www.CareerOneStop.org/CompetencyModel

Foundational

Industry
Related  

Occupational
Related  Occupation-Speci�c 

Technical Competencies

Occupation-Speci�c Knowledge Areas

Industry-Sector Technical Competencies

Industry-Wide Technical Competencies

Workplace Competencies

Academic Competencies

Personal E�ectiveness Competencies

Occupation-Speci�c
Requirements

Management
Competencies

2  Richard Mansfield, Practical Questions for Building Competency Models, 2000.
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Based on the US Department of Labor’s (DOL) framework, the competency model can be described as a pyramid 
consisting of a hierarchical set of tiers. The pyramid is divided into 3 main blocks of Foundational, Industry 
Related and Occupation Related competencies. Each of these blocks is made up of tiers which consist of a set of 
competencies that represent the skills, knowledge and abilities essential to be successful in an occupation in the 
industry the model represents. 

Starting from the base, the tiers cover competencies that are common to several occupations and industries. As we 
traverse up the pyramid, the competencies become industry and occupation specific. It is important to note that the 
above picture does not suggest that this is a sequential model i.e. one needs to have all the below competencies in 
order to posses/develop the higher level competencies. The model is constructed in a bottom-up approach using a 
combination of research, data collection and analysis, focus groups and case study interviews. 

Uses of competency models
Competency Models benefit a wide array of users; as a standard set of skills that can be used for recruiting, profiling 
jobs, evaluating employees and designing academic and professional certification programs. They serve as a bridge 
between educators, businesses and other stakeholders who are invested in preparing students and workers for today’s 
workplace challenges.

Competency Models can be used by employers as a useful selection and professional development tool. It can assist 
HR staff match specific skills and work requirements to different jobs during selection, promotion, career path 
development and while developing training programs for the organization. It can help to assess performance of 
individuals in their jobs as well as in their roles of managers, direct reports, customers and team members. It can also 
be a means for businesses to communicate their performance expectations to their workers.

Competency Models can serve as a measure of the gap between employer needs and the offerings of the current 
education and training delivery system. Contents of existing coursework can be reviewed and mapped against the 
tier competencies and a crosswalk can be created and “gaps” can be identified. As education or training providers 
evaluate existing programs or design new ones, the Competency model can serve as a benchmark, resulting in 
addition of courses that will match workplace requirements and trends. 3

Training providers can also use competency models to develop industry-validated certifications. Acquiring such 
a certification establishes that the graduate of the particular training program has demonstrated mastery in the 
competencies as stated in model for that industry or sector. 4

Competency models work as a guide for Workforce Investment Boards and One Stop Career Centers to match 
job requirements and skill sets determined by employers to potential candidates. In this way an even larger group 
of individuals such as in-school youth, out-of school youth, dislocated workers, current workers and special needs 
populations are serviced, thus increasing the talent pool of available workers.

As these key partners work together by sharing assets and resources, the competency model provides a good guidance 
for government investments in workforce preparation strategies within a region or the state.

3  National Workforce Center for Emerging Technologies, Building a Foundation for Tomorrow, 
Skills Standard for Information Technology, 2003 edition.

4  Key Links Inc., A Guide for the Overall Usefulness of Industry Competency Models.
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Missouri Green Competency Model 
methodology
As discussed earlier, the Missouri model uses the US Department of Labor competency model as a framework and 
consists of a hierarchical pyramid made up of tiers. 

Starting from the base is the Foundational Competencies block which identifies the essential skills required 
for early success in school and work life. These competencies are integral for all workers to be successful in any 
organization, across all occupations and in all industries. The tiers that make up this block are:

Tier 1: Personal Effectiveness Competencies—often referred to as “soft skills”, these competencies are 
deemed as essential in all life roles. 

Tier 2: Academic Competencies—covers basic educational competencies that are learned in an educational 
setting along with cognitive functions and thinking styles. 

Tier 3: Workplace Competencies—includes those skills and abilities that permit an individual to conduct 
his/her work related activities in an effective and efficient manner. 

industry Survey 
Responses o*nET directory Education Career 

Clusters data
uS dol Competency 

Model Framework

Workplace Competencies

Academic Competencies

Personal E�ectiveness Competencies

Foundational



What is a competency moDel?

9

Data for this was collected via an industry survey designed with a specific set of questions administered to target 
employers across the state. Industry professionals rated the importance of the competencies as required for their 
business. The survey responses were then mapped against O*NET (a system that serves as the nation's primary 
source of occupational information, providing comprehensive information on key attributes and characteristics 
of workers and occupations) and the Education Career Clusters (a tool developed by National Career Technical 
Education Foundation [NCTEF]) data to identify the various competencies in each tier. Each competency is 
further described in terms of behavioral attributes.

The second block of the pyramid is Industry Related Competencies that are common to all jobs within a particular 
industry and reflects the consensus of industry professionals collected through the survey as well as case study 
interviews. This block is made up of: 

Tier 4:  Industry-wide Technical Competencies—represents the knowledge, skills and abilities required by 
all occupations within a specific industry. Each industry has a unique set of technical competencies 
that have been defined by the respective subject matter experts (SME’s). 

Tier 5:  Industry-Specific Technical Competencies—represent knowledge, skills and abilities required for 
occupations within a specific industry sector.

The analysis for this block follows the same methodology as described earlier.

industry Survey 
Responses o*nET directory Education Career 

Clusters data
uS dol Competency 

Model Framework

Industry-Sector Technical Competencies

Industry-Wide Technical Competencies

Industry Related  
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The last block consists of Occupation Related Competencies and is defined in terms of occupation related 
knowledge, education, credentials and performance. A specific set of occupations are selected for all the analysis in 
this block and are Identified by creating a custom industry staffing pattern for the given industry cluster in Missouri. 
This is then sorted by each occupation’s impact on the economy and then mapped against the US DOL’s In Demand 
occupation list for the given industry cluster. This block consists of the following tiers: 

Tier 6: Occupation-Specific Knowledge Areas—represents specific knowledge areas that are required 
for the select occupations. Each knowledge area covers an area of expertise that the respective 
occupation requires.

Tier 7: Occupation-Specific Technical Competencies—details all the required certain technical 
competencies to perform the job.

Tier 8: Occupation Specific Requirements—includes occupation specific job credentials such as educational 
degrees, certifications, licensures and physical training requirements specific to a particular occupation 
within an industry. The US Department of Education provides a taxonomic scheme of programs of 
study and descriptions called Classification of Instructional Programs (CIP). The National Crosswalk 
Service Center linked this data with the list of occupations in the O*NET Directory and created a 
comprehensive list of instructional programs for each occupation in each industry. 

Tier 9: Management Competencies—includes competencies that are specific to supervisory and managerial 
occupations within this industry.

The competencies identified in this block are derived from the O*NET directory. 

o*nET directory

Occupation-Speci�c 
Technical Competencies

Occupation-Speci�c Knowledge Areas

Occupation-Speci�c
Requirements

Management
Competencies

Occupational Related 
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Green sectors
As per the Missouri Green Job’s Report, the state’s green economy is comprised of the following six sectors: 

Building
Energy Efficiency and the long term cost savings 
provided by green building products will continue to 
appeal to consumers and industry alike. Missouri has the 
opportunity now to transition its construction related 
workforce over to a profitable industry which may one 
day completely replace traditional building practices.

Energy Production
New renewable energy initiatives are expected to drive 
green energy production and purchasing well beyond 
existing capacity. As population and industry demand 
for megawatts increase, so too will Missouri’s need to 
create jobs in Wind, Solar, Hydro-Electric, Bio-Mass 
and Bio-fuel energy production. In addition, 
future innovations in green technology 
will allow for cleaner coal and 
nuclear energy production. 

Farming
The production of 
bio-fuel inputs will 
help to reduce 
our reliance on 
fossil fuels in 
the future. 
More efficient 
c e l l u l o s i c 
b i o - f u e l 
crop sources 
will expand 
the available 
p r o d u c t i o n 
acreage in 
Missouri and 
fuel new farming 
jobs. In addition, 
the number of organic 
farms is on the rise in 
Missouri. Smaller lots can 
support niche organic heirloom 
crops and also add to production 
acreage in the state resulting in new 
income to Missourians. Green forestry certification 
is another opportunity to brand the state as green 
friendly and be included in the LEED approved wood 
products supply chain.

Manufacturing
Research, Development and Production of advanced 
green technology products are essentially the most 
fundamental drivers of green job creation in Missouri. 
Potential global demand for this sector’s exports is 
staggering. Growing and keeping entrepreneurship 
within these technology categories will reap only 
positive benefits for the state.

Public Administration
The administration of federal, state and local green 
initiatives will create jobs at all levels of government. 
Conservation, regulation, certification, incentives and 
economic development are major areas of interest in the 

public governing and utilities sector.

Salvage/Remediation
The supply chain of green 

energy, building and 
manufacturing products 

relies on efficient 
processing of 

waste materials. 
The conversion, 
distribution and 
sale of recycled 
raw materials 
create jobs 
integral to the 
green economy. 
The removal 
of hazardous 

materials and 
remediation of 

building sites is 
also important 

to sustaining our 
existing communities 

and improving the quality 
of life to Missourians. 

BU
ILD

ING

SALVAGE / REMEDIATION
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MANUFA
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ARCHITECTURAL &
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Greening of the competency model 
 The greening of the U.S. economy is changing the world of work—new green occupations are emerging; the demand 
for certain existing occupations is increasing; and, for many occupations, skill requirements are changing. This new 
Green Economy will change the way companies do business, how products are manufactured and workers are educated 
and trained. 

O*Net focuses on the “greening” of the occupations and thus categorizes green jobs into three occupational categories: 5

 ▶ Green Increased Demand Occupations 
The impact of green economy activities and technologies is an increase in the employment demand for 
an existing occupation. However, this impact does not entail significant changes in the work and worker 
requirements of the occupation. The work context may change, but the tasks themselves do not.

 ▶ Green Enhanced Skills Occupations
The impact of green economy activities and technologies results in a significant change to the work and worker 
requirements of an existing O*Net-SOC occupation. This impact may or may not result in an increase in 
employment demand for the occupation. The essential purposes of the occupation remain the same, but tasks, 
skills, knowledge and external elements, such as credentials, have been altered. 

 ▶ Green New and Emerging (N&E) Occupations
The impact of green economy activities and technologies is sufficient to create the need for unique work and 
worker requirements, which results in the generation of a new occupation relative to the O*NET taxonomy. 
This new occupation could be entirely novel or "born" from an existing occupation

Missouri defines green jobs as those directly involved in generating or supporting a firm’s green-related products or 
services. 6 It is also evident that green economy in the state will consist of new jobs, transition jobs and displacing some 
existing jobs. 

Previously competency models have been defined for specific industry but none have examined a concept that traverses 
several industries. “Green” encompasses a large spectrum of industries and occupations within them, the skill levels 
for these jobs are varied. The Missouri Green Industry Competency Model presented in this report treats each of the 
green sectors described earlier as an individual industry and discusses competencies for the specific green occupations 
within them.

5  David Rivkin & Phil Lewis, Greening of the World of Work: Implications for O*NET-SOC 
and New and Emerging Occupations, 2009.

6 MERIC, Missouri Green Jobs Report 2009
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Requirements

Management
Competencies

Professionalism Initiative
Dependability

& Reliability
Willingness

to LearnIntegrity
Interpersonal

Skills

Mathematics  Science
Communication:
Visual & Verbal 

Critical &
Analytical Thinking

Reading &
Writing

Planning & 
Scheduling

Problem Solving 
& Decision Making

Working w/ Tools 
& Technology

Following
DirectionsTeamwork Craftsmanship

Checking,
Examining

& Recording

Material
Resources

Operation,
Installation

& Repair

Regulations
& Quality
Assurance

Building &
Construction 

Design
Health &

Safety

Residential
Construction

Heavy Highway /
Civil Construction

Green Building Competency Model



14

Green Building
In this section the results of the Green Building Competency Model analysis are discussed. Each tier lists the most 
essential competencies and each competency is further described in terms of behavioral attributes.

interpersonal skills 
 ▶ Respect the opinions, customs and individual differences of others
 ▶ Interact respectfully with coworkers of different cultures, genders and backgrounds
 ▶ Work cooperatively with others on the job and display a good-natured attitude
 ▶ Resolve conflicts and differences to maintain a smooth workflow

integrity
 ▶ Apply ethical standards of the industry to workplace/jobsite conduct
 ▶ Treat others with honesty, fairness and respect
 ▶ Demonstrate respect for property of customers, employer and coworkers
 ▶ Take responsibility for accomplishing work goals within accepted timeframes
 ▶ Accept responsibility for one's decisions and actions

What is Green Building? 
Energy Efficiency and the long term cost savings provided by green building 

products will continue to appeal to consumers and industry alike. Missouri 

has the opportunity now to transition its construction related workforce 

over to a profitable industry which may one day completely replace 

traditional building practices. 

TiER 1 —Personal Effectiveness Competencies

interpersonal 
skills integrity professionalism

Dependability & 
Reliability

Willingness 
to learn
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professionalism 
 ▶ Take pride in one's work and the work of the organization
 ▶ Demonstrate self-control by keeping emotions in check
 ▶ Accept criticism and deal calmly with stressful situations
 ▶ Dress appropriately for the workplace/jobsite
 ▶ Maintain appropriate personal hygiene
 ▶ Refrain from substance abuse

initiative 
 ▶ Pursue work with energy, drive and effort to accomplish tasks
 ▶ Persist at a task or problem despite interruptions, obstacles or setbacks
 ▶ Work independently and perform effectively even with little or no supervision
 ▶ Demonstrate the ability to change from one task to another
 ▶ Take initiative to seek out new responsibilities
 ▶ Establish and maintain challenging, but realistic work goals

Dependability & Reliability 
 ▶ Arrive at work fit and on time each day
 ▶ Avoid absenteeism
 ▶ Work accurately and quickly under pressure
 ▶ Complete assignments and meet deadlines
 ▶ Comply with rules, policies and procedures such as safety, personal hygiene, personal discipline, substance 
abuse, employee theft and sexual harassment

Willingness to learn 
 ▶ Participate in training opportunities
 ▶ Learn new skills related to the job
 ▶ Treat unexpected circumstances as opportunities to learn
 ▶ Accept help from supervisors and co-workers
 ▶ Seek out feedback from others to improve job performance
 ▶ Take charge of personal career development by identifying occupational interests, strengths and opportunities
 ▶ Identify opportunities for career advancement and certification requirements

Reading and Writing
 ▶ Read and understand technical and workplace documents such as contracts, regulations, manuals, reports, 
memos, forms, graphs, charts, tables, calendars, schedules, signs and notices

 ▶ Read and understand operating directions, installation instructions and standard operating procedures
 ▶ Recognize the meaning of specialized words or phrases unique to the industry
 ▶ Apply what is learned from written material to follow instructions and complete tasks
 ▶ Communicate ideas, information and messages which may contain technical material, in a logical manner
 ▶ Prepare documents such as written estimates, work orders, memos and technical reports
 ▶ Fill out forms, reports, records, logs and documents to comply with project requirements

TiER 2—Academic Competencies

Reading & Writing

critical &  
analytical  
thinking

communication: 
Visual & Verbal mathematics science
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critical and analytical thinking
 ▶ Use the principles of logic to make valid inferences and analyze problems
 ▶ Use inductive and deductive reasoning to analyze, synthesize, compare and interpret information
 ▶ Draw conclusions from relevant or missing information
 ▶ Understand the underlying relationship among facts and connections between issues
 ▶ Organize problems into manageable parts

communication: Visual and Verbal 
 ▶ Speak in English well enough to be understood by others
 ▶ Speak clearly and succinctly to convey information correctly
 ▶ Demonstrate knowledge of slang and jargon related to the different trades
 ▶ Comprehend terminology spoken on a construction site
 ▶ Understand and respond to verbal messages and instructions
 ▶ Use hand signals to communicate with other workers
 ▶ Identify the correct location to see and be seen as the signaler
 ▶ Recognize universal signs and symbols such as colors, flags, stakes to function safely in the workplace

mathematics
 ▶ Add, subtract, multiply and divide with whole numbers, fractions, decimals and percents
 ▶ Calculate averages, ratios, proportions and rates
 ▶ Convert decimals to fractions; convert fractions to percents
 ▶ Take measurements of structures, distances, length, width, height, perimeter, area, weight and temperature 
 ▶ Use and report measurements correctly
 ▶ Convert common units of measurement (e.g., from English to metric)
 ▶ Find level, plumb and square
 ▶ Read gauges and measurement instruments accurately
 ▶ Estimate sizes, distances and quantities
 ▶ Use dimensions, spaces and structures calculations to estimate resources, materials and supplies  
needed for project completion

 ▶ Choose the right mathematical method or formula to solve a problem
 ▶ Perform math operations accurately to complete jobsite/workplace tasks
 ▶ Use various formulas for calculating the amount of materials needed to complete a task
 ▶ Calculate volumes of shapes and structures
 ▶ Calculate dimensions from blueprints

science
 ▶ Understand scientific principles critical to the construction profession: physics, chemistry, geology and  
environmental science, hydraulics, hydrology and engineering

 ▶ Understand chemical reactions such as how mortar sets
 ▶ Understand physical principles such as forces, friction and energy
 ▶ Understand weight and mass and how it relates to rigging, wind and structure supports
 ▶ Understand and evaluate the characteristics and hazards of electricity
 ▶ Recognize and understand the interactions of compatible and incompatible substances
 ▶ Apply basic scientific principles and technology to solve problems and complete tasks
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teamwork 
 ▶ Understand the roles and responsibilities of the individual as part of a team and the hierarchy of  
individuals on the jobsite

 ▶ Perform responsibly as a team member and assist other members of the work team
 ▶ Effectively communicate with all members of the group or team to achieve team goals
 ▶ Effectively resolve conflicts with co-workers to maintain a smooth workflow
 ▶ Learn from other team members
 ▶ Assist others who have less experience or have heavy workloads

Following Directions 
 ▶ Receive, interpret, understand and respond to verbal messages and other cues
 ▶ Pick out important information in verbal messages
 ▶ Understand complex instructions
 ▶ Ask questions to clarify unclear directions
 ▶ Act upon the instruction to complete an assignment
 ▶ Comprehend and follow steps used in construction work

planning and scheduling
 ▶ Planning & Scheduling

 ■ Plan for and implement phases of a project
 ■ Identify methods of planning that will save a contractor money, time and materials
 ■ Identify the relationship between available resources and requirements of a project
 ■ Research jobsite information to identify appropriate craft responsibilities
 ■ Coordinate work between trades
 ■ Plan work processes including matching material amounts and types of work to be done
 ■ Create work sequences for tasks and units of work
 ■ Allocate time and resources effectively and coordinate efforts with all affected parties

 ▶ Time Management
 ■ Estimate the time required to perform activities needed to accomplish a specific task
 ■ Develop a timeline for sequencing the activities of a project/job
 ■ Establish specific goals to accomplish work in a timely manner
 ■ Ensure that others receive needed materials in time
 ■ Stay on schedule
 ■ Keep all parties informed of progress and all relevant changes to project timelines

 ▶ Manage Obstacles
 ■ Anticipate obstacles to project completion and develop contingency plans to address them
 ■ Incorporate potential job disruptions into planning time lines
 ■ Adjust plan/schedules to respond to unexpected events and conditions
 ■ Provide a project update to track changes

TiER 3—Academic Competencies

teamwork
Following 
Directions

planning &  
scheduling

problem 
solving & 
Decision 
making

Working 
with 

tools & 
technology

checking  
examining & 
Recording craftsmanship
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problem solving and Decision making
 ▶ Identify the Problem

 ■ Recognize the existence of a problem
 ■ Identify the nature of the problem define critical issues
 ■ Locate, obtain and review information relevant to the problem

 ▶ Generate Alternatives
 ■ Generate a variety of approaches to the problem
 ■ Think creatively to develop new ideas for and answers to work related problems
 ■ Use logic and reasoning to identify the strengths and weaknesses of alternative solutions or approaches to problems

 ▶ Choose and Implement a Solution
 ■ Choose the best solution after contemplating approaches to the problem
 ■ Commit to a solution in a timely manner
 ■ Use strategies, tools, resources and equipment to implement the solution
 ■ Observe and evaluate the outcomes of implementing the solution to assess the need for alternative approaches and to 
identify lessons learned

Working with tools and technology 
 ▶ Select and Use Tools & Technology

 ■ Identify the hand and power tools appropriate to the work site and to the trade
 ■ Select tools, technology, machinery and equipment appropriate for a given job
 ■ Demonstrate appropriate use of tools to complete work functions
 ■ Identify potential hazards related to the use of tools
 ■ Operate hand or power tools and equipment in accordance with established operating procedures and safety standards

 ▶ Keep Current 
 ■ Demonstrate an interest in learning about new and emerging tools and technologies
 ■ Identify sources of information concerning state-of-the-art tools, equipment, materials and technologies

 ▶ Troubleshoot
 ■ Perform routine maintenance on tools, technology and equipment
 ■ Determine causes of operating errors and decide what to do about it
 ■ Troubleshoot maintenance problems in accordance with established procedures

checking, examining and Recording 
 ▶ Examine structures and systems to determine need for repair
 ▶ Diagnose malfunctioning systems, apparatus and material components
 ▶ Develop a checklist to track preventative maintenance
 ▶ Complete and maintain preventative maintenance records
 ▶ Monitor work and record progress of the project
 ▶ Keep track of details to ensure work is performed accurately and completely
 ▶ Keep logs, records and files that are up-to-date and readily accessible

craftsmanship 
 ▶ Physical Aptitude

 ■ Recognize the physical aptitudes necessary to perform critical work functions
 ■ Demonstrate manual dexterity, balance and eye-hand coordination
 ■ Demonstrate sufficient stamina to complete critical work functions (e.g., complete full shift, walking, carrying heavy 
objects for extended periods)
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 ▶ Trade Knowledge
 ■ Read trade magazines and journals, manufacturers' catalogues, industry publications and internet sites to keep current on 
industry trends

 ■ Stay up-to-date technically and apply new knowledge and skills
 ■ Perform quality work meeting or exceeding the standards of the industry
 ■ Exert effort toward task mastery

Building and construction Design 
 ▶ Design

 ■ Recognize basic engineering and architectural principles in structures
 ■ Identify components of building systems needed to complete a construction project
 ■ Understand design techniques, tools and principles involved in the production of precision technical plans, blueprints,  
drawings and models

 ■ Interpret documentation, detailed instructions, drawings or specifications about how devices, parts, equipment  
or structures are to be fabricated, constructed, assembled, modified, maintained or used

 ▶ Blueprints/Drawings/Specifications
 ■ Draw rough and detailed scale plans for foundations, buildings and structures based on preliminary concepts, sketches, 
engineering calculations, specification sheets and other data

 ■ Recognize elements and symbols of blueprints, drawings and specifications
 ■ Interpret dimensions, symbols, types of lines, views and scales
 ■ Visualize three-dimensional forms from two-dimensional drawings
 ■ Locate worksite features included on a construction plan
 ■ Convert scaled blueprint drawing measurements to full dimensions for a given project

 ▶ Site Planning
 ■ Apply surveying methods to problems of leveling, line direction, measurement of angles, measurement of distance  
and transverse computations

 ■ Demonstrate knowledge of zoning, property lines, utilities, building line, setback, building corners and elevation
 ■ Identify the actual location/elevation
 ■ Use lasers/levels/transits to check alignment and elevations
 ■ Identify specific hazards and be aware of them while performing excavation tasks
 ■ Demolish and/or disassemble and remove structures and buildings prior to repair or new construction

material Resources 
 ▶ Identification

 ■ Identify materials necessary to complete tasks in the trade
 ■ Describe the structure and properties of various materials
 ■ Evaluate waste of resources/materials
 ■ Evaluate necessity for additional/alternative resources/materials
 ■ Differentiate between compatible and incompatible substances

TiER 4—industry–Wide Competencies

Building & 
construction 

Design
material 
Resources

operation,  
installation & 

Repair
Regulations & 

Quality assurance health & safety
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 ▶ Selection
 ■ Evaluate and select building materials and assemblies to meet project specifications (e.g., metals, woods, ceramics, 
concrete, rubber, plastics, polymers, composites, etc.)

 ■ Understand criteria used for material selection

 ▶ Use
 ■ Handle, install, position, move and store materials properly
 ■ Demonstrate knowledge of various material finishing techniques
 ■ Identify and perform material testing techniques
 ■ Understand appropriate transport methods of various construction materials
 ■ Use appropriate combinations of building materials and components

operation, installation and Repair 
 ▶ Operation/Installation

 ■ Operate machinery that moves materials, earth and other heavy materials
 ■ Install equipment, machines and/or materials to meet specifications
 ■ Assemble temporary facilities, rigging, formwork, scaffolding
 ■ Install, connect, test and maintain electrical systems
 ■ Select, cut, install, replace and remove all types of glass
 ■ Place and install iron or steel girders
 ■ Recognize appropriate applications for finishing techniques
 ■ Apply finishing techniques

 ▶ Rigging
 ■ Use slings and common rigging hardware
 ■ Perform basic hitch configurations and ensure their proper connections
 ■ Practice basic load-handling safety
 ■ Demonstrate proper use of American National Standards (ANSI) hand signals to communicate with other workers: 

 Ö Identify the correct signal to direct the load
 Ö Use the correct signal to direct the load
 Ö Demonstrate how to work out signal use with the equipment operator
 Ö Identify and occupy vantage points to see and be seen as the signaler

 ▶ Maintenance/Repair
 ■ Repair machines, systems or structures using the needed tools
 ■ Identify, diagnose and/or repair equipment problems
 ■ Maintain and troubleshoot mechanical, electrical and plumbing systems
 ■ Perform preventative maintenance to service existing structures
 ■ Repair and restore existing structures

Regulations and Quality assurance 
 ▶ Regulations

 ■ Be aware of and comply with governmental regulations, local and state building codes, contract provisions 
and construction standards

 ■ Use information given in regulations and codes correctly
 ■ Pass job inspections and comply with regulations at all times
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 ▶ Quality Assurance
 ■ Complete construction projects according to specified standards of quality and performance
 ■ Evaluate efficiency and effectiveness of a project/job
 ■ Ensure work is done well, safely and according to code and customer requirements
 ■ Inspect job sites, equipment, structures or materials to identify the cause of errors or other problems or defects
 ■ Inspect structures and systems for structural quality, general safety and conformance to specifications and codes
 ■ Conduct tests and inspections of products or processes to evaluate quality
 ■ Report on issues that affect quality
 ■ Ensure contractual roles and responsibilities are fulfilled

 ▶ Environmental Impact Mitigation
 ■ Recognize and abate all types of environmental hazards
 ■ Operate, maintain and interpret data from air sampling equipment
 ■ Set up and maintain decontamination systems
 ■ Remove, package, dispose of and document hazardous materials
 ■ Take steps to prevent/control wind or water erosion in land development and construction
 ■ Obtain relevant permits when work will impact wetlands and take steps to minimize negative impact

health and safety 
 ▶ Personal Safety

 ■ Select, inspect and use personal protective equipment such as respiratory protection and fall protection equipment
 ■ Work to create a hazard-free, accident-free environment
 ■ Know effects of and how to deal with temperature extremes and weather conditions
 ■ Work safely in confined spaces or at heights

 ▶ Safety Procedures
 ■ Follow rules and regulations to comply with personal and jobsite safety standards
 ■ Identify workplace/jobsite environmental hazards to promote workplace/jobsite safety
 ■ Understand shop and worksite safety, fire safety, electrical safety and chemical safety
 ■ Follow ladder and scaffold safety procedures
 ■ Demonstrate knowledge of hazardous properties of materials such as radiation, toxicity, flammability, reactivity, 
corrosivity and limits of fire resistance exposure

 ■ Complete accident reports in accordance with required standards; file reports with appropriate personnel
 ■ Use Material Safety Data Sheets (MSDS) information to manage, use and dispose of hazardous materials

TiER 5—industry–Sector Competencies

Residential construction heavy civil construction
 Ö Construction of Specific Home Components
 Ö Specialty Skills
 Ö Business Fundamentals
 Ö Customer Service & Homeowner Relations
 Ö Green Building Practices

 Ö Construction of Heavy Highway/Civil Structures
 Ö Site Preparation
 Ö Heavy Equipment Operators
 Ö Materials & Installation
 Ö Traffic Control
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target occupations
The analysis in the section that follows will be focused on a specific set of occupations within Green Building. These 
were identified by creating a custom industry staffing pattern for this industry cluster in Missouri. This was then sorted 
by each occupation’s impact on the economy and then mapped against the US DOL’s In Demand occupation list for 
Green Building. The Target Occupations (does not include the all occupations in this industry) for this sector are: 

o*nET SoC Code Title
17-1011 Architects, Except Landscape and Naval
17-2051 Civil Engineers
47-2031 Construction Carpenters  

Rough Carpenters
47-2061 Construction Laborers 
11-9021 Construction Managers
49-9021 Heating, Air Conditioning Mechanics and Installers 

Refrigeration Mechanics and Installers
47-2073 Operating Engineers and Other Construction Equipment Operators
47-2152 Pipe Fitters and Steamfitters 

Plumbers
47-2211 Sheet Metal Workers

TIER 6—Occupation-Specific Knowledge Areas

architects, except landscape and naval civil engineers
 Ö Design
 Ö Building and Construction
 Ö Engineering and Technology
 Ö Customer and Personal Service
 Ö Administration and Management
 Ö Public Safety and Security
 Ö English Language
 Ö Sales and Marketing
 Ö Law and Government
 Ö Mathematics

 Ö Engineering and Technology
 Ö Design
 Ö Building and Construction
 Ö Mathematics
 Ö English Language
 Ö Physics
 Ö Transportation
 Ö Administration and Management
 Ö Customer and Personal Service
 Ö Public Safety and Security

construction carpenters Rough carpenters
 Ö Building and Construction
 Ö Mathematics
 Ö Mechanical
 Ö Production and Processing
 Ö Design
 Ö Administration and Management
 Ö Public Safety and Security
 Ö Customer and Personal Service
 Ö Engineering and Technology

 Ö Building and Construction
 Ö Mathematics
 Ö Design
 Ö Administration and Management
 Ö English Language
 Ö Production and Processing
 Ö Education and Training
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TIER 6—Occupation-Specific Knowledge Areas

construction laborers construction managers
 Ö Building and Construction
 Ö Design
 Ö Mathematics
 Ö Mechanical
 Ö Public Safety and Security
 Ö Engineering and Technology
 Ö English Language

 Ö Building and Construction
 Ö Administration and Management
 Ö Customer and Personal Service
 Ö Engineering and Technology
 Ö Design
 Ö English Language
 Ö Public Safety and Security
 Ö Mathematics
 Ö Mechanical
 Ö Personnel and Human Resources

heating/air conditioning  
mechanics & installers Refrigeration mechanics and installers

 Ö Mechanical
 Ö Customer and Personal Service
 Ö Mathematics
 Ö Building and Construction
 Ö Public Safety and Security
 Ö Education and Training
 Ö Engineering and Technology
 Ö Design
 Ö English Language
 Ö Physics

 Ö Mechanical
 Ö Customer and Personal Service
 Ö English Language
 Ö Mathematics
 Ö Computers and Electronics
 Ö Physics
 Ö Engineering and Technology
 Ö Building and Construction
 Ö Administration and Management
 Ö Public Safety and Security

operating engineers and  
other construction equipment operators pipe Fitters and steamfitters

 Ö Building and Construction
 Ö Mechanical
 Ö Public Safety and Security
 Ö English Language
 Ö Education and Training
 Ö Administration and Management
 Ö Customer and Personal Service

 Ö Mechanical
 Ö Building and Construction
 Ö English Language
 Ö Design
 Ö Mathematics
 Ö Administration and Management
 Ö Customer and Personal Service
 Ö Engineering and Technology
 Ö Education and Training

plumbers sheet metal Workers
 Ö Building and Construction
 Ö Mechanical
 Ö Mathematics
 Ö Design
 Ö Customer and Personal Service
 Ö English Language
 Ö Physics
 Ö Administration and Management

 Ö Mechanical
 Ö Building and Construction
 Ö Design
 Ö Mathematics
 Ö Administration and Management
 Ö Engineering and Technology
 Ö Production and Processing
 Ö English Language
 Ö Customer and Personal Service
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TIER 7—Occupation-Specific Technical Competencies

architects, except landscape and naval

tools used in this occupation technology used in this occupation
 Ö Compasses—Dividers
 Ö Drafting kits or sets—Arm drafting machines;  

Track drafting machines
 Ö Photocopiers—Diazo copiers; Engineering copiers
 Ö Power saws—Circular saws; Fretsaws
 Ö Straight edges—Parallel bars

 Ö Computer aided design CAD software—Autodesk 
AutoCAD software; Google SketchUp software; Roof 
Builder Tools software; Virtual reality modeling language 
VRML software

 Ö Document management software—Adobe Systems 
Adobe Acrobat software; CADFind Sketch & Search 
software; FileNet P8 software

 Ö Graphics or photo imaging software—Adobe 
Systems Adobe Illustrator; Adobe Systems Adobe 
Photoshop software; Micro-Press MicroStation 
PowerDraft

 Ö Office suite software—ArchiOffice software;  
Microsoft Office software

 Ö Project management software—Craftsman CD 
Estimator; Microsoft Project; Primavera Systems 
software; Turtle Creek Software Goldenseal (project 
management feature)

civil engineers

tools used in this occupation technology used in this occupation
 Ö Compasses—Dividers
 Ö Distance meters—Electronic distance measuring 

devices; Rhodes arcs
 Ö Levels—Laser levels; Precision levels
 Ö Scales—Drafting scales; Rolling scales
 Ö Theodolites—Total stations

 Ö Analytical or scientific software—HEC-1*; 
Hydraulic modeling software; Trimble Geomatics Office; 
WinTR-55*

 Ö Computer aided design CAD software—Autodesk 
AutoCAD software; Bentley InRoads Site; Eagle Point 
Site Design; Mathsoft Mathcad

 Ö Map creation software—Cartography software; ESRI 
ArcView; Geographic information system GIS software; 
Intergraph MGE

 Ö Project management software—Cost estimating 
software; Microsoft Project; The Gordian Group 
PROGEN Online

 Ö Word processing software—Corel WordPerfect 
software; Microsoft Word

construction carpenters

tools used in this occupation technology used in this occupation
 Ö Levels—Calibrating electronic levels; Infrared laser levels; 

Spirit levels; Visible beam laser levels
 Ö Power routers—Plunge routers; Portable routers; 

Routers; Trim routers
 Ö Power sanders—Belt sanders; Handheld rotary tools; 

Random orbit sanders; Sanders
 Ö Power saws—Band saws; Circular saws; Reciprocating 

saws; Worm-drive saws
 Ö Squares—Combination squares; Framing squares;  

Layout bars

 Ö Accounting software—Intuit QuickBooks; Intuit 
Quicken software; Job costing software

 Ö Office suite software—Microsoft Office software
 Ö Project management software—Bosch Punch 

List; Craftsman CD Estimator; Turtle Creek Software 
Goldenseal Architect; Virtual Boss software

 Ö Web page creation and editing software
 Ö Word processing software—Microsoft Word; Wilhelm 

Publishing Threshold

* Software developed by a government agency and/or distributed as freeware/shareware. 
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TIER 7—Occupation-Specific Technical Competencies

construction carpenters

tools used in this occupation technology used in this occupation
 Ö Levels—Calibrating electronic levels; Infrared laser levels; 

Spirit levels; Visible beam laser levels
 Ö Power routers—Plunge routers; Portable routers; 

Routers; Trim routers
 Ö Power sanders—Belt sanders; Handheld rotary tools; 

Random orbit sanders; Sanders
 Ö Power saws—Band saws; Circular saws; Reciprocating 

saws; Worm-drive saws
 Ö Squares—Combination squares; Framing squares;  

Layout bars

 Ö Accounting software—Intuit QuickBooks; Intuit 
Quicken software; Job costing software

 Ö Office suite software—Microsoft Office software
 Ö Project management software—Bosch Punch 

List; Craftsman CD Estimator; Turtle Creek Software 
Goldenseal Architect; Virtual Boss software

 Ö Web page creation and editing software
 Ö Word processing software—Microsoft Word; Wilhelm 

Publishing Threshold

Rough carpenters

tools used in this occupation technology used in this occupation
 Ö Jacks—Beam-lifting jacks; Screw jacks; Wall-lifting jacks
 Ö Ladders—Extension ladders; Fold-up ladders;  

Non-conducting ladders
 Ö Levels—Self-stopping levels; Spirit levels; Torpedo levels; 

Visible beam laser levels
 Ö Power saws—Circular saws; Reciprocating saws;  

Table saws; Worm-drive saws
 Ö Squares—Combination squares; Framing squares;  

Layout bars

 Ö Computer aided design CAD software—Drawing 
and drafting software

 Ö Office suite software—Microsoft Office software
 Ö Project management software—Bosch Punch List
 Ö Spreadsheet software—Microsoft Excel
 Ö Word processing software—Microsoft Word

construction laborers

tools used in this occupation technology used in this occupation
 Ö Blow torches—Liquid propane torches; Oxygen/

acetylene torches; Torches
 Ö Forklifts—Masonry forklifts; Rough terrain forklifts
 Ö Levels—Carpenters' levels; Laser levels; Spirit levels; 

Water levels
 Ö Manlift or personnel lift—Bosun chairs; Manlifts; 

Swing chairs
 Ö Power drills—Electric drills; Hammer drills
 Ö Power grinders—Bench grinders; Disc grinders; 

Pedestal grinders; Stump cutters
 Ö Power saws—Circular saws; Cutoff saws; Hydraulic 

track-guided wall saws; Walk-behind saws
 Ö Pressure or steam cleaners—Pressure washers;  

Steam jennies; Steaming equipment
 Ö Vacuum cleaners—Ride-on vacuum cleaners; Sidewalk 

sweepers; Suction sweepers
 Ö Water trucks—Jet trucks for cleaning sewer lines;  

Water spraying equipment; Water tank trucks

 Ö Not Applicable 
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TIER 7—Occupation-Specific Technical Competencies

construction managers

tools used in this occupation technology used in this occupation
 Ö Notebook computers—Laptop computers
 Ö Personal computers
 Ö Personal digital assistant PDAs or organizers—

Pocket personal computers PC
 Ö Scanners—Large-format scanners

 Ö Calendar and scheduling software—AEC Software 
FastTrack Schedule; Scheduling software

 Ö Data base user interface and query software—
Database software; Integrated construction management 
software; Microsoft Access

 Ö Document management software—Axios Systems 
assyst; Daily Manager; Site Manager

 Ö Internet browser software—Microsoft  
Internet Explorer

 Ö Presentation software—Microsoft PowerPoint
 Ö Project management software—Microsoft Project; 

Primavera Systems software; UDA Construction 
Office Construction Management; Versa-Calc Jobber 6 
Construction Calculator

heating and air conditioning mechanics and installers

tools used in this occupation technology used in this occupation
 Ö Flow sensors—Turbine flow meters; Venturi meters; 

Water flow meters; Water pressure gauges
 Ö Hammers—Soft face hammers; Tinners hammers
 Ö Pressure indicators—Differential pressure detectors; 

Pneumatic air gauges; Pressure gauges; Refrigerant 
pressure meters

 Ö Thermocouples—Bead type thermocouples; Pipe  
clamp thermocouples

 Ö Voltage or current meters—Alternating current AC 
line splitters; Electrical current meters; Non-contact 
voltage detectors; Voltmeters

 Ö Computer aided design CAD software—HVAC 
tools software

 Ö Customer relationship management CRM 
software—Contact management systems

 Ö Data base user interface and query software—Data 
logging software; Database software

 Ö Industrial control software—Building automation 
software

 Ö Word processing software—Atlas Construction 
Business Forms; Microsoft Word

Refrigeration mechanics and installers

tools used in this occupation technology used in this occupation
 Ö Flowmeters—Air flow hoods; Pilot tubes
 Ö Handheld thermometer—Temperature gauges; 

Thermometers; Water temperature gauges
 Ö Levels—Bubble levels; Laser levels; Precision levels; 

Water levels
 Ö Pipe or tube cutters—Pipe cutters; Tube cutters
 Ö Platform lift—Platform lifts; Staging equipment
 Ö Power drills—Cordless drills; Electric drills;  

Hand drills
 Ö Pressure indicators—Gas pressure gauges; Magnehelic 

gauges; Pressure simulators
 Ö Soldering irons or guns—Soldering guns;  

Soldering irons

 Ö Data base user interface and query software— 
Database software

 Ö Facilities management software—Facility energy 
management software; Johnson Controls Metasys
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TIER 7—Occupation-Specific Technical Competencies

operating engineers and other construction equipment operators

tools used in this occupation technology used in this occupation
 Ö Dump trucks—Belly dumpers; Heavy dump trucks; 

Single axle dump trucks; Tandem axle dump trucks
 Ö Front end loaders—End loaders; Tracked loaders
 Ö Graders—Motor graders; Tilt graders
 Ö Hoists—Silent hoists; Tugger hoists
 Ö Land drilling rigs—Churn drills; Vertical drills
 Ö Power saws—Chain saws; Circular saws;  

Concrete saws
 Ö Scrubbing machines—Mechanical sweepers; 

MultiPurpose vacuum catch basin cleaners; Sweepers
 Ö Skid steer loaders—Skid steer machines; Skiploaders

 Ö Facilities management software—Maintenance 
record software

 Ö Time accounting software—Work record software

pipe Fitters and steamfitters

tools used in this occupation technology used in this occupation
 Ö Levels—Automatic levels; Laser levels; Pocket levels; 

Two-hole pins
 Ö Power grinders—Offset grinders; Pedestal grinders; 

Portable grinders; Stationary grinders
 Ö Screwdrivers—Flat screwdrivers; Impact screwdrivers; 

Phillips head screwdrivers
 Ö Taps or dies—Dies; Drophead dies; Taps
 Ö Welders—Alternating current/direct current AC/DC 

welders; Arc welders; Welding machines

 Ö Analytical or scientific software—AutoPIPE 
software; COADE CAESAR II; Pipepro Pipefitting 
software; Watter Hammer Software Hytran

 Ö Computer aided design CAD software— 
AEC Design Group CADPIPE; Pipe 2D software; 
ViziFlow software

 Ö Project management software—Piping construction 
costs estimation software

 Ö Spreadsheet software—Microsoft Excel;  
PipingOffice software

 Ö Word processing software

plumbers

tools used in this occupation technology used in this occupation
 Ö Drain or pipe cleaning equipment—Drain cleaning 

cables; Hand spinners; Power sink machine drain cleaners; 
Toilet augers

 Ö Pipe or tube cutters—Pipe cutters; Power pipe cutters; 
Ratcheting polyvinyl chloride PVC cutters; Tubing cutters

 Ö Pipe wrenches—End pipe wrenches; Offset pipe 
wrenches; Straight pipe wrenches

 Ö Pressure indicators—Air pressure gauges; Heavy duty 
water pressure gauges; Maximum reading water pressure 
gauges; Water pressure gauges

 Ö Specialty wrenches—Chain wrenches; Spud  
wrenches; Strainer wrenches; Water heater element 
removal wrenches

 Ö Accounting software—Intuit QuickBooks; Intuit 
Quicken software; Job costing software; KRS Enterprises 
Service First!

 Ö Analytical or scientific software—Elite Software 
DPIPE; Elite Software FIRE; Klear Estimator; Quote 
Software QuoteExpress

 Ö Computer aided design CAD software—Autodesk 
Building Systems; Drawing and drafting software; Elite 
Software Sprinkler CAD; Horizon Engineering Sigma 
Plumbing Calculator

 Ö Project management software—Estimating software; 
FastEST FastPipe; FastEST software; Vision InfoSoft 
Plumbing Bid Manager

 Ö Word processing software—Atlas Construction 
Business Forms; Contractor City Contractor Forms Pack; 
Microsoft Word; Wilhelm Publishing Threshold
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TIER 7—Occupation-Specific Technical Competencies

sheet metal Workers

tools used in this occupation technology used in this occupation
 Ö Hammers—Ball peen hammers; Bumping hammers; 

Setting hammers
 Ö Metal cutters—Aviation snips; Hand notchers;  

Power notchers; V-notchers
 Ö Punches or nail sets or drifts—Center punches;  

Hole punches; Prick punches; Rotary punches
 Ö Sequential forming machines—Bar folders; Beading 

machines; Spiral duct machines; Wiring machines
 Ö Shears—Power shears; Ring and circular shears;  

Squaring shears; Unishears
 Ö Workshop presses—Drill presses; Hand brakes;  

Power presses; Rivet presses

 Ö Computer aided design CAD software— 
Autodesk AutoCAD software; Parametric Technology 
Pro/ENGINEER software; UGS NX; XY Soft Sheet 
Cutting Suite

 Ö Computer aided manufacturing CAM software—
Applied Production ProFab; JETCAM Expert; Striker 
Systems SS-Profile; WiCAM PN4000

 Ö Data base user interface and query software—Data 
entry software

 Ö Spreadsheet software

TIER 8—Occupation Specific Requirements

soc code occupation cip code cip title
17-1011 Architects 

Except Landscape  
and Naval

04.0201
04.0401
04.0801
04.9999

Architecture (BArch, BA/BS, MArch, MA/MS, PhD)
Environmental Design/Architecture
Architectural History and Criticism, General
Architecture and Related Services, Other

17-2051 Civil Engineers 14.0801
14.0804
14.0805
14.0899

Civil Engineering, General
Transportation and Highway Engineering
Water Resources Engineering
Civil Engineering, Other

47-2031 Construction Carpenters 46.0201 Carpentry/Carpenter

47-2031 Rough Carpenters 46.0201 Carpentry/Carpenter

47-2061 Construction Laborers 46.9999 Construction Trades, Other

11-9021 Construction Managers 15.1001
52.0101
52.0201
52.0205
52.2001

Construction Engineering Technology/Technician
Business/Commerce, General
Business Administration and Management, General
Operations Management and Supervision
Construction Management

49-9021 Heating, Air Conditioning  
Mechanics and Installers

15.0501

15.0505

47.0201

Heating, Air Conditioning & Refrigeration Technology/
Technician (ACH/ACR/ACHR/HRAC/HVAC/
Solar Energy Technology/Technician
Heating, Air Conditioning, Ventilation & Refrigeration 
Maintenance Technology/Technician

49-9021 Refrigeration Mechanics  
and Installers

15.0501

15.0505
47.0201

Heating, Air Conditioning & Refrigeration Technology/
Technician (ACH/ACR/ACHR/HRAC/HVAC/
Solar Energy Technology/Technician
Heating, Air Conditioning, Ventilation & Refrigeration 
Maintenance Technology/Technician
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TIER 8—Occupation Specific Requirements

soc code occupation cip code cip title
47-2073 Operating Engineers and  

Other Construction  
Equipment Operators

49.0202

49.0206

Construction/Heavy Equipment/Earthmoving  
Equipment Operation
Mobil Crane Operation/Operator

47-2152 Pipe Fitters and Steamfitters 46.0502 Pipefitting/Pipefitter and Sprinkler Fitter

47-2152 Plumbers 46.0502 
46.0503
46.0599

Pipefitting/Pipefitter and Sprinkler Fitter Plumbing 
Technology/Plumber
Plumbing and Related Water Supply Services, Other

47-2211 Sheet Metal Workers 48.0506 Sheet Metal Technology/Sheetworking

TiER 9—Management Competencies
 Ö Manpower Planning
 Ö Delegating
 Ö Managing Work Flow
 Ö Entrepreneurship
 Ö Leadership
 Ö Developing & Monitoring
 Ö Preparing and Managing Budgets
 Ö Team Building
 Ö Developing an Organizational Vision
 Ö Managing Resources

In addition to the above listed trainings, the Leadership in Energy & Environmental Design (LEED) is a world 
wide recognized green building certification system. Developed by the U.S. Green Building Council (USGBC), 
LEED is intended to provide building owners and operators a specific guideline for identifying and implementing 
practical and measurable green building design, construction, operations and maintenance solutions. LEED can be 
applied to commercial as well as residential buildings. 6

The Green Building Certification Institute manages the LEED professional credentialing program. The various 
LEED professional credentials are: 

 ▶ LEED Green Associate
 ▶ LEED AP Building Design and Construction
 ▶ LEED AP Homes
 ▶ LEEP AP Interior Design & Construction
 ▶ LEED AP Operations & Maintenance
 ▶ LEED AP Neighborhood Development 

A LEED Professional Credential is a distinguishing mark for green building professionals in the market place and 
provides employers, policymakers and other stakeholders with assurances of an individual’s level of competence.

6 US Green Building Council—http://www.usgbc.org/
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Green Energy 
In this section the results of the Green Energy Competency Model analysis are discussed. Each tier lists the most 
essential competencies and each competency is further described in terms of behavioral attributes.  

interpersonal skills 
 ▶ Respect the opinions, customs and individual differences of others
 ▶ Interact respectfully with coworkers of different cultures, genders and backgrounds
 ▶ Work cooperatively with others on the job and display a good-natured attitude
 ▶ Resolve conflicts and differences to maintain a smooth workflow

integrity
 ▶ Apply ethical standards of the industry to workplace/jobsite conduct
 ▶ Treat others with honesty, fairness and respect
 ▶ Demonstrate respect for property of customers, employer and coworkers
 ▶ Take responsibility for accomplishing work goals within accepted timeframes
 ▶ Accept responsibility for one's decisions and actions

What is Green Energy? 
New renewable initiatives are expected to drive green energy production and 

purchasing well beyond existing capacity. As population and industry demand 

for megawatts increase, so too will Missouri’s need to create jobs in Wind, Solar, 

Hydro-Electric, Bio-Mass and Bio-fuel energy production

TiER 1 —Personal Effectiveness Competencies

interpersonal 
skills integrity professionalism initiative

Dependability 
& Reliability

Willingness 
to learn
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professionalism 
 ▶ Take pride in one's work and the work of the organization
 ▶ Demonstrate self-control by keeping emotions in check
 ▶ Accept criticism and deal calmly with stressful situations
 ▶ Dress appropriately for the workplace/jobsite
 ▶ Maintain appropriate personal hygiene
 ▶ Refrain from substance abuse

initiative 
 ▶ Pursue work with energy, drive and effort to accomplish tasks
 ▶ Persist at a task or problem despite interruptions, obstacles, or setbacks
 ▶ Work independently and perform effectively even with little or no supervision
 ▶ Demonstrate the ability to change from one task to another
 ▶ Take initiative to seek out new responsibilities
 ▶ Establish and maintain challenging, but realistic work goals

Dependability & Reliability 
 ▶ Arrive at work fit and on time each day
 ▶ Avoid absenteeism
 ▶ Work accurately and quickly under pressure
 ▶ Complete assignments and meet deadlines
 ▶ Comply with rules, policies and procedures such as safety, personal hygiene, personal discipline, substance 
abuse, employee theft and sexual harassment

Willingness to learn 
 ▶ Uses material taught in classroom and on the job training in work situations
 ▶ Treats unexpected circumstances as opportunities to learn and adopt new techniques
 ▶ Desires, shows willingness to learn new assignments, procedures and technologies

Reading
 ▶ Read and understand technical and workplace documents such as contracts, regulations, manuals, reports, 
memos, forms, graphs, charts, tables, calendars, schedules, signs and notices

 ▶ Read and understand operating directions, installation instructions and standard operating procedures
 ▶ Recognize the meaning of specialized words or phrases unique to the industry
 ▶ Apply what is learned from written material to follow instructions and complete tasks
 ▶ Communicate ideas, information and messages which may contain technical material, in a logical manner

TiER 2—Academic Competencies

Reading mathematics

Basic  
computer 
skills

communication: 
Visual & Verbal

engineering & 
technology

critical &  
analytical  
thinking
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mathematics
 ▶ Adds, subtracts, multiplies and divides with whole numbers, fractions, decimals and percents; calculates  
average, ratios, proportions and rates

 ▶ Takes measurement of time, temperature, distance, length, width, height, perimeter etc.
 ▶ Correctly converts from one measurement to another
 ▶ Translates practical problems into useful mathematical expressions and uses appropriate mathematical  
formulas and techniques

 ▶ Solves simple algebraic equations
 ▶ Is able to determine slope, midpoint and distance
 ▶ Calculates perimeters, areas and volumes of basic shapes and solids
 ▶ Reads, tracks and calculates gauge measurements

Basic computer skills
 ▶ Understands and efficiently uses basic computer hardware and software to perform tasks and is familiar with 
fundamental capabilities of computers

 ▶ Enters data into computer with acceptable degree of accuracy
 ▶ Uses word processing programs to create, edit and retrieve files
 ▶ Uses spreadsheet software to enter, manipulate, edit and format text and numerical data
 ▶ Uses electronic mail applications
 ▶ Uses the internet and web based tools to manage basic workplace tasks

communication: listening and speaking
 ▶ Listens carefully to others and correctly interprets information provided by others
 ▶ Speaks clearly, in a logical organized and coherent manner
 ▶ Is able to incorporate information into actions

engineering and technology
 ▶ Applies basic engineering principles and the appropriate technical solution to a problem
 ▶ Applies principles of engineering science and technology, techniques, procedures and equipment to  
the design and production of various goods and services

 ▶ Applies the basics of electricity
 ▶ Identifies and selects the appropriate hand or small electric tools or diagnostic equipment for the work
 ▶ Solves problems where a variety of mechanical, electrical, thermal or fluid faults could be the reason  
for the problem

critical and analytical thinking
 ▶ Identifies inconsistent or missing information
 ▶ Critically reviews, analyzes, synthesizes, compares and interprets information
 ▶ Tests possible hypotheses to ensure the problem is correctly diagnosed and the best solution is found 
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teamwork
 ▶ Accepts membership in team and uses best practices for successful team functioning
 ▶ Works effectively in multi-disciplinary teams
 ▶ Gives and receives feedback constructively
 ▶ Leverages the strengths of others to accomplish a common goal
 ▶ Is open to considering new ways of doing things and the merits of new approaches to work

planning & organizing
 ▶ Prioritizes various competing tasks and performs them quickly and efficiently according to their urgency
 ▶ Finds new ways of organizing work area or planning work to accomplish work more efficiently
 ▶ Estimates resources needed for project completion; allocated time and resources effectively
 ▶ Anticipates obstacles to project completion and develops contingency plans to address them; take  
necessary corrective action when projects go off-track

 ▶ Plans and schedules tasks so that work is completed on time
 ▶ Makes arrangements that fulfill all requirements as efficiently and economically as possible
 ▶ Responds to the schedules of other affected by arrangements; giving them complete, accurate and  
timely information

 ▶ Keeps track of details to ensure work is preformed accurately and completely
 ▶ Takes steps to verify all arrangements, recognizes problems, generates effective alternatives and takes  
corrective actions

 ▶ Effectively coordinates the transition of employees at the beginning and end of each work shift; disseminates 
crucial information in an organized manner to rapidly bring employees up to speed at the start of their shifts

Working with tools & technology
 ▶ Selects and applies appropriate tools or technological solutions to frequently encountered problems
 ▶ Carefully considers which tools or technological solutions are appropriate for a given job and consistently chooses 
the best tool or technological solution for the problem at hand

 ▶ Demonstrates an interest in learning about new and emerging tools and technologies; seeks out opportunities to 
improve knowledge of tools and technologies that may assist in streamlining work and improving productivity

 ▶ Knows how to maintain and troubleshoot tools and technologies
 ▶ Uses basic computer technology to receive work orders, report progress and maintain records

problem solving & Decision making
 ▶ Anticipates or recognizes the existence of a problem
 ▶ Identifies the true nature of the problem by analyzing its component parts
 ▶ Effectively uses both internal and external resources to locate and gather information; examines information 
obtained for relevance and completeness; recognizes important gaps in existing information and takes steps to 
eliminate those gaps; recalls previously learned information that is relevant to the problem; organizes information 
as appropriate to gain a better understanding of the problem

 ▶ Integrates previously learned and externally obtained information to generate a variety of high quality alternative 
approaches to the problem

 ▶ Skillfully uses logic and analysis to identify the strengths and weaknesses, the costs and benefits and the short and 
the long-term consequences of different approaches

TiER 3—Academic Competencies

teamwork
planning & 
organizing

Working with 
tools & 

technology
problem solving & 
Decision making

Following 
Directions
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 ▶ Decisively chooses the best solution after contemplating available approaches to the problem; makes difficult 
decisions even in highly ambiguous or ill-defined situations; quickly chooses an effective solution without 
assistance when appropriate

 ▶ Commits to a solution in a timely manner and develops a realistic approach for implementing the chosen 
solution; observes and evaluates the outcomes of implementing the solution to assess the need for alternative 
approaches and to identify lessons learned

 ▶ Uses scientific rules and methods to solve problems

Following Directions
 ▶ Receives, interprets, understands and responds to verbal messages and other cues
 ▶ Picks out important information in verbal messages
 ▶ Interprets complex instructions and their relevance to the work assignment
 ▶ Asks questions to clarify unclear directions
 ▶ Acts upon the instruction to complete an assignment
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industry concepts & Fundamentals
 ▶ Basic Industry Knowledge and Concepts
 ▶ Contractor Management
 ▶ Data Analysis
 ▶ Electrical System Mountainous—Plant, Distribution, Transmission
 ▶ Engineering Concepts—Electrical, Mechanical, Biological, Chemical, Civil Or Nuclear
 ▶ Fleet Servicing Management
 ▶ Gis Skills
 ▶ Heat Transfer Systems
 ▶ Insulation Application
 ▶ Mechanical Maintenance
 ▶ Operational Procedures—Developing/Applying
 ▶ Operations
 ▶ Pipe Fitting
 ▶ Power Generation Technology
 ▶ Process Controls
 ▶ Procurement
 ▶ Pure Science Concepts—Chemistry, Agriculture and Physics
 ▶ Quality Control
 ▶ Rotating Machinery Maintenance
 ▶ Scada Skills
 ▶ Scada Systems—Supervisory Control and Data Acquisition
 ▶ Steam Fitting
 ▶ Vehicle Management
 ▶ Water Chemistry 
 ▶ Welding

Business & Financial management
 ▶ Basic Business Knowledge
 ▶ Continuous Improvement
 ▶ Contract/Mou Agreements
 ▶ Contractor Relations
 ▶ Efficiency and Economics
 ▶ Financial Analysis—Business Modeling and Finance
 ▶ Management—Project Management, Construction Management, Marketing Management
 ▶ Materials Procurement
 ▶ Networking
 ▶ Planning & Scheduling
 ▶ Procurement Skills
 ▶ Purchasing/Buyers
 ▶ Real Estate Acquisition
 ▶ Resource Accounting
 ▶ Row—Vegetation Management, Acquisition Management, Leasement Information
 ▶ Shareholder Awareness—Cost and Trim Savings

TiER 4—industry–Wide Competencies

industry 
concepts & 
Fundamentals

Business & 
Financial 
management

Regulatory  
compliance

operations & 
maintenance

safety &  
security
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Regulatory compliance
 ▶ FEMA, SEMA
 ▶ Basic of Regulations and Regulatory Agencies that Oversee Electric Industry
 ▶ Industry Codes and Standards
 ▶ Laws and Regulations
 ▶ State and Federal Statutes
 ▶ Technical Specifications Development

operations & maintenance
 ▶ Day to Day Operations
 ▶ Electrical Systems Maintenance
 ▶ General Maintenance Skills
 ▶ Testing and Start up 
 ▶ Troubleshooting

safety & security
 ▶ Conservation 
 ▶ Environmental Safety
 ▶ Facility and Cyber Security
 ▶ General Energy Administration
 ▶ Industrial Safety
 ▶ Safety Awareness
 ▶ Safety Compliance
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target occupations
The analysis in the section that follows will be focused on the Target Occupations (does not include the all occupations 
in this industry) within Green Energy that were identified by creating a custom industry staffing pattern for this industry 
cluster in Missouri. This was then sorted by each occupation’s impact on the economy and then mapped against the US 
DOL’s In Demand occupation list for Green Energy. The Target Occupations for this sector are: 

o*nET SoC Code Title
19-2031 Chemists
49-9051 Electrical Power-Line Installers and Repairers
13-1199 Energy Auditors
11-9041 Engineering Managers and Biofuels/Biodiesel Technology &  

Product Development 
19-2042 Geoscientists, Except Hydrologists and Geographers
49-9041 Industrial Machinery Mechanics
11-3051 Industrial, Biomass, Geothermal and Hydroelectric Production Managers 

Including Methane/Landfill Gas Collection System Operators
17-2141 Mechanical, Automotive and Fuel Cell Engineers

TiER 5—industry–Sector Competencies

Renewable energy  
Generation energy efficiency energy trading

energy and carbon 
capture and storage

 Ö Principles of energy 
generation and usage 
from natural resources 
such as solar, wind, 
geothermal and 
biomass

 Ö Green technological 
practices for traditional 
energy generation, 
non-renewable sources 
of energy such as oil, 
gas, coal and nuclear

 Ö Renewable energy 
technologies

 Ö Strategies and 
technologies to reduce 
energy consumption 
and costs

 Ö Buying and selling the 
energy commodity and 
carbon credits

 Ö Knowledge of 
intercepting the release 
of energy and carbon 
into the atmosphere 
and redirecting it into 
geological storage 
locations 

 Ö Power plant 
technologies using the 
integrated gasification 
combined cycle 
(IGCC) technique
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TIER 6—Occupation-Specific Knowledge Areas

chemists electrical power-line installers & Repairers
 Ö Chemistry
 Ö Mathematics
 Ö Computers and Electronics
 Ö English Language
 Ö Productions and Processing
 Ö Customer and Personal Service
 Ö Clerical
 Ö Engineering and Technology

 Ö Customer and Personal Service
 Ö Mechanical
 Ö Building and Construction
 Ö Public Safety and Security
 Ö Education and Training
 Ö Transportation

energy auditors
engineering managers and Biofuels/Biodiesel 
technology & product Development

 Ö Building and Construction
 Ö Customer and Personal Service
 Ö English Language
 Ö Mathematics
 Ö Mechanical
 Ö Sales and Marketing
 Ö Clerical 
 Ö Physics
 Ö Design
 Ö Computer and Electronics

 Ö Engineering and Technology
 Ö Design
 Ö English Language
 Ö Mathematics
 Ö Computers and Electronics
 Ö Administration and Management
 Ö Physics
 Ö Customer and Personal Service
 Ö Production and Processing
 Ö Personnel and Human Resources

Geoscientists, except hydrologists & Geographers industrial machinery mechanics
 Ö Engineering and Technology
 Ö Geography
 Ö Computer and Electronics
 Ö Mathematics
 Ö English Language
 Ö Physics
 Ö Chemistry
 Ö Customer and Personal Service
 Ö Law and Government

 Ö Mechanical
 Ö Mathematics
 Ö Engineering and Technology
 Ö Design
 Ö English Language
 Ö Production and Processing
 Ö Building and Construction

industrial, Biomass, Geothermal and hydro-
electric production managers including meth-
ane/landfill Gas collection system operators mechanical, automotive & Fuel cell engineers 

 Ö Production and Processing
 Ö Mechanical
 Ö Mathematics
 Ö Administration and Management
 Ö Education and Training
 Ö Customer and Personal Service
 Ö Design

 Ö Engineering and Technology
 Ö Design
 Ö Mechanical
 Ö Mathematics
 Ö Physics
 Ö Production and Processing
 Ö Computer and Electronics
 Ö English Language
 Ö Customer and Personal Service
 Ö Administration and Management
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TIER 7—Occupation-Specific Technical Competencies

chemists

tools used in this occupation technology used in this occupation
 Ö Benchtop centrifuges — Chemical centrifuges; High-

speed centrifuges; Tabletop centrifuges
 Ö Hematology or chemistry mixers — Automatic 

peptide synthesizers; Mini synthesizers
 Ö Lasers — Diode lasers; Dye lasers; Nitrogen lasers; 

Picosecond lasers
 Ö Spectrometers — Luminescence spectrometers; 

Ultraviolet-visible spectrometers
 Ö X ray diffraction equipment — Single crystal x ray 

diffractometers

 Ö Analytical or scientific software — Agilent 
ChemStation; Laboratory information management 
system LIMS software; Waters Empower 
Chromatography Data Software; Wavefunction Spartan

 Ö Computer aided design CAD software — 
ChemInnovation Software Chem 4-D; ChemSW 
Molecular Modeling Pro; Hypercube HyperChem

 Ö Data base user interface and query software — 
ChemSW Buffer Maker; Microsoft Access; Molsearch 
Pro; Structured query language SQL

 Ö Graphics or photo imaging software — Digital 
imaging software; Graphics software; MolDraw *

 Ö Inventory management software — ChemSW 
Chemical Inventory System CIS; ItemTracker software; 
UBI Biotracker

* Software developed by a government agency and/or distributed as a freeware or shareware. 

electrical power-line installers and Repairers

tools used in this occupation technology used in this occupation
 Ö Conduit benders — Cable benders; Hand benders; 

Hydraulic benders; Power benders
 Ö Power drills — Electric drills; Gas drills; Hammer drills; 

Hydraulic drills
 Ö Saws — Buck saws; Hacksaws; Hand saws; Keyhole saws
 Ö Voltage or current meters — Current leakage meters; 

Digital recording amp meters; Digital voltmeters DVM; 
Insulator testers

 Ö Wire or cable cutters — Cable cutters; Hydraulic 
cutters; Insulated cable cutters; Ratchet cutters

 Ö Electronic mail software — Email software
 Ö Inventory management software
 Ö Office suite software — Microsoft Office software
 Ö Spreadsheet software
 Ö Word processing software

energy auditors

tools used in this occupation technology used in this occupation
 Ö Air velocity and temperature monitors —  

Air current testers; Draft gauges
 Ö Flow sensors — Water flow meters
 Ö Leak testing equipment — Blower doors; Smoke 

generators; Smoke pens
 Ö Manometers
 Ö Multi gas monitors — Combustible gas monitors;  

Flue gas analyzers

 Ö Analytical or scientific software — Architectural 
Energy Corporation ENFORMA Building Diagnostics; 
Autodesk ECOTECT; Psychrometric chart software;  
The Weatherization Assistant *

 Ö Data base user interface and query software — 
Abraxas Energy Consulting Metrix; dBase;  
Microsoft Access

 Ö Graphics or photo imaging software — Adobe 
Systems Adobe Photoshop software

 Ö Internet browser software — Microsoft Internet 
Explorer; Web browser software

 Ö Word processing software — Microsoft Word
* Software developed by a government agency and/or distributed as a freeware or shareware. 
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TIER 7—Occupation-Specific Technical Competencies

engineering managers and Biofuels/Biodiesel technology & product Development

tools used in this occupation technology used in this occupation
 Ö Desktop computers
 Ö Graphics tablets — Drawing tablets
 Ö Notebook computers
 Ö Personal digital assistant PDAs or organizers — 

Personal digital assistants PDA
 Ö Tablet computers

 Ö Analytical or scientific software — HEC RAS *; 
HEC-1 *; SPSS software; Water surface pressure gradient 
WSPG software

 Ö Computer aided design CAD software — Autodesk 
AutoCAD software; Hewlett-Packard HP SolidDesigner; 
Pro-E CAD software; SolidWorks CAD software

 Ö Enterprise resource planning ERP software — 
Made2Manage software; Microsoft Dynamics NAV

 Ö Project management software — Autodesk Buzzsaw; 
Microsoft Project; Primavera Systems software; The 
Gordian Group PROGEN Online

 Ö Word processing software — Microsoft Word
* Software developed by a government agency and/or distributed as a freeware or shareware. 

Geoscientists, except hydrologists and Geographers

tools used in this occupation technology used in this occupation
 Ö Electromagnetic geophysical instruments — 

Alternating field demagnitizers; Degaussing wands; 
Impulse magnetizers; Thermal specimen demagnitizers

 Ö Geological compasses — Geological stratum 
compasses; Pocket transits; Sun compasses; Global 
Positioning Systems (GPS)

 Ö Paramagnetic susceptibility analyzers —  
Magnetic susceptibility measurement systems;  
Magnetic susceptibility/anisotropy systems; Magnetic 
susceptibility/temperature systems; Pocket magnetic 
susceptibility meters

 Ö Soil core sampling apparatus — Automated core 
analysis systems; Sediment piston corers; Soil augers;  
Tube samplers

 Ö Sonars — Echosounders; Multibeam echosounders; 
Side-scan sonar equipment; Towed sonars

 Ö Analytical or scientific software — EarthWorks 
Downhole Explorer; Laboratory information management 
system LIMS software; SAS software; Waterloo 
Hydrogeologic FlowPath II

 Ö Computer aided design CAD software — Autodesk 
AutoCAD software; Evolution Computing EasyCAD; 
Trimble Terramodel; Upperspace DesignCAD

 Ö Data base user interface and query software — 
eNotebook software; MJ Systems Logsleuth; Oracle 
software; RockWare Stratbugs

 Ö Graphics or photo imaging software — Adobe 
Systems Adobe Photoshop software; Golden Software 
Surfer (graphics or photo imaging feature); IGnet software

 Ö Map creation software — ER Mapper software; 
ESRI ArcView; Leica Geosystems ERDAS IMAGINE; 
SACLANTCEN *

* Software developed by a government agency and/or distributed as a freeware or shareware. 

industrial machinery mechanic

tools used in this occupation technology used in this occupation
 Ö Hoists — Chain falls; Chain hoists
 Ö Lathes — Engine lathes; Turning lathes
 Ö Power grinders — Cylindrical grinders; Grinding 

wheels; Precision grinders
 Ö Welders — Arc welders; Electric welding equipment; 

Spot welders
 Ö Workshop presses — Drill presses; Hydraulic squeezers; 

Punch presses

 Ö Computer aided design CAD software
 Ö Computer aided manufacturing CAM software — 

Extranet Machine Tools Suite
 Ö Data base user interface and query software — 

Maintenance planning and control software
 Ö Industrial control software — BIT Corp ProMACS 

PLC; KEYENCE PLC Ladder Logic
 Ö Word processing software — Microsoft Word

* Software developed by a government agency and/or distributed as a freeware or shareware. 
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TIER 7—Occupation-Specific Technical Competencies
industrial, Biomass, Geothermal and hydroelectric production managers  

including methane/landfill Gas collection system operators

tools used in this occupation technology used in this occupation
 Ö Calipers — Vernier calipers
 Ö Forklifts
 Ö Gauges or inspection fixtures — Taper gauges
 Ö Squares
 Ö Tape measures

 Ö Facilities management software — ABB Optimize 
software; Plant management software

 Ö Human resources software — Clockware software; 
Computer integrated manufacturing CIM time manager 
software; Employee performance management software

 Ö Industrial control software — Citect IIM; Marel 
production system MPS software; Statistical process 
control software; Wonderware DT Analyst Plant 
Productivity Improvement Software

 Ö Inventory management software — Computer 
integrated manufacturing CIM warehouse shipping 
manager software; SAP inventory software

 Ö Project management software — Exact Software 
JobBOSS; Scadex timecard20

mechanical, automotive and Fuel cell engineers

tools used in this occupation technology used in this occupation
 Ö Cold forming presses — Fused deposition modeling 

machines; Rapid thermal processing systems
 Ö Flowmeters — Digital particle image velocimeters; 

Laser Doppler anemometers; Laser Doppler velocimeters 
LDV; Pitot tubes

 Ö Interferometers — Interferometric microscopes; 
Spectrum analyzers

 Ö Machine mounts or vibration isolators — Vibration 
control systems; Vibration isolators

 Ö Semiconductor process systems — Spin-coaters; 
Wafer bonding systems; Wafer dicing saws; Wire bonders

 Ö Analytical or scientific software — ANSYS software; 
Sigmetrix CETOL 6 Sigma; Statistical energy analysis 
SEA software; The Mathworks MATLAB

 Ö Computer aided design CAD software —  
Autodesk AutoCAD software; SolidWorks CAD 
software; UGS I-DEAS; Zeemax software

 Ö Development environment software — Ladder 
Logic; Microsoft Visual Basic; National Instruments 
LabVIEW; Rockwell Software

 Ö Industrial control software — Computer 
numerical control CNC software; Human machine 
interface HMI software

 Ö Object or component oriented development 
software — C++; G-code
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TIER 8—Occupation Specific Requirements

soc code occupation cip code cip title
19-2031 Chemists 40.0501

40.0502
40.0503
40.0504
40.0506
40.0507
40.0508
40.0599

Chemistry, General
Analytical Chemistry
Inorganic Chemistry
Organic Chemistry
Physical and Theoretical Chemistry
Polymer Chemistry
Chemical Physics
Chemistry, Other

49-9051 Electrical Power-Line 
Installers and Repairers

46.0301

46.0303
46.0399

Electrical & Power Transmission  
Installation/Installer, General
Lineworker
Electrical and Power Transmission Installers, Other

13-1199 Energy Auditors 52.0303 Auditing

11-9041 Engineering Managers 
and Biofuels/Biodiesel 
Technology & Product 
Development 
(continued on next page)

03.0104
04.0301
04.0401
04.0501
04.0601
14.0101
14.0201
14.0301
14.0401
14.0501
14.0601
14.0701
14.0801
14.0802
14.0803
14.0804
14.0805
14.0899
14.0901
14.0902
14.0903
14.0999
14.1001
14.1101
14.1201
14.1301
14.1401
14.1801
14.1901
14.2001
14.2101
14.2201

Environmental Science
City/Urban, Community and Regional Planning
Environmental Design/Architecture
Interior Architecture
Landscape Architecture (BS, BSLA, BLA, MSLA, MLA, PhD)
Engineering, General
Aerospace, Aeronautical and Astronautical Engineering
Agricultural/Biological Engineering and Bioengineering
Architectural Engineering
Biomedical/Medical Engineering
Ceramic Sciences and Engineering
Chemical Engineering
Civil Engineering, General
Geotechnical Engineering
Structural Engineering
Transportation and Highway Engineering
Water Resources Engineering
Civil Engineering, Other
Computer Engineering, General
Computer Hardware Engineering
Computer Software Engineering
Computer Engineering, Other
Electrical, Electronics and Communications Engineering
Engineering Mechanics
Engineering Physics
Engineering Science
Environmental/Environmental Health Engineering
Materials Engineering
Mechanical Engineering
Metallurgical Engineering
Mining and Mineral Engineering
Naval Architecture and Marine Engineering
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TiER 9—Management Competencies
 Ö •	 Manpower	Planning
 Ö •	 Delegating
 Ö •	 Managing	Work	Flow
 Ö •	 Entrepreneurship
 Ö •	 Leadership
 Ö •	 Developing	&	Monitoring
 Ö •	 Preparing	and	Managing	Budgets
 Ö •	 Team	Building
 Ö •	 Developing	an	Organizational	Vision
 Ö •	 Managing	Resources

TIER 8—Occupation Specific Requirements

soc code occupation cip code cip title
11-9041 Engineering Managers 

and Biofuels/Biodiesel 
Technology & Product 
Development 
(continued from previous page)

14.2301
14.2401
14.2501
14.2701
14.2801
14.3101
14.3201
14.3301
14.3401
14.3501
14.3601
14.3801
14.3901
14.9999
26.1201

Nuclear Engineering
Ocean Engineering
Petroleum Engineering
Systems Engineering
Textile Sciences and Engineering
Materials Science
Polymer/Plastics Engineering
Construction Engineering
Forest Engineering
Industrial Engineering
Manufacturing Engineering
Surveying Engineering
Geological/Geophysical Engineering
Engineering, Other
Biotechnology

19-2042 Geoscientists, Except 
Hydrologists and 
Geographers

40.0601
40.0602
40.0603
40.0604
40.0606
40.0607
40.0699

Geology/Earth Science, General
Geochemistry
Geophysics and Seismology
Paleontology
Geochemistry and Petrology
Oceanography, Chemical and Physical
Geological and Earth Sciences/Geosciences, Other

49-9041 Industrial Machinery 
Mechanics

47.0303
47.0399

Industrial Mechanics and Maintenance Technology
Heavy/Industrial Equipment Maintenance  
Technologies, Other

11-3051 Industrial, Biomass, 
Geothermal and 
Hydroelectric Production 
Managers Including 
Methane/Landfill Gas 
Collection System Operators

52.0101
52.0201
52.0205

Business/Commerce, General
Business Administration and Management, General
Operations Management and Supervision

17-2141 Mechanical, Automotive and 
Fuel Cell Engineers

14.1901 Mechanical Engineering
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Green Farming
In this section the results of the Green Farming Competency Model analysis are discussed. Each tier lists the most 
essential competencies and each competency is further described in terms of behavioral attributes.

integrity
 ▶ Apply ethical standards of the industry to workplace/jobsite conduct
 ▶ Treat others with honesty, fairness and respect
 ▶ Demonstrate respect for property of customers, employer and coworkers
 ▶ Take responsibility for accomplishing work goals within accepted timeframes
 ▶ Accept responsibility for one's decisions and actions

professionalism 
 ▶ Take pride in one's work and the work of the organization
 ▶ Demonstrate self-control by keeping emotions in check
 ▶ Accept criticism and deal calmly with stressful situations
 ▶ Dress appropriately for the workplace/jobsite
 ▶ Maintain appropriate personal hygiene
 ▶ Refrain from substance abuse

What is Green Farming? 
The production of bio-fuel inputs will help to reduce our reliance on fossil fuels in 
the future. More efficient cellulosic bio-fuel crop sources will expand the available 
production acreage in Missouri and fuel new farming jobs. In addition, the number 
of organic farms is on the rise in Missouri. Smaller lots can support niche organic 
heirloom crops and also add to production acreage in the state resulting in new 
income to Missourians. Green forestry certification is another opportunity to 
brand the state as green friendly and can be included in the LEED approved wood 
products supply chain.

TiER 1 —Personal Effectiveness Competencies

integrity professionalism initiative
Dependability & 
Reliability

Willingness 
to learn



49

GReen FaRminG
GReen 
FaRminG

initiative 
 ▶ Pursue work with energy, drive and effort to accomplish tasks
 ▶ Persist at a task or problem despite interruptions, obstacles, or setbacks
 ▶ Work independently and perform effectively even with little or no supervision
 ▶ Demonstrate the ability to change from one task to another
 ▶ Take initiative to seek out new responsibilities
 ▶ Establish and maintain challenging, but realistic work goals

Dependability & Reliability 
 ▶ Arrive at work fit and on time each day
 ▶ Avoid absenteeism
 ▶ Work accurately and quickly under pressure
 ▶ Complete assignments and meet deadlines
 ▶ Comply with rules, policies and procedures such as safety, personal hygiene, personal discipline, substance 
abuse, employee theft and sexual harassment

Willingness to learn 
 ▶ Uses material taught in classroom and on the job training in work situations
 ▶ Treats unexpected circumstances as opportunities to learn and adopt new techniques
 ▶ Desires, shows willingness to learn new assignments, procedures and technologies

Reading
 ▶ Read and understand technical and workplace documents such as contracts, regulations, manuals, reports, 
memos, forms, graphs, charts, tables, calendars, schedules, signs and notices

 ▶ Read and understand operating directions, installation instructions and standard operating procedures
 ▶ Recognize the meaning of specialized words or phrases unique to the industry
 ▶ Apply what is learned from written material to follow instructions and complete tasks
 ▶ Communicate ideas, information and messages which may contain technical material, in a logical manner

mathematics
 ▶ Adds, subtracts, multiplies and divides with whole numbers, fractions, decimals and percents; calculates average, 
ratios, proportions and rates

 ▶ Takes measurement of time, temperature, distance, length, width, height , perimeter etc.
 ▶ Correctly converts from one measurement to another
 ▶ Translates practical problems into useful mathematical expressions and uses appropriate mathematical formulas 
and techniques

 ▶ Solves simple algebraic equations
 ▶ Is able to determine slope, midpoint and distance
 ▶ Calculates perimeters, areas and volumes of basic shapes and solids
 ▶ Reads, tracks and calculates gauge measurements

TiER 2—Academic Competencies

Reading mathematics Basic computer skills
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Basic computer skills
 ▶ Understands and efficiently uses basic computer hardware and software to perform tasks and is familiar with 
fundamental capabilities of computers

 ▶ Enters data into computer with acceptable degree of accuracy
 ▶ Uses word processing programs to create, edit and retrieve files
 ▶ Uses spreadsheet software to enter, manipulate, edit and format text and numerical data
 ▶ Uses electronic mail applications
 ▶ Uses the internet and web based tools to manage basic workplace tasks

teamwork
 ▶ Accepts membership in team and uses best practices for successful team functioning
 ▶ Works effectively in multi-disciplinary teams
 ▶ Gives and receives feedback constructively
 ▶ Leverages the strengths of others to accomplish a common goal
 ▶ Is open to considering new ways of doing things and the merits of new approaches to work

planning & organizing
 ▶ Prioritizes various competing tasks and performs them quickly and efficiently according to their urgency
 ▶ Finds new ways of organizing work area or planning work to accomplish work more efficiently
 ▶ Estimates resources needed for project completion; allocated time and resources effectively
 ▶ Anticipates obstacles to project completion and develops contingency plans to address them; take necessary 
corrective action when projects go off-track

 ▶ Plans and schedules tasks so that work is completed on time
 ▶ Makes arrangements that fulfill all requirements as efficiently and economically as possible

Working with tools & technology
 ▶ Selects and applies appropriate tools or technological solutions to frequently encountered problems
 ▶ Demonstrates an interest in learning about new and emerging tools and technologies; seeks out  
opportunities to improve knowledge of tools and technologies that may assist in streamlining work and 
improving productivity

problem solving & Decision making
 ▶ Anticipates or recognizes the existence of a problem
 ▶ Identifies the true nature of the problem by analyzing its component parts
 ▶ Effectively uses both internal and external resources to locate and gather information; examines information 
obtained for relevance and completeness; recognizes important gaps in existing information and takes steps 
to eliminate those gaps; recalls previously learned information that is relevant to the problem; organizes 
information as appropriate to gain a better understanding of the problem

 ▶ Integrates previously learned and externally obtained information to generate a variety of high quality 
alternative approaches to the problem

 ▶ Skillfully uses logic and analysis to identify the strengths and weaknesses, the costs and benefits and the short 
and the long-term consequences of different approaches

TiER 3—Academic Competencies

teamwork
planning &  
organizing

Working with tools  
& technology

problem solving & 
Decision making
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 ▶ Decisively chooses the best solution after contemplating available approaches to the problem; makes difficult 
decisions even in highly ambiguous or ill-defined situations; quickly chooses an effective solution without 
assistance when appropriate

 ▶ Commits to a solution in a timely manner and develops a realistic approach for implementing the chosen 
solution; observes and evaluates the outcomes of implementing the solution to assess the need for alternative 
approaches and to identify lessons learned

 ▶ Uses scientific rules and methods to solve problems

Fundamentals of agriculture
 ▶ Crop Production activities such as tilling, planting, fertilizing, cultivating, spraying and harvesting
 ▶ Soil and Weather Conditions
 ▶ Farm Equipment Operation and Maintenance

sustainability practices
 ▶ Land Management practices that include developing, maintaining and protecting cultivatable land and forest.
 ▶ Biodiversity  
 ▶ Soil Management, Conservation and Preservation practices
 ▶ Other Natural Resource Management and Conservation
 ▶ Pest Management and Control

Regulations and compliances
 ▶ Compliances with regulations and laws governing health, quality and safety
 ▶ Environmental and Federal Law related to resource usage

TiER 4—industry–Wide Competencies

Fundamentals of agriculture sustainability practices Regulations and compliances

TiER 5—industry–Sector Competencies

organic Farming Farmland preservation / protection
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target occupations
The analysis in the section that follows will be focused on the Target Occupations (does not include the all occupations 
in this industry) within Green Farming that were identified by creating a custom industry staffing pattern for this 
industry cluster in Missouri. This was then sorted by each occupation’s impact on the economy and then mapped 
against the US DOL’s In Demand occupation list for Green Farming. The Target Occupations for this sector are:

o*nET SoC Code Title
45-2011 Agricultural Inspectors
11-9012 Farmers and Ranchers
45-4011 Forest and Conservation Workers
19-4099 Precision Agriculture Technicians
19-1031 Soil and Water Conservationists

TIER 6—Occupation-Specific Knowledge Areas

agricultural inspectors Farmers and Ranchers
 Ö Law and Government
 Ö English Language
 Ö Public Safety and Security
 Ö Education and Training
 Ö Biology
 Ö Mathematics

 Ö Food Production
 Ö Mechanical
 Ö Administration and Management
 Ö Economics and Accounting
 Ö Production and Processing
 Ö Biology
 Ö Law and Government

Forest and conservation Workers precision agriculture technicians
 Ö Mathematics
 Ö Geography
 Ö Biology
 Ö Administration and Management
 Ö Customer and Personal Service
 Ö English Language
 Ö Law and Government
 Ö Personnel and Human Resources
 Ö Computers and Electronics

 Ö Computer and Electronics
 Ö Customer and Personal Service
 Ö Mathematics
 Ö English Language
 Ö Biology
 Ö Food Production
 Ö Geography
 Ö Clerical
 Ö Engineering and Technology

soil and Water conservationists
 Ö Biology
 Ö Design
 Ö Engineering and Technology
 Ö English Language
 Ö Geography

 Ö Mathematics
 Ö Education and Training
 Ö Administration and Management
 Ö Customer and Personal Service
 Ö Computers and Electronics
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TIER 7—Occupation-Specific Technical Competencies

agricultural inspectors

tools used in this occupation technology used in this occupation
 Ö Caliberation weights or weight sets — Block weights; 

Counterpoise weights; Sealed baskets; Test weight kits
 Ö Grading machines for seed or grain or dried 

leguminous vegetables — Barley pearlers; Dockage 
testers; Rice sizers

 Ö Mechanical balances — Beam scales; Equal-arm scales
 Ö Sample holders — Bean sack triers; Diverter samplers; 

Tapered bag triers; Truck probes
 Ö Sorting machines for seed or grain or dried 

leguminous vegetables — Agricultural dividers; Blust 
drum samplers; Boerner dividers; Rotary dividers

 Ö Data base user interface and query software — 
Microsoft Access

 Ö Graphics or photo imaging software — Image 
processing software

 Ö Presentation software — Microsoft PowerPoint
 Ö Spreadsheet software — Microsoft Excel
 Ö Word processing software — Microsoft Word

Farmers and Ranchers

tools used in this occupation technology used in this occupation
 Ö Not Applicable  Ö Not Applicable 

Forest and conservation Workers

tools used in this occupation technology used in this occupation
 Ö Dibblers
 Ö Forestry saws — Epicormic knives; Pruning saws
 Ö Mowers — Brush hogs
 Ö Planters — Planting drills
 Ö Screwdrivers — Phillips head screwdrivers; Straight 

screwdrivers
 Ö Sprayers — Backpack sprayers; Herbicide sprayers
 Ö Weeders — Weed eaters

 Ö Map creation software — ESRI ArcGIS software; 
Geographic information system GIS software; Leica 
Geosystems ERDAS IMAGINE

 Ö Spreadsheet software — Microsoft Excel
 Ö Word processing software — Microsoft Word

precision agriculture technicians

tools used in this occupation technology used in this occupation
 Ö Complex controlling devices — Automatic land 

leveling systems; Autosteering systems; Lightbar guidance 
systems

 Ö Fertilizer spreaders or distributors — Fertilizer 
spreading equipment

 Ö Seed drills
 Ö Seeder attachment — Air clutches
 Ö Sprayers — Automatic boom control systems; Sprayer 

application equipment; Variable rate applicators

 Ö Analytical or scientific software — AGCO GTA 
Software Suite; Farm Works Site Pro; MapShots EASi 
Suite; SST Development Group SSToolbox

 Ö Data base user interface and query software — 
Ag Leader Technology SMS Advanced; John Deere 
Apex Farm Management; Microsoft Access; Novariant 
AutoFarm AF Viewer

 Ö Map creation software — ESRI ArcView; GeoAgro 
GIS; Trimble AgGPS EZ-Map; Trimble AgGPS 
MultiPlane

 Ö Presentation software — Microsoft PowerPoint
 Ö Word processing software — Microsoft Word
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TIER 8—Occupation Specific Requirements

soc code occupation cip code cip title
45-2011 Agricultural Inspectors 01.0401 Agricultural and Food Products Processing

11-9012 Farmers and Ranchers 01.0101
01.0102
01.0104
01.0301
01.0302
01.0303
01.0304
01.0306
01.0399
01.0603
01.0604
01.0606
01.0901
01.0902
01.0904
01.0905
01.0906
01.0907
01.1101
01.1102
01.1103
01.1105
01.1106

Agricultural Business and Management, General
Agribusiness/Agricultural Business Operations
Farm/Farm and Ranch Management
Agricultural Production Operations, General
Animal/Livestock Husbandry and Production
Aquaculture
Crop Production
Dairy Husbandry and Production
Agricultural Production Operations, Other
Ornamental Horticulture
Greenhouse Operations and Management
Plant Nursery Operations and Management
Animal Sciences, General
Agricultural Animal Breeding
Animal Nutrition
Dairy Science
Livestock Management
Poultry Science
Plant Sciences, General
Agronomy and Crop Science
Horticultural Science
Plant Protection and Integrated Pest Management
Range Science and Management

45-4011 Forest and Conservation 
Workers
(continued on next page)

03.0101
03.0299
03.0501
03.0502

Natural Resources/Conservation, General
Natural Resources Management and Policy, Other
Forestry, General
Forest Sciences and Biology

TIER 7—Occupation-Specific Technical Competencies

soil and Water conservationists

tools used in this occupation technology used in this occupation
 Ö Laser measuring systems — Laser distance 

measurement systems
 Ö Levels — Dumpy levels
 Ö Soil core sampling apparatus — Dutch augers
 Ö Theodolites — Total stations
 Ö Water samplers — Water sampling devices

 Ö Analytical or scientific software — Clover 
Technology GALENA; CropSyst Suite *; Water Soil 
and Hydro-Environmental Decision Support System 
WATERSHEDSS *; WinEPIC *

 Ö Data base user interface and query software — 
CroPMan *; Microsoft Access; State Soil Geographic 
STATSGO Database *; Water resources databases

 Ö Map creation software — ESRI ArcGIS software; 
ESRI ArcInfo; ESRI ArcView

 Ö Spreadsheet software — Microsoft Excel
 Ö Word processing software — Microsoft Word

* Software developed by a government agency and/or distributed as freeware/shareware.
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TIER 8—Occupation Specific Requirements

soc code occupation cip code cip title
45-4011 Forest and Conservation 

Workers
(continued from previous page)

03.0506
03.0508

03.0509
03.0510
03.0599
03.9999

Forest Management/Forest Resources Management
Urban Forestry
Wood Science and Wood Products/Pulp and Paper 
Technology
Forest Resources Production and Management
Forestry, Other
Natural Resources and Conservation, Other

19-4099 Precision Agricultural 
Technicians

01.0106
41.0101

Agricultural Business Technology
Biology Technician/Biotechnology Laboratory Technician

19-1031 Soil and Water 
Conservationists

03.0101
03.0201
03.0205
03.0206
03.0299
03.0501
03.0502
03.0506
03.0599
03.0601
03.9999

Natural Resources/Conservation, General
Natural Resources Management and Policy
Water, Wetlands and Marine Resources Management
Land Use Planning and Management/Development
Natural Resources Management and Policy, Other
Forestry, General
Forest Sciences and Biology
Forest Management/Forest Resources Management
Forestry, Other
Wildlife and Wildlands Science and Management
Natural Resources and Conservation, Other

TiER 9—Management Competencies
 Ö Manpower Planning
 Ö Delegating
 Ö Managing Work Flow
 Ö Entrepreneurship
 Ö Leadership
 Ö Developing & Monitoring
 Ö Preparing and Managing Budgets
 Ö Team Building
 Ö Developing an Organizational Vision
 Ö Managing Resources





Occupation-Speci�c 
Technical Competencies

Occupation-Speci�c
Requirements

Management
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Green Manufacturing
In this section the results of the Green Manufacturing Competency Model analysis are discussed. Each tier lists the 
most essential competencies and each competency is further described in terms of behavioral attributes.

interpersonal skills 
 ▶ Respect the opinions, customs and individual differences of others
 ▶ Interact respectfully with coworkers of different cultures, genders and backgrounds
 ▶ Work cooperatively with others on the job and display a good-natured attitude
 ▶ Resolve conflicts and differences to maintain a smooth workflow

integrity
 ▶ Apply ethical standards of the industry to workplace/jobsite conduct
 ▶ Treat others with honesty, fairness and respect
 ▶ Demonstrate respect for property of customers, employer and coworkers
 ▶ Take responsibility for accomplishing work goals within accepted timeframes
 ▶ Accept responsibility for one's decisions and actions

What is Green Manufacturing? 
Research, Development and Production of advanced green technology products 

are the most fundamental drivers of green job creation in Missouri. Potential 

global demand for this sector’s exports is staggering. Growing and keeping 

entrepreneurship within these technology categories will reap only positive 

benefits for the state.

TiER 1 —Personal Effectiveness Competencies

interpersonal 
skills integrity professionalism initiative

Dependability 
& Reliability

lifelong 
learning
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professionalism 
 ▶ Take pride in one's work and the work of the organization
 ▶ Demonstrate self-control by keeping emotions in check
 ▶ Accept criticism and deal calmly with stressful situations
 ▶ Dress appropriately for the workplace/jobsite
 ▶ Maintain appropriate personal hygiene
 ▶ Refrain from substance abuse

initiative 
 ▶ Pursue work with Manufacturing, drive and effort to accomplish tasks
 ▶ Persist at a task or problem despite interruptions, obstacles, or setbacks
 ▶ Work independently and perform effectively even with little or no supervision
 ▶ Demonstrate the ability to change from one task to another
 ▶ Take initiative to seek out new responsibilities
 ▶ Establish and maintain challenging, but realistic work goals

Dependability & Reliability 
 ▶ Arrive at work fit and on time each day
 ▶ Avoid absenteeism
 ▶ Work accurately and quickly under pressure
 ▶ Complete assignments and meet deadlines
 ▶ Comply with rules, policies and procedures such as safety, personal hygiene, personal discipline,  
substance abuse, employee theft and sexual harassment

lifelong learning
 ▶ Demonstrate an interest in personal and professional lifelong learning and development.
 ▶ Treat unexpected circumstances as opportunities to learn and adopt new techniques.
 ▶ Seek feedback and modify behavior for improvement.
 ▶ Broaden knowledge and skills through job shadowing and continuing education.
 ▶ Use newly learned knowledge and skills to complete specific tasks and improve work processes.
 ▶ Take charge of personal career development by identifying personal interests and career pathways.
 ▶ Seek and maintain membership in professional associations.
 ▶ Read technical publications to stay abreast of new developments in the industry.
 ▶ Maintain certifications and continuing education credits.
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Reading & Writing
 ▶ Read and understand technical and workplace documents such as contracts, regulations, manuals,  
reports, memos, forms, graphs, charts, tables, calendars, schedules, signs and notices

 ▶ Read and understand operating directions, installation instructions and standard operating procedures
 ▶ Recognize the meaning of specialized words or phrases unique to the industry
 ▶ Apply what is learned from written material to follow instructions and complete tasks
 ▶ Communicate ideas, information and messages which may contain technical material, in a logical manner
 ▶ Prepare documents such as written estimates, work orders, memos and technical reports
 ▶ Fill out forms, reports, records, logs and documents to comply with project requirements

mathematics
 ▶ Adds, subtracts, multiplies and divides with whole numbers, fractions, decimals and percents;  
calculates average, ratios, proportions and rates

 ▶ Takes measurement of time, temperature, distance, length, width, height , perimeter etc.
 ▶ Correctly converts from one measurement to another
 ▶ Translates practical problems into useful mathematical expressions and uses appropriate  
mathematical formulas and techniques

 ▶ Solves simple algebraic equations
 ▶ Is able to determine slope, midpoint and distance
 ▶ Calculates perimeters, areas and volumes of basic shapes and solids
 ▶ Reads, tracks and calculates gauge measurements

Basic computer skills
 ▶ Understands and efficiently uses basic computer hardware and software to perform tasks and is  
familiar with fundamental capabilities of computers

 ▶ Enters data into computer with acceptable degree of accuracy
 ▶ Uses word processing programs to create, edit and retrieve files
 ▶ Uses spreadsheet software to enter, manipulate, edit and format text and numerical data
 ▶ Uses electronic mail applications
 ▶ Uses the internet and web based tools to manage basic workplace tasks

communication: listening and speaking
 ▶ Listens carefully to others and correctly interprets information provided by others
 ▶ Speaks clearly, in a logical organized and coherent manner
 ▶ Is able to incorporate information into actions

engineering and technology
 ▶ Applies basic engineering principles and the appropriate technical solution to a problem
 ▶ Applies principles of engineering science and technology, techniques, procedures and equipment  
to the design and production of various goods and services

 ▶ Applies the basics of electricity
 ▶ Identifies and selects the appropriate hand or small electric tools or diagnostic equipment for the work
 ▶ Solves problems where a variety of mechanical, electrical, thermal or fluid faults could be at fault.

TiER 2—Academic Competencies

Reading & 
Writing mathematics

Basic  
computer 
skills

communication: 
listening & 
speaking

engineering 
& technology

critical &  
analytical  
thinking

information 
literacy



61

GReen manUFactURinG
GReen 

manUFactURinG

critical and analytical thinking
 ▶ Identifies inconsistent or missing information
 ▶ Critically reviews, analyzes, synthesizes, compares and interprets information
 ▶ Tests possible hypotheses to ensure the problem is correctly diagnosed and the best solution is found

information literacy
 ▶ Locate and Evaluate Information

 ■ Locate information efficiently (time) and effectively (sources).
 ■ Evaluate information critically and competently.
 ■ Review information obtained for relevance and completeness.
 ■ Recognize important gaps in existing information.
 ■ Take steps to eliminate those gaps.

 ▶ Use and Manage Information
 ■ Use information accurately and creatively for the issue or problem at hand.
 ■ Manage the flow of information from a wide variety of sources.
 ■ Organize/reorganize information as appropriate to get a better understanding of a problem.

 ▶ Analyze Media
 ■ Understand both how and why media messages are constructed and for what purposes.
 ■ Examine how individuals interpret messages differently, how values and points of view are included or excluded and how 
media can influence beliefs and behaviors.

Business Fundamentals
 ▶ Economic/Business/Financial Principles

 ■ Economic Terminology
 ■ Supply/Demand
 ■ Characteristics of Markets
 ■ Cost and Pricing of Products
 ■ Profit and Loss
 ■ Fundamentals of Accounting

 ▶ Economic System as a Framework for Decision-making
 ■ Understand how one's performance can impact the success of the organization.
 ■ Consider the relative costs and benefits of potential actions to choose the most appropriate one.
 ■ Demonstrate an understanding of market trends, the company's position in the market place and defined market segments.
 ■ Understand the position of the company's product/service in relation to market demand.

 ▶ Business Ethics
 ■ Act in the best interests of the company, your co-workers, your community, other stakeholders and the environment.

TiER 3—Academic Competencies

Business Fundamentals teamwork adaptability/Flexibility

marketing & customer Focus planning & organizing problem solving & Decision making

Working w/tools & technology sustainable practices checking, examining & Recording
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 ▶ Legal/Financial
 ■ Comply with the spirit of applicable laws as well as the letter.
 ■ Properly use company property by minimizing loss and waste and reporting loss, waste, or theft of company property to 
appropriate personnel.

 ■ Maintain privacy and confidentiality of company information as well as that of customers and co-workers.
 ■ Comply with intellectual property laws.
 ■ Protect trade secrets.

 ▶ Environmental/Health/Safety
 ■ Maintain a healthful and safe environment and report any violations/discrepancies to appropriate personnel.
 ■ Ensure proper handling and disposal of toxic or hazardous materials.

 ▶ Social Responsibility
 ■ Emphasize quality, customer satisfaction and fair pricing.
 ■ Deal with customers and colleagues in good faith without bribes, kickbacks, or excessive hospitality.

teamwork
 ▶ Work With Others

 ■ Work as part of a team to achieve mutual goals.
 ■ Develop and maintain good working relationships with supervisors and co-workers.
 ■ Choose behaviors and/or actions that best support the team and lead toward the accomplishment of work tasks.
 ■ Recognize a team's goals and identify ways to accomplish those goals in increasingly complex workplace situations.

 ▶ Influence/Negotiate
 ■ Work through conflict constructively.
 ■ Persuasively present thoughts and ideas.
 ■ Respect the views of others.
 ■ Build toward consensus.
 ■ Influence, motivate and persuade others in order to achieve company and client objectives.

adaptability/Flexibility 
Being open to change (positive or negative) and to considerable variety in the workplace.

 ▶ Entertain New Ideas
 ■ Be open to considering new ways of doing things.
 ■ Actively seek out and carefully consider the merits of new approaches to work.
 ■ Willingly embrace new approaches when appropriate and discard approaches that are no longer working.

 ▶ Deal With Ambiguity
 ■ Take effective action when necessary without having to have all the necessary facts in hand.
 ■ Respond effectively to unpredictable or unexpected events.
 ■ Effectively change plans, goals, actions, or priorities to deal with changing situations.

marketing & customer Focus 
Actively looking for ways to identify market demands and meet the customer or client need.

 ▶ Understand Customer Needs
 ■ Identify internal and external customers.
 ■ Demonstrate a desire to understand customer needs.
 ■ Ask questions as appropriate.
 ■ Demonstrate awareness of client goals.
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 ▶ Provide Personalized Service
 ■ Provide prompt and efficient responses to meet the requirements, requests and concerns of customers.
 ■ Provide thorough, accurate information to answer customers' questions and to meet commitment  
times or performance guarantees.

 ■ Actively look for ways to help customers by identifying and proposing appropriate solutions and/or services.
 ■ Establish boundaries as appropriate for unreasonable customer demands.

 ▶ Act Professionally
 ■ Be pleasant, courteous and professional when dealing with internal or external customers.
 ■ Develop constructive and cooperative working relationships with customers.
 ■ Display a good-natured, cooperative attitude; be calm and empathetic when dealing with hostile customers.
 ■ Uphold the company and product brand in interactions with others.

 ▶ Keep Customers Informed
 ■ Follow up with customers during projects and following project completion.
 ■ Keep clients up to date about decisions that affect them.
 ■ Seek the comments, criticisms and involvement of customers.
 ■ Adjust services based on customer feedback.
 ■ Address customer comments, questions, concerns and objections with direct, accurate and timely responses.

planning & organizing
 ▶ Prioritizes various competing tasks and performs them quickly and efficiently according to their urgency
 ▶ Finds new ways of organizing work area or planning work to accomplish work more efficiently
 ▶ Estimates resources needed for project completion; allocated time and resources effectively
 ▶ Anticipates obstacles to project completion and develops contingency plans to address them; take  
necessary corrective action when projects go off-track

 ▶ Plans and schedules tasks so that work is completed on time
 ▶ Makes arrangements that fulfill all requirements as efficiently and economically as possible
 ▶ Responds to the schedules of other affected by arrangements; giving them complete, accurate  
and timely information

 ▶ Keeps track of details to ensure work is preformed accurately and completely
 ▶ Takes steps to verify all arrangements, recognizes problems, generates effective alternatives and  
takes corrective actions

 ▶ Effectively coordinates the transition of employees at the beginning and end of each work shift;  
disseminates crucial information in an organized manner to rapidly bring employees up to speed at  
the start of their shifts

problem solving & Decision making
 ▶ Anticipates or recognizes the existence of a problem
 ▶ Identifies the true nature of the problem by analyzing its component parts
 ▶ Effectively uses both internal and external resources to locate and gather information; examines information 
obtained for relevance and completeness; recognizes important gaps in existing information and takes steps 
to eliminate those gaps; recalls previously learned information that is relevant to the problem; organizes 
information as appropriate to gain a better understanding of the problem

 ▶ Integrates previously learned and externally obtained information to generate a variety of high quality 
alternative approaches to the problem

 ▶ Skillfully uses logic and analysis to identify the strengths and weaknesses, the costs and benefits and the short 
and the long-term consequences of different approaches

 ▶ Decisively chooses the best solution after contemplating available approaches to the problem; makes difficult 
decisions even in highly ambiguous or ill-defined situations; quickly chooses an effective solution without 
assistance when appropriate
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 ▶ Commits to a solution in a timely manner and develops a realistic approach for implementing the chosen 
solution; observes and evaluates the outcomes of implementing the solution to assess the need for alternative 
approaches and to identify lessons learned

 ▶ Uses scientific rules and methods to solve problems

Working with tools & technology
 ▶ Selection and Application

 ■ Identify, select and apply appropriate and cost-effective tools or technological solutions.
 ■ Identify potential hazards related to the use of tools and equipment.
 ■ Operate tools and equipment in accordance with established operating procedures and safety standards.
 ■ Use information technology and computer applications to support gathering, storing, manipulating and transferring data 
and information.

 ▶ Keeping Current
 ■ Demonstrate an interest in learning about new and emerging tools and technologies.
 ■ Identify sources of information concerning state-of-the-art tools, equipment, materials, technologies and methodologies.
 ■ Seek out opportunities to improve knowledge of tools and technologies that may assist in streamlining work and 
improving productivity.

 ▶ Maintenance and Troubleshooting
 ■ Perform routine maintenance on tools, technology and equipment.
 ■ Determine causes of operating errors and take corrective action.
 ■ Troubleshoot maintenance problems in accordance with established procedures.
 ■ Perform work functions that require engaging in hands-on activity.

sustainable practices 
 ▶ Meeting the needs of the present without compromising the ability of future generations to meet  
their own needs.

 ▶ Abide by applicable federal, state and local regulations and policies.
 ▶ Safeguard the public interest.
 ▶ Ensure equipment and systems are designed to minimize environmental impact.
 ▶ Seek to upgrade processes beyond pollution control to pollution prevention.
 ▶ Utilize advances in science and technology to upgrade levels of efficiency and environmental protection.
 ▶ Promote sustainable business practices consistent with ISO 14001 International Environmental  
Management Guidance.

checking, examining & Recording 
Entering, transcribing, recording, storing, or maintaining information in written or electronic/magnetic format.

 ▶ Record data in control system documentation.
 ▶ Compile, code, categorize, calculate, inspect, or verify information or data.
 ▶ Apply systematic techniques for observing and gathering data.
 ▶ Detect and correct errors or inconsistencies, even under time pressure.
 ▶ Organize records and files to maintain data.
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Quality assurance/continuous improvement 
Ensure product and process meets quality system requirements as defined by customer specifications.

 ▶ Entry-Level Critical Work Functions 
 ■ Ensure materials, processes and final product meet quality specifications.
 ■ Support and maintain quality systems.

 ▶ Entry-Level Technical Content Areas 
 ■ Quality Assurance

 Ö Meeting Customer Needs
 Ö Quality Management Systems and Tools
 Ö Industry Standards

 ■ Principles of Lean Manufacturing
 ■ Improving Quality

 Ö Introduction to Statistical Process Control
 Ö Sampling and Charting
 Ö Problem Solving Tools

 ■ Inspecting for Quality
 Ö Inspecting Raw/Incoming Materials
 Ö Inspecting In-Process Product
 Ö Inspecting Final Products

 ■ Continuous Improvement
 Ö Business Process Reengineering
 Ö Systems Analysis
 Ö Data Analysis

 ▶ Technician-Level Critical Work Functions 
 ■ Monitor production for product and process quality.
 ■ Employ audits and inspections to maintain the quality and continuous improvement process.
 ■ Correct the product and process to meet quality standards.
 ■ Suggest and/or implement continuous improvement actions.

 ▶ Technician-Level Technical Content Areas 
 ■ Probability and Statistics
 ■ Data Analysis and Presentation

 Ö Presentation Skills
 Ö Query-Based Intermediate Computer Skills
 Ö Facilitation Skills
 Ö Business Case

 ■ Statistical Process Control Methods
 Ö Factor Analysis
 Ö Capability Analysis
 Ö Inspection/Test/Validation
 Ö Reliability Analysis
 Ö Acceptance Sampling

TiER 4—industry–Wide Competencies

Quality 
assurance / 
continuous 
improvement

manufacturing 
process Design 
& Development production

maintenance, 
installation 
& Repair

supply 
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manufacturing

health, 
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security & 
environment
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 ■ Quality Assurance Audits
 Ö ISO 9000
 Ö Audit Procedures

 ■ Corrective and Preventive Actions
 Ö Eliminating Non-Conformities
 Ö Verification and Documentation
 Ö Documentation Creation

 ■ Benchmarking and Best Practice

manufacturing process Design & Development 
Research, design, implement and continuously improve the manufacturing process to ensure product meets 
customer needs.

 ▶ Entry-Level Critical Work Functions 
 ■ Support manufacturing process design and development.
 ■ Communicate about and respond to requirements of internal and external customers.

 ▶ Entry-Level Technical Content Areas 
 ■ Fundamentals of Research & Development

 Ö Awareness of basic Product R&D
 Ö Awareness of basic Process R&D

 ■ Technical Drawings and Schematics
 Ö Print Reading
 Ö Interpretation of Drawings
 Ö Interpretation of Schematics
 Ö Geometric Dimensions and Tolerances

 ■ CAD Drawing Fundamentals
 Ö Creation of Computer Aided Design (CAD) Drawings
 Ö Interpretation of CAD Drawings
 Ö Updating and Editing CAD Drawings
 Ö CAD/CAM/CAE Applications

 ■ Troubleshooting Processes
 Ö Knowledge of Statistical Process Control
 Ö Problem Solving Skills

 ■ Process Assessment
 Ö Procedure Analysis and Verification
 Ö Documentation Fault Finding Skills

 ▶ Technician-Level Critical Work Functions 
 ■ Interpret and clarify customer expectations and product specifications.
 ■ Design manufacturing production and production support systems.
 ■ Exert maximum effort to operate and fully utilize all of the technology and tools used in the manufacturing environment.

 ▶ Technician-Level Technical Content Areas 
 ■ Research & Development

 Ö Product R&D
 Ö Process R&D
 Ö Market/Sales/Life Cycle Analysis
 Ö Intellectual Property Protection

 ■ Product Realization
 Ö Design for Manufacturing and Design for Logistics
 Ö Production System Design and Development
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 Ö Equipment/Tool Design and Development
 Ö Support Systems Design and Development
 Ö Development of Prototype Processes and Products
 Ö Production System Design, Testing and Costing

 ■ Technology Applications
 Ö Integrated Graphics Technologies
 Ö Machining and Forming Technologies
 Ö Micro and Nano Technologies
 Ö Alternative Energies Technologies
 Ö Hydraulic/Pneumatic Technologies

 ■ Troubleshooting Processes
 Ö Advanced Fault Finding Skills on Actual Equipment
 Ö Setup of SPC
 Ö Data Analysis and Verification
 Ö Data Interpretation and Corrective Action Implementation

production
Set up, operate, monitor, control and improve manufacturing processes and schedules to meet customer requirements.

 ▶ Entry-Level Critical Work Functions 
 ■ Understand the various manufacturing types, processes and products. 
 ■ Understand the manufacturing business as a system that integrates multiple disciplines, processes and stakeholders.
 ■ Manage raw materials/consumables.
 ■ Operate and control production/lab equipment.
 ■ Perform manufacturing process applications and operations.

 ▶ Entry-Level Technical Content Areas 
 ■ Manufacturing Types
 ■ Systems
 ■ Lean Manufacturing/Continuous Improvement
 ■ Production Materials
 ■ Precision Measurement
 ■ Manual Tool & Equipment Operations
 ■ Basic Automated Systems & Control Operations
 ■ Basic Manufacturing Process Applications & Operations

 Ö Assembly Processes
 Ö Fabrication Processes
 Ö Electrical/Electronics Manufacturing Processes
 Ö Bulk/Continuous Flow/Line Balancing Processes
 Ö Finishing Processes
 Ö Clean Room Processes
 Ö Experiment Design/Implementation Processes
 Ö Implementation of Approved Protocols
 Ö Material Removal Processes
 Ö Hot and Cold Forming Processes
 Ö Casting, Molding and Stamping Processes
 Ö Heat Treatment Processes
 Ö Joining, Welding and Assembly Processes
 Ö Direct Digital and Additive Manufacturing
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 ▶ Technician-Level Critical Work Functions 
 ■ Develop manufacturing process plans and documentation.
 ■ Monitor manufacturing processes and systems.
 ■ Manage continuous improvement process.

 ▶ Technician-Level Technical Content Areas 
 ■ Production Planning and Work Flow
 ■ Production Components

 Ö Continuous Improvement
 Ö Time, Materials and Costs
 Ö Production Systems

 ■ Advanced Production/Process Operations
 Ö Assembly Processes
 Ö Fabrication Processes
 Ö Electrical/Electronics Manufacturing Processes
 Ö Process Overview Knowledge
 Ö Finishing Processes
 Ö Continuous Flow/Line Balancing Processes
 Ö Cell Culture/Fermentation/Media Processes
 Ö Recovery/Filtration Processes

 ■ Production/Process Monitoring
 Ö Controlling Process Flow
 Ö Documentation and Reporting
 Ö Performance of Analytical Tests
 Ö Calibration and Troubleshooting
 Ö Environmental Parameters
 Ö Write/Execute Protocols

 ■ Manufacturing Management
 Ö Organizational Design and Management
 Ö Project Management
 Ö Personnel Management Methods
 Ö Human Behavior/Motivation/Leadership
 Ö Material and Resource Management
 Ö Training Skills

maintenance, installation & Repair 
Maintain and optimize manufacturing equipment and systems.

 ▶ Entry-Level Critical Work Functions 
 ■ Identify, diagnose and/or repair equipment problems.
 ■ Communicate with others to ensure maintenance and repairs meet operational needs.
 ■ Maintain hands-on knowledge of equipment operations.
 ■ Maintain equipment, tools and workstations.

 ▶ Entry-Level Technical Content Areas 
 ■ General Skills

 Ö Use of Hand Tools
 Ö Use of Schematic Drawings and Control Documents
 Ö Use of Calibrated Measuring Instruments
 Ö Knowledge of Basic Hydraulic/Pneumatic Systems
 Ö Knowledge of Basic AC/DC Electrical Systems
 Ö Installation of Parts for Industrial Equipment
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 ■ Basic Disassembly/Assembly Skills
 ■ Basic Maintenance and Troubleshooting Skills

 Ö Mechanical Systems
 Ö Electrical Systems
 Ö Electronic Systems
 Ö Hydraulic/Pneumatic Systems
 Ö High Vacuum Systems
 Ö Laser Systems
 Ö Computer Systems
 Ö Machine Automation Systems
 Ö Lubrication Processes
 Ö Bearings and Couplings
 Ö Belt Drives and Chain Drives

 ▶ Technician-Level Critical Work Functions 
 ■ Support the installation, customization, or upgrading of equipment.
 ■ Coordinate preventive maintenance to ensure production process runs smoothly.

 ▶ Technician-Level Technical Content Areas 
 ■ Advanced Installation and Repair Skills

 Ö Mechanical Power Transmissions Systems
 Ö Piping Operations
 Ö Hydraulics/Pneumatics Power Transmission Systems

 ■ Advanced Maintenance and Troubleshooting Skills
 Ö Process Controls
 Ö Pump Systems
 Ö Thermal Systems (HVAC)
 Ö Refrigeration Systems
 Ö Mechanical/Fluid Power Systems
 Ö Separation/Heat Exchange Systems
 Ö Water Treatment/Destruction Systems
 Ö High Voltage/Utility Systems
 Ö Programmable Logic Controlled Industrial Equipment

 ■ Reliability and Maintainability
 Ö Basic Reliability Models
 Ö Reliability of Systems
 Ö Design for Reliability
 Ö Design for Maintainability
 Ö Investigative Techniques
 Ö Analysis of Failure Data

supply chain logistics 
Plan and monitor the movement and storage of materials and products in coordination with suppliers, internal 
systems and customers.

 ▶ Entry-Level Critical Work Functions 
 ■ Ship and receive products and materials.

 ▶ Entry-Level Technical Content Areas 
 ■ Basics of Supply-Chain Management

 Ö Elements of the Supply Chain
 Ö Just-in-Time/Lean Manufacturing
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 ■ Managing Inventory
 Ö Inventory Forecasting
 Ö Ordering Materials and Supplies
 Ö Inventory Monitoring and Audits
 Ö Stock Rotation Requirements
 Ö Expediting

 ■ Work Flow
 Ö Material Handling
 Ö Plant Facility and Capacity
 Ö Production Scheduling

 ■ Production Systems
 Ö Lead and Cycle Time
 Ö Change Orders, Bills of Material, Work Orders, etc.

 ■ Packaging and Distributing Product
 Ö Packaging Product
 Ö Labeling Product- Inventory Tags and Bar Codes
 Ö Warehouse Management Systems
 Ö Transportation Methods
 Ö Customs and Export Control (Basic Paperwork)

 ▶ Technician-Level Critical Work Functions 
 ■ Manage purchasing and just-in-time materials flow, shipping and receiving, packaging and transportation.
 ■ Control inventory of materials and products.
 ■ Develop and maintain production/delivery schedules and supplier networks.

 ▶ Technician-Level Technical Content Areas 
 ■ Supply-Chain Management

 Ö Manufacturing Resources Planning
 Ö Collaborative, Planning, Forecasting and Replenishment
 Ö Vendor Managed Inventory Systems
 Ö Centralized versus Decentralized Control
 Ö E-Business and Direct Shipment

 ■ Automated Material Handling
 Ö Automated Material Handling and Distribution Systems
 Ö Integrated Supply Chain Information Technology

 ■ Resources Planning
 Ö Demand Management
 Ö Sales and Operations Planning
 Ö Master Scheduling
 Ö Measuring Business Performance

 ■ Detailed Scheduling and Planning
 Ö Techniques of Inventory Management
 Ö Detailed Material Planning

 ■ Executing Operations
 Ö Procurement and External Source of Supply
 Ö Prioritizing and Sequencing Work
 Ö Executing Plans and Implementing Controls
 Ö Evaluating Performance
 Ö Ergonomics
 Ö Sharing and Collaboration across the Supply Chain
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 ■ Awareness of Global Impacts
 Ö Global Supply Chain Logistics Life Cycle
 Ö Intellectual Property
 Ö Taxes and Duties
 Ö Shipping, Receiving and Freight
 Ö Customs and Export Control (Legal Aspects)

sustainable & Green manufacturing 
Manufacture products using processes that minimize negative environmental impacts; conserve energy and natural 
resources; are safe for employees, communities and consumers; and are economically sound.

 ▶ Entry-Level Critical Work Functions 
 ■ Strive to minimize waste, improve efficiency and reduce resource use.
 ■ Operate with a triple bottom line, emphasizing financial profitability, environmental integrity and social equity.
 ■ Understand life cycle analysis: the environmental and economic effects of a product at every stage of its existence, from 
extraction of materials through production to disposal and beyond.

 ▶ Entry-Level Technical Content Areas 
 ■ Waste Awareness and Reduction

 Ö Fundamentals of solid waste streams and their sources and focusing on the 4Rs — Refuse, Reduce, Reuse, Recycle.
 ■ Sustainability into Practice

 Ö Developing the business case for implementing a comprehensive environmental management or sustainability 
program.

 ■ Energy Management
 Ö Managing energy usage and investing in energy efficiency to cut energy costs and reduce carbon footprint.

 ■ Water Conservation
 Ö Applying lower-cost and conservation principles/practices in operation and design of water systems.

 ■ Pollution Solutions
 Ö Improving emission control and environmental management systems and new technologies to reduce air pollution.

 ■ Green Chemistry
 Ö Applying green chemistry principles and techniques throughout the business.

health, safety, security & environment 
Employ equipment, practices and procedures which promote a healthy, safe and secure work environment.

 ▶ Entry-Level Critical Work Functions 
 ■ Understand and follow established personal safety, security and environmental practices.
 ■ Ensure that equipment is being used safely.
 ■ Comply with local, federal and company health, safety, security and environmental regulations.
 ■ Identify unsafe or insecure conditions and take corrective action.

 ▶ Entry-Level Technical Content Areas 
 ■ Personal Safety

 Ö Understanding and Following Established Safety Practices
 Ö Safety Procedures for Clean and Safe Working Environment
 Ö Use of Personal Protective Equipment and Clothing

 ■ Regulations
 Ö Hazardous Material Communication (HAZCOM)
 Ö Hazardous Material Handling and Disposal (HAZMAT)
 Ö Hazardous Material Information System Labeling and Storage (HMIS)
 Ö Office of Homeland Security System and Physical Security Regulations (US only)
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 Ö Regulations Governing Safe Use of Equipment
 Ö Role of the Occupational Safety and Health Administration (OSHA), the Environmental Protection 

Administration (EPA), or Other Appropriate Regulatory Bodies in the Workplace (US only)
 ■ Safety Procedures

 Ö Confined Spaces
 Ö First Aid or First Response Procedures
 Ö Inspecting Material, Equipment and Fixtures for Defects
 Ö Assessing Material, Equipment and Fixtures for Hazards
 Ö Lock /Tag Out Practices
 Ö Material Safety Data Sheets (MSDS)
 Ö Response to Shop Emergencies
 Ö Safe Evacuation of Facility
 Ö Safe Moving of Materials
 Ö Safe, Prescribed Operation of Equipment and Tools
 Ö Use, Maintenance and Inspection of Machine Safeguards
 Ö Use of Safety Equipment

 ▶ Technician-Level Critical Work Functions 
 ■ Conduct health, safety and/or environmental incident and hazard investigations.
 ■ Conduct preventive health, safety and/or environmental incident and hazard inspections.
 ■ Implement continuous improvement in health, safety, security and/or environmental practices.

 ▶ Technician-Level Technical Content Areas 
 ■ Continuous Improvement in Health, Safety, Security and Environment

 Ö Analysis of Health/Safety/Security/Environmental Data
 Ö Identification of Projects and Priorities
 Ö Root Cause Analysis

 ■ Environmental Protection/Waste Management
 Ö Chemical Hazard Assessment
 Ö Design to Minimize Environmental Impact

 ■ Incident and Hazard Investigations
 Ö Investigations for Health, Safety, Security, or Environmental Incidences/Hazards
 Ö Developing Corrective Actions
 Ö Documentation of Findings
 Ö Follow-up Investigation
 Ö Insurance (Property)
 Ö Violations Reports to Proper Authorities
 Ö Workers Compensation

 ■ Preventive Health, Safety, or Environmental Inspections
 Ö Audit of Records and Documentation
 Ö Conducting Inspections
 Ö Clean Room Protocol
 Ö Documentation of Inspection Findings
 Ö Emergency Response Preparedness
 Ö Fire Protection and Control

 ■ Standards
 Ö International Environmental Management Guidance (ISO14001)

 ■ Additional Knowledge
 Ö Life Safety Code/National Fire Protection Association 101
 Ö Engineering Principles for Safety



73

GReen manUFactURinG
GReen 

manUFactURinG

target occupations
The analysis in the section that follows will be focused on the Target Occupations(does not include the all occupations 
in this industry) within Green Manufacturing that were identified by creating a custom industry staffing pattern 
for this industry cluster in Missouri. This was then sorted by each occupation’s impact on the economy and then 
mapped against the US DOL’s In Demand occupation list for Green Manufacturing. The Target Occupations for 
this sector are: 

o*nET SoC Code Title
49-3023 Automotive Speciality Technicians
17-2071 Electrical Engineers
17-3029 Electrical, Electromechanical, Electronics, Manufacturing Engineering, 

Manufacturing Production, Mechanical Engineering and Industrial 
Engineering Technologists Including Nanotechonology, Photonics and 
Fuel Cell Technicians

17-2072 Electronics Engineers, Except Computer
11-9041 Engineering Managers and Biofuels/Biodiesel Technology & Product 

Development 
49-9041 Industrial Machinery Mechanics
49-9042 Maintenance and Repair Workers, General
17-2141 Mechanical, Automotive and Fuel Cell Engineers

TiER 5—industry–Sector Competencies

production of  
Green technology

production of  
Green Goods & services

production using  
Green manufacturing processes
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TIER 6—Occupation-Specific Knowledge Areas

automotive specialty technicians electrical engineers
 Ö Mechanical
 Ö Customer and Personal Service
 Ö Engineering and Technology
 Ö Administration and Management
 Ö Sales and Marketing
 Ö Computers and Electronics
 Ö Education and Training
 Ö Mathematics

 Ö Engineering and Technology 
 Ö Design 
 Ö Computers and Electronics 
 Ö Mathematics
 Ö Physics
 Ö English Language
 Ö Mechanical
 Ö Administration and Management 
 Ö Public Safety and Security

electrical, electromechanical, electronics, 
manufacturing engineering, manufacturing 
production, mechanical engineering and 
industrial engineering technologists 
including nanotechonology, photonics and  
Fuel cell technicians electronics engineers, except computer

 Ö Mechanical
 Ö Productions and Processing
 Ö Engineering and Technology
 Ö Mathematics
 Ö Design
 Ö Computer and Electronics
 Ö English Language

 Ö Engineering and Technology 
 Ö Design
 Ö Computers and Electronics
 Ö Mathematics
 Ö English Language
 Ö Production and Processing
 Ö Physics
 Ö Administration and Management
 Ö Mechanical

engineering managers and Biofuels/Biodiesel 
technology & product Development industrial machinery mechanics

 Ö Engineering and Technology 
 Ö Design 
 Ö English Language 
 Ö Mathematics 
 Ö Computers and Electronics 
 Ö Administration and Management 
 Ö Physics .
 Ö Customer and Personal Service 
 Ö Production and Processing 
 Ö Personnel and Human Resources

 Ö Mechanical
 Ö Mathematics
 Ö Engineering and Technology
 Ö Design
 Ö English Language
 Ö Production and Processing
 Ö Building and Construction

maintenance and Repair Workers, General mechanical, automotive & Fuel cell engineers
 Ö Mechanical
 Ö Building and Construction
 Ö Public Safety and Security
 Ö Design
 Ö Engineering and Technology
 Ö English Language
 Ö Mathematics
 Ö Education and Training

 Ö Engineering and Technology
 Ö Design
 Ö Mechanical
 Ö Mathematics
 Ö Physics
 Ö Production and Processing
 Ö Computer and Electronics
 Ö English Language
 Ö Customer and Personal Service
 Ö Administration and Management
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TIER 7—Occupation-Specific Technical Competencies

automotive specialty technicians

tools used in this occupation technology used in this occupation
 Ö Pneumatic vacuum equipment — Brake bleeders; 

Hydraulic bleed tools; Pneumatic fluid evacuators;  
Pressure brake bleeders

 Ö Pressure indicators — Diesel modulator shift testers; 
Engine oil pressure testers; Manifold gauge sets; Tire 
pressure gauges

 Ö Pullers — Gear pullers; Hand pullers; Power pullers; 
Slide hammers

 Ö Specialty wrenches — Filter wrenches; Lug wrenches; 
Oil filter wrenches; Ratcheting gear wrenches

 Ö Voltage or current meters — Alternator testers; In-line 
ignition spark testers; Spark plug testers; Voltmeters

 Ö Accounting software — ARSIS Automotive Repair 
Shop Invoice System software

 Ö Analytical or scientific software — Hunter 
WinAlign; Nexiq Tech HDS Suite for Palm

 Ö Data base reporting software — Genisys Fast Fixes; 
Pathfinder software; Tech manual database software

 Ö Facilities management software — Alliance 
Automotive Shop Controller; Mitchell OnDemand5 
Manager; Scott Systems MaxxTraxx Pro; Snap-On 
ShoKey

 Ö Project management software — Estimating software

electrical engineers

tools used in this occupation technology used in this occupation
 Ö Laboratory evaporators — Electron beam evaporators; 

Filament evaporators; Metal evaporation systems; Vacuum 
system/thermal evaporators

 Ö Semiconductor process systems — Spin-coaters; 
Wafer steppers; Wet chemical clean benches;  
Wire bonders

 Ö Signal generators — Programmable function 
generators; Synthesized continuous wave CW generators; 
Vector signal generators

 Ö Spectrometers — Auger electron spectrometers; 
Electrochemical CV dopant profilers; Photoluminescence 
spectrometers; X ray photoemission spectrometers

 Ö Tube furnaces — Doping tubes; Oxidation tubes; 
Vertical furnaces

 Ö Analytical or scientific software — Finite element 
method FEM software; Synopsys PrimeTime; Tektronix 
EZ-TEST; The Mathworks MATLAB

 Ö Computer aided design CAD software — Autodesk 
AutoCAD software; Cadence Encounter Test; Mento 
Graphics software; OrCAD Capture

 Ö Development environment software — C;  
Microsoft Visual Basic; Programmed logic controller PLC 
code generation software; VHSIC hardware description 
language VHDL

 Ö Object or component oriented development 
software — C++; JHDL; Practical extraction and 
reporting language Perl; Python

 Ö Program testing software — Debugging software; 
Defect tracking software

electrical, electromechanical, electronics, manufacturing engineering,  
manufacturing production, mechanical engineering and industrial engineering  
technologists including nanotechonology, photonics and Fuel cell technicians

tools used in this occupation technology used in this occupation
 Ö Calipers — Dial calipers; Digital calipers;  

Vernier calipers
 Ö Gage block set — Gauge blocks; V blocks
 Ö Gauges or inspection fixtures — Angle plates; Dial 

indicators; Pin gauges
 Ö Integrated circuit testers — Digital logic analyzers; 

Digital logic probes
 Ö Screwdrivers — Phillips head screwdrivers;  

Straight screwdrivers

 Ö Analytical or scientific software — Cadence PSpice; 
Minitab software; National Instruments Multisim

 Ö Enterprise resource planning ERP software — 
Plant maintenance software; SAP software

 Ö Label making software — Labeling software
 Ö Office suite software — Microsoft Office software
 Ö Word processing software — Microsoft Word
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TIER 7—Occupation-Specific Technical Competencies

electronics engineers, except computer

tools used in this occupation technology used in this occupation
 Ö Counters — Electronics counters
 Ö Electrical inductance sensors — Inductance 

capacitance resistance LCR meters
 Ö Electronic measuring probes — Electronics probes
 Ö Microcontrollers — Programmable logic controllers 

PLC
 Ö Microprocessors

 Ö Analytical or scientific software — Ansoft Simplorer; 
Cadence PSpice; Synopsys Saber; The Mathworks 
MATLAB

 Ö Computer aided design CAD software — Autodesk 
AutoCAD software; OrCAD Capture; SolidWorks CAD 
software; Xilinx Integrated Software Environment ISE

 Ö Development environment software — C; National 
Instruments LabVIEW; Very high-speed integrated 
circuit VHSIC hardware description language VHDL; 
Visual Numerics PV-WAVE

 Ö Object or component oriented development 
software — C++; Microsoft Visual Basic.NET; Microsoft 
Visual C# .NET

 Ö Operating system software — Hewlett-Packard HP 
OpenVMS; Real time operating system RTOS software

engineering managers and Biofuels/Biodiesel technology & product Development

tools used in this occupation technology used in this occupation
 Ö Desktop computers
 Ö Graphics tablets — Drawing tablets
 Ö Notebook computers
 Ö Personal digital assistant PDAs or organizers — 

Personal digital assistants PDA
 Ö Tablet computers

 Ö Analytical or scientific software — HEC RAS *; 
HEC-1 *; SPSS software; Water surface pressure gradient 
WSPG software

 Ö Computer aided design CAD software — Autodesk 
AutoCAD software; Hewlett-Packard HP SolidDesigner; 
Pro-E CAD software; SolidWorks CAD software

 Ö Enterprise resource planning ERP software — 
Made2Manage software; Microsoft Dynamics NAV

 Ö Project management software — Autodesk Buzzsaw; 
Microsoft Project; Primavera Systems software; The 
Gordian Group PROGEN Online

 Ö Word processing software — Microsoft Word

industrial machinery mechanics

tools used in this occupation technology used in this occupation
 Ö Hoists — Chain falls; Chain hoists
 Ö Lathes — Engine lathes; Turning lathes
 Ö Power grinders — Cylindrical grinders; Grinding 

wheels; Precision grinders
 Ö Welders — Arc welders; Electric welding equipment; 

Spot welders
 Ö Workshop presses — Drill presses; Hydraulic squeezers; 

Punch presses

 Ö Computer aided design CAD software
 Ö Computer aided manufacturing CAM software — 

Extranet Machine Tools Suite
 Ö Data base user interface and query software — 

Maintenance planning and control software
 Ö Industrial control software — BIT Corp ProMACS 

PLC; KEYENCE PLC Ladder Logic
 Ö Word processing software — Microsoft Word
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TIER 7—Occupation-Specific Technical Competencies

maintenance and Repair Workers, General

tools used in this occupation technology used in this occupation
 Ö Drain or pipe cleaning equipment — Drain augers; 

Drain cleaning cables; Hand spinners; Power drain 
cleaners

 Ö Pipe or tube cutters — Copper cutting machines; 
Ratcheting polyvinyl chloride PVC cutters; Soil pipe 
cutters; Tubing cutters

 Ö Power drills — Cordless power drills; Direct tap 
machines; Hand drills; Right-angle drills

 Ö Power saws — Circular saws; Radial arm saws; 
Reciprocating saws; Tile saws

 Ö Pullers — Bearing pullers; Chain pullers; Comealongs; 
Tub drain removers

 Ö Calendar and scheduling software — Computerized 
time management systems

 Ö Facilities management software — Computerized 
maintenance management system CMMS software

 Ö Industrial control software — Digital Direct Control 
DDC Energy Management software

 Ö Spreadsheet software — Microsoft Excel
 Ö Word processing software — Microsoft Word

mechanical, automotive and Fuel cell engineers

tools used in this occupation technology used in this occupation
 Ö Cold forming presses — Fused deposition modeling 

machines; Rapid thermal processing systems
 Ö Flowmeters — Digital particle image velocimeters; 

Laser Doppler anemometers; Laser Doppler velocimeters 
LDV; Pitot tubes

 Ö Interferometers — Interferometric microscopes; 
Spectrum analyzers

 Ö Machine mounts or vibration isolators — Vibration 
control systems; Vibration isolators

 Ö Semiconductor process systems — Spin-coaters; 
Wafer bonding systems; Wafer dicing saws; Wire bonders

 Ö Analytical or scientific software — ANSYS software; 
Sigmetrix CETOL 6 Sigma; Statistical energy analysis 
SEA software; The Mathworks MATLAB

 Ö Computer aided design CAD software — Autodesk 
AutoCAD software; SolidWorks CAD software; UGS 
I-DEAS; Zeemax software

 Ö Development environment software — Ladder 
Logic; Microsoft Visual Basic; National Instruments 
LabVIEW; Rockwell Software

 Ö Industrial control software — Computer numerical 
control CNC software; Human machine interface HMI 
software

 Ö Object or component oriented development 
software — C++; G-code

TIER 8—Occupation Specific Requirements

soc code occupation cip code cip title
49-3023 Automotive Specialty 

Technicians
15.0803
47.0612 

47.0614

Automotive Engineering Technology/Technician
Vehicle Emissions Inspection & Maintenance Technology/
Technician
Alternative Fuel Vehicle Technology/Technician

17-2071 Electrical Engineers 14.1001 Electrical, Electronics and Communications Engineering
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TIER 8—Occupation Specific Requirements

soc code occupation cip code cip title
17-3029 Electrical, 

Electromechanical, 
Electronics, Manufacturing 
Engineering, Manufacturing 
Production, Mechanical 
Engineering and Industrial 
Engineering Technologists 
Including Nanotechonology, 
Photonics and Fuel Cell 
Technicians

15.0101
15.0304
15.0503
15.0505
15.0599
15.0607
15.0611
15.0901
15.0999
15.1103
15.9999
15.0702
15.0703
41.0204
15.0303
15.0403
15.0612
15.0613
15.0805
15.0304
15.0613
14.1901
15.9999

Architectural Engineering Technology/Technician
Laser and Optical Technology/Technician
Energy Management and Systems Technology/Technician
Solar Energy Technology/Technician
Environmental Control Technologies/Technicians, Other
Plastics Engineering Technology/Technician
Metallurgical Technology/Technician
Mining Technology/Technician
Mining and Petroleum Technologies/Technicians, Other
Hydraulics and Fluid Power Technology/Technician
Engineering Technologies/Technicians, Other
Quality Control Technology/Technician
Industrial Safety Technology/Technician
Industrial Radiologic Technology/Technician
Electrical, Electronic & Comm. Engineering Tech
Electromechanical Tech./Electromechanical Engineering
Industrial Technology/Technician.
Manufacturing Technology/Technician.
Mech. Engineering/Mech. Technology/Technician
Laser and Optical Technology/Technician
Manufacturing Technology/Technician
Mechanical Engineering
Engineering Technologies/Technicians, Other

17-2072 Electronics Engineers, 
Except Computer

14.1001 Electrical, Electronics and Communications Engineering

11-9041 Engineering Managers 
and Biofuels/Biodiesel 
Technology & Product 
Development  
(continued on next page)

03.0104
04.0301
04.0401
04.0501
04.0601
14.0101
14.0201
14.0301
14.0401
14.0501
14.0601
14.0701
14.0801
14.0802
14.0803
14.0804
14.0805
14.0899
14.0901
14.0902

Environmental Science
City/Urban, Community and Regional Planning
Environmental Design/Architecture
Interior Architecture
Landscape Architecture (BS, BSLA, BLA, MSLA, MLA, PhD)
Engineering, General
Aerospace, Aeronautical and Astronautical Engineering
Agricultural/Biological Engineering and Bioengineering
Architectural Engineering
Biomedical/Medical Engineering
Ceramic Sciences and Engineering
Chemical Engineering
Civil Engineering, General
Geotechnical Engineering
Structural Engineering
Transportation and Highway Engineering
Water Resources Engineering
Civil Engineering, Other
Computer Engineering, General
Computer Hardware Engineering
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TIER 8—Occupation Specific Requirements

soc code occupation cip code cip title
11-9041 Engineering Managers 

and Biofuels/Biodiesel 
Technology & Product 
Development  
(continued from previous page)

14.0903
14.0999
14.1001
14.1101
14.1201
14.1301
14.1401
14.1801
14.1901
14.2001
14.2101
14.2201
14.2301
14.2401
14.2501
14.2701
14.2801
14.3101
14.3201
14.3301
14.3401
14.3501
14.3601
14.3801
14.3901
14.9999
26.1201

Computer Software Engineering
Computer Engineering, Other
Electrical, Electronics and Communications Engineering
Engineering Mechanics
Engineering Physics
Engineering Science
Environmental/Environmental Health Engineering
Materials Engineering
Mechanical Engineering
Metallurgical Engineering
Mining and Mineral Engineering
Naval Architecture and Marine Engineering
Nuclear Engineering
Ocean Engineering
Petroleum Engineering
Systems Engineering
Textile Sciences and Engineering
Materials Science
Polymer/Plastics Engineering
Construction Engineering
Forest Engineering
Industrial Engineering
Manufacturing Engineering
Surveying Engineering
Geological/Geophysical Engineering
Engineering, Other
Biotechnology

49-9041 Industrial Machinery 
Mechanics

47.0303
47.0399

Industrial Mechanics and Maintenance Technology
Heavy/Industrial Equipment Maintenance  
Technologies, Other

49-9042 Maintenance and Repair 
Workers, General

46.0412 Building/Construction Site Management

17-2141 Mechanical, Automotive and 
Fuel Cell Engineers

14.1901 Mechanical Engineering

TiER 9—Management Competencies
 Ö Manpower Planning
 Ö Delegating
 Ö Managing Work Flow
 Ö Entrepreneurship
 Ö Leadership

 Ö Developing & Monitoring
 Ö Preparing and Managing Budgets
 Ö Team Building
 Ö Developing an Organizational Vision
 Ö Managing Resources
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Green Public Administration
In this section the results of the Green Public Administration Competency Model analysis are discussed. Each tier lists 
the most essential competencies and each competency is further described in terms of behavioral attributes. 

interpersonal skills 
 ▶ Respect the opinions, customs and individual differences of others
 ▶ Interact respectfully with coworkers of different cultures, genders and backgrounds
 ▶ Work cooperatively with others on the job and display a good-natured attitude
 ▶ Resolve conflicts and differences to maintain a smooth workflow

integrity 
 ▶ Apply ethical standards of the industry to workplace/jobsite conduct
 ▶ Treat others with honesty, fairness and respect
 ▶ Demonstrate respect for property of customers, employer and coworkers
 ▶ Take responsibility for accomplishing work goals within accepted timeframes
 ▶ Accept responsibility for one's decisions and actions

What is Green Public Administration? 
The administration of federal, state and local green initiatives will create jobs 

at all levels of government. Conservation, regulation, certification, incentives 

and economic development are major areas of interest in public governing 

and utilities sector.

TiER 1 —Personal Effectiveness Competencies

interpersonal 
skills integrity professionalism initiative

Dependability 
& Reliability

Willingness 
to learn
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 ▶professionalism 
 ▶ Take pride in one's work and the work of the organization
 ▶ Demonstrate self-control by keeping emotions in check
 ▶ Accept criticism and deal calmly with stressful situations
 ▶ Dress appropriately for the workplace/jobsite
 ▶ Maintain appropriate personal hygiene
 ▶ Refrain from substance abuse

initiative 
 ▶ Pursue work with energy, drive and effort to accomplish tasks
 ▶ Persist at a task or problem despite interruptions, obstacles, or setbacks
 ▶ Work independently and perform effectively even with little or no supervision
 ▶ Demonstrate the ability to change from one task to another
 ▶ Take initiative to seek out new responsibilities
 ▶ Establish and maintain challenging, but realistic work goals

Dependability & Reliability 
 ▶ Arrive at work fit and on time each day
 ▶ Avoid absenteeism
 ▶ Work accurately and quickly under pressure
 ▶ Complete assignments and meet deadlines
 ▶ Comply with rules, policies and procedures such as safety, personal hygiene, personal discipline, substance 
abuse, employee theft and sexual harassment

Willingness to learn 
 ▶  Uses material taught in classroom and on the job training in work situations
 ▶ Treats unexpected circumstances as opportunities to learn and adopt new techniques
 ▶ Desires, shows willingness to learn new assignments, procedures and technologies

Reading
 ▶ Read and understand technical and workplace documents such as contracts, regulations, manuals, reports, 
memos, forms, graphs, charts, tables, calendars, schedules, signs and notices

 ▶ Read and understand operating directions, installation instructions and standard operating procedures
 ▶ Recognize the meaning of specialized words or phrases unique to the industry
 ▶ Apply what is learned from written material to follow instructions and complete tasks
 ▶ Communicate ideas, information and messages which may contain technical material, in a logical manner

mathematics
 ▶ Adds, subtracts, multiplies and divides with whole numbers, fractions, decimals and percents; calculates average, 
ratios, proportions and rates

TiER 2—Academic Competencies

Reading mathematics

Basic 
computer 
skills

communication: 
listening & 
speaking

engineering & 
technology

critical &  
analytical  
thinking



84

MiSSouRi GREEn induSTRy CoMPETEnCy ModEl

GR
ee
n 
pU
Bl
ic
 

aD
mi
ni
st
Ra
ti
on

 ▶ Takes measurement of time, temperature, distance, length, width, height , perimeter etc.
 ▶ Correctly converts from one measurement to another
 ▶ Translates practical problems into useful mathematical expressions and uses appropriate  
mathematical formulas and techniques

 ▶ Solves simple algebraic equations
 ▶ Is able to determine slope, midpoint and distance
 ▶ Calculates perimeters, areas and volumes of basic shapes and solids
 ▶ Reads, tracks and calculates gauge measurements

Basic computer skills
 ▶ Understands and efficiently uses basic computer hardware and software to perform tasks and is familiar with 
fundamental capabilities of computers

 ▶ Enters data into computer with acceptable degree of accuracy
 ▶ Uses word processing programs to create, edit and retrieve files
 ▶ Uses spreadsheet software to enter, manipulate, edit and format text and numerical data
 ▶ Uses electronic mail applications
 ▶ Uses the internet and web based tools to manage basic workplace tasks

communication: listening and speaking
 ▶ Listens carefully to others and correctly interprets information provided by others
 ▶ Speaks clearly, in a logical organized and coherent manner
 ▶ Is able to incorporate information into actions

engineering and technology
 ▶ Applies principles of engineering science and technology to arrive at a technical solution to a problem
 ▶ Demonstrates an interest in learning about new and emerging tools and technologies; seeks out opportunities to 
improve knowledge of tools and technologies that may assist in streamlining work and improving productivity

critical and analytical thinking
 ▶ Identifies inconsistent or missing information
 ▶ Critically reviews, analyzes, synthesizes, compares and interprets information
 ▶ Tests possible hypotheses to ensure the problem is correctly diagnosed and the best solution is found

teamwork
 ▶ Accepts membership in team and uses best practices for successful team functioning
 ▶ Works effectively in multi-disciplinary teams
 ▶ Gives and receives feedback constructively
 ▶ Leverages the strengths of others to accomplish a common goal
 ▶ Is open to considering new ways of doing things and the merits of new approaches to work

TiER 3—Academic Competencies

teamwork planning & organizing
problem solving & 
Decision making Following Directions
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planning & organizing
 ▶ Prioritizes various competing tasks and performs them quickly and efficiently according to their urgency
 ▶ Finds new ways of organizing work area or planning work to accomplish work more efficiently
 ▶ Estimates resources needed for project completion; allocated time and resources effectively
 ▶ Anticipates obstacles to project completion and develops contingency plans to address them; take necessary 
corrective action when projects go off-track

 ▶ Plans and schedules tasks so that work is completed on time
 ▶ Makes arrangements that fulfill all requirements as efficiently and economically as possible
 ▶ Responds to the schedules of other affected by arrangements; giving them complete, accurate and  
timely information

 ▶ Keeps track of details to ensure work is preformed accurately and completely
 ▶ Takes steps to verify all arrangements, recognizes problems, generates effective alternatives and takes  
corrective actions

 ▶ Effectively coordinates the transition of employees at the beginning and end of each work shift; disseminates 
crucial information in an organized manner to rapidly bring employees up to speed at the start of their shifts

problem solving & Decision making
 ▶ Anticipates or recognizes the existence of a problem
 ▶ Identifies the true nature of the problem by analyzing its component parts
 ▶ Effectively uses both internal and external resources to locate and gather information; examines information 
obtained for relevance and completeness; recognizes important gaps in existing information and takes steps 
to eliminate those gaps; recalls previously learned information that is relevant to the problem; organizes 
information as appropriate to gain a better understanding of the problem

 ▶ Integrates previously learned and externally obtained information to generate a variety of high quality 
alternative approaches to the problem

 ▶ Skillfully uses logic and analysis to identify the strengths and weaknesses, the costs and benefits and the short 
and the long-term consequences of different approaches

 ▶ Decisively chooses the best solution after contemplating available approaches to the problem; makes difficult 
decisions even in highly ambiguous or ill-defined situations; quickly chooses an effective solution without 
assistance when appropriate

 ▶ Commits to a solution in a timely manner and develops a realistic approach for implementing the chosen 
solution; observes and evaluates the outcomes of implementing the solution to assess the need for alternative 
approaches and to identify lessons learned

 ▶ Uses scientific rules and methods to solve problems

Following Directions
 ▶ Receives, interprets, understands and responds to verbal messages and other cues
 ▶ Picks out important information in verbal messages
 ▶ Interprets complex instructions and their relevance to the work assignment
 ▶ Asks questions to clarify unclear directions
 ▶ Acts upon the instruction to complete an assignment
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industry concepts & Fundamentals
 ▶ Basic Industry Knowledge and Concepts
 ▶ Data Analysis
 ▶ Operational Procedures — Developing/Applying
 ▶ Procurement

Business & Financial management
 ▶ Basic business knowledge
 ▶ Continuous Improvement
 ▶ Contract / MOU agreements
 ▶ Contractor Relations
 ▶ Efficiency and Economics
 ▶ Financial Analysis- business modeling and finance
 ▶ Management — Project Management, Construction Management, Marketing Management
 ▶ Materials Procurement
 ▶ Networking
 ▶ Procurement skills
 ▶ Resource Accounting

Regulatory compliance
 ▶ FEMA, SEMA
 ▶ Basic of Regulations and Regulatory Agencies that oversee specific industry
 ▶ Industry Codes and Standards
 ▶ Laws and Regulations
 ▶ State and Federal Statutes
 ▶ Technical Specifications Development

planning and policy analysis
 ▶ Scheduling tasks
 ▶ Forecasting
 ▶ Policy development and analysis
 ▶ Law

safety & security
 ▶ Conservation 
 ▶ Environmental Safety
 ▶ Facility and Cyber Security
 ▶ General Public Administration
 ▶ Industrial Safety
 ▶ Safety Awareness

TiER 4—industry–Wide Competencies

industry concepts 
& Fundamentals

Business & 
Financial 
management

Regulatory 
compliance

planning &  
policy analysis safety & security
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target occupations
The analysis in the section that follows will be focused on the Target Occupations (does not include the all occupations 
in this industry) within Green Public Administration that were identified by creating a custom industry staffing 
pattern for this industry cluster in Missouri. This was then sorted by each occupation’s impact on the economy 
and then mapped against the US DOL’s In Demand occupation list for Green Public Administration. The Target 
Occupations for this sector are: 

o*nET SoC Code Title
45-2011 Agricultural Inspectors
13-1041 Regulatory Affairs Specialists
13-1199 Sustainability Specialists
19-3051 Urban and Regional Planners

TiER 5—industry–Sector Competencies

policy making & analysis public Budgeting
organizational public 

administration

TIER 6—Occupation-Specific Knowledge Areas

agricultural inspectors Regulatory affairs specialists
 Ö Law and Government
 Ö English Language
 Ö Public Safety and Security
 Ö Education and Training
 Ö Biology
 Ö Mathematics

 Ö English Language
 Ö Law and Government
 Ö Clerical 

sustainability specialists Urban and Regional planners
 Ö English Language
 Ö Law and Government
 Ö Clerical 
 Ö Biology
 Ö Public Safety and Security

 Ö English Language
 Ö Law and Government
 Ö Administration and Management
 Ö Transportation
 Ö Customer and Personal Service
 Ö Computer and Electronics
 Ö Geography
 Ö Mathematics
 Ö Design
 Ö Education and Training
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TIER 7—Occupation-Specific Technical Competencies

agricultural inspectors

tools used in this occupation technology used in this occupation
 Ö Caliberation weights or weight sets — Block weights; 

Counterpoise weights; Sealed baskets; Test weight kits
 Ö Grading machines for seed or grain or dried 

leguminous vegetables — Barley pearlers; Dockage 
testers; Rice sizers

 Ö Mechanical balances — Beam scales; Equal-arm scales
 Ö Sample holders — Bean sack triers; Diverter samplers; 

Tapered bag triers; Truck probes
 Ö Sorting machines for seed or grain or dried 

leguminous vegetables — Agricultural dividers; Blust 
drum samplers; Boerner dividers; Rotary dividers

 Ö Data base user interface and query software — 
Microsoft Access

 Ö Graphics or photo imaging software — Image 
processing software

 Ö Presentation software — Microsoft PowerPoint
 Ö Spreadsheet software — Microsoft Excel
 Ö Word processing software — Microsoft Word

Regulatory affairs specialists and sustainability specialists

tools used in this occupation technology used in this occupation
 Ö Not Applicable  Ö Word processing software — Microsoft Word

Urban and Regional planners

tools used in this occupation technology used in this occupation
 Ö Global positioning system receivers — Global 

positioning system GPS devices
 Ö Laser printers
 Ö Notebook computers
 Ö Personal computers

 Ö Analytical or scientific software — Citilabs 
TRANPLAN; ESRI What if ?; Scientific Software Group 
ModTech; Transportation planning software

 Ö Computer aided design CAD software — Autodesk 
AutoCAD software; SolidWorks CAD software; Tangible 
Media Group Luminous Table; UrbanSim software

 Ö Graphics or photo imaging software — Adobe 
Systems Adobe Freehand; Adobe Systems Adobe 
Illustrator; Adobe Systems Adobe Photoshop software; 
Graphics software

 Ö Map creation software — ESRI ArcView; 
Geomechanical design analysis GDA software; 
PlanGraphics Citywide GIS Utility; Spatial decision 
support systems SDSS software

 Ö Project management software — Microsoft Project; 
Primavera Systems software

 Ö Spreadsheet software — IBM Lotus 1-2-3;  
Microsoft Excel
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TIER 8—Occupation Specific Requirements

soc code occupation cip code cip title
45-2011 Agricultural Inspectors 01.0401 Agricultural and Food Products Processing

13-1041 Regulatory Affairs Specialists 52.0303 Auditing

13-1199 Sustainability Specialists 15.0503 Energy Management and Systems Technology/Technician

19-3051 Urban and Regional 
Planners

04.0301 City/Urban, Community and Regional Planning

TiER 9—Management Competencies
 Ö Manpower Planning
 Ö Delegating
 Ö Managing Work Flow
 Ö Entrepreneurship
 Ö Leadership
 Ö Developing & Monitoring
 Ö Preparing and Managing Budgets
 Ö Team Building
 Ö Developing an Organizational Vision
 Ö Managing Resources





Occupation-Speci�c 
Technical Competencies

Occupation-Speci�c Knowledge Areas

Industry-Sector Technical Competencies

Industry-Wide Technical Competencies

Workplace Competencies

Academic Competencies

Personal E�ectiveness Competencies

Occupation-Speci�c
Requirements

Management
Competencies

Professionalism Initiative
Dependability

& Reliability
Willingness

to LearnIntegrity

Basic 
Computer Skills

 Engineering 
& Technology

Communication:
Listening & Speaking

Critical &
Analytical Thinking Mathematics

 
Reading

Planning & 
Organizing

Problem Solving 
& Decision Making

Working w/Tools 
& Technology

Following
DirectionsTeamwork

Regulatory
Compliance

 
Operations &
Maintenance

 
Industry Concepts 
 & Fundamentals

Safety &
Security

Waste
Management

 
Recycling

Waste
Conversion

Green Salvage/Remediation 
 Competency Model



92

Green Salvage/Remediation
In this section the results of the Green Salvage & Remediation Competency Model analysis are discussed. Each 
tier lists the most essential competencies and each competency is further described in terms of behavioral attributes.

integrity
 ▶ Apply ethical standards of the industry to workplace/jobsite conduct
 ▶ Treat others with honesty, fairness and respect
 ▶ Demonstrate respect for property of customers, employer and coworkers
 ▶ Take responsibility for accomplishing work goals within accepted timeframes
 ▶ Accept responsibility for one's decisions and actions

professionalism
 ▶ Take pride in one's work and the work of the organization
 ▶ Demonstrate self-control by keeping emotions in check
 ▶ Accept criticism and deal calmly with stressful situations
 ▶ Dress appropriately for the workplace/jobsite
 ▶ Maintain appropriate personal hygiene
 ▶ Refrain from substance abuse

What is Green Salvage/Remediation? 
The supply chain of green energy, building and manufacturing products 

relies on efficient processing of waste materials. The conversion, distribution 

and sale of recycled raw materials create jobs integral to the green economy. 

The removal of hazardous materials and remediation of building sites is also 

important to sustaining our existing communities and improving the quality of 

life for Missourians. 

TiER 1 —Personal Effectiveness Competencies

integrity professionalism initiative
Dependability & 
Reliability

Willingness 
to learn
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initiative
 ▶ Pursue work with energy, drive and effort to accomplish tasks
 ▶ Persist at a task or problem despite interruptions, obstacles, or setbacks
 ▶ Work independently and perform effectively even with little or no supervision
 ▶ Demonstrate the ability to change from one task to another
 ▶ Take initiative to seek out new responsibilities
 ▶ Establish and maintain challenging, but realistic work goals

Dependability & Reliability
 ▶ Arrive at work fit and on time each day
 ▶ Avoid absenteeism
 ▶ Work accurately and quickly under pressure
 ▶ Complete assignments and meet deadlines
 ▶ Comply with rules, policies and procedures such as safety, personal hygiene, personal discipline,  
substance abuse, employee theft and sexual harassment

Willingness to learn
 ▶ Uses material taught in classroom and on the job training in work situations
 ▶ Treats unexpected circumstances as opportunities to learn and adopt new techniques
 ▶ Desires, shows willingness to learn new assignments, procedures and technologies

Reading
 ▶ Read and understand technical and workplace documents such as contracts, regulations, manuals, reports, 
memos, forms, graphs, charts, tables, calendars, schedules, signs and notices

 ▶ Read and understand operating directions, installation instructions and standard operating procedures
 ▶ Recognize the meaning of specialized words or phrases unique to the industry
 ▶ Apply what is learned from written material to follow instructions and complete tasks
 ▶ Communicate ideas, information and messages which may contain technical material, in a logical manner

mathematics
 ▶ Adds, subtracts, multiplies and divides with whole numbers, fractions, decimals and percents; calculates  
average, ratios, proportions and rates

 ▶ Takes measurement of time, temperature, distance, length, width, height , perimeter etc.
 ▶ Correctly converts from one measurement to another
 ▶ Translates practical problems into useful mathematical expressions and uses appropriate mathematical  
formulas and techniques

 ▶ Solves simple algebraic equations
 ▶ Is able to determine slope, midpoint and distance
 ▶ Calculates perimeters, areas and volumes of basic shapes and solids
 ▶ Reads, tracks and calculates gauge measurements

TiER 2—Academic Competencies

Reading mathematics

Basic 
computer 
skills

communication: 
listening & 
speaking

engineering & 
technology

critical &  
analytical  
thinking
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Basic computer skills
 ▶ Understands and efficiently uses basic computer hardware and software to perform tasks and is  
familiar with fundamental capabilities of computers

 ▶ Enters data into computer with acceptable degree of accuracy
 ▶ Uses word processing programs to create, edit and retrieve files
 ▶ Uses spreadsheet software to enter, manipulate, edit and format text and numerical data
 ▶ Uses electronic mail applications
 ▶ Uses the internet and web based tools to manage basic workplace tasks

communication: listening and speaking
 ▶ Listens carefully to others and correctly interprets information provided by others
 ▶ Speaks clearly, in a logical organized and coherent manner
 ▶ Is able to incorporate information into actions

engineering and technology
 ▶ Applies basic engineering principles and the appropriate technical solution to a problem
 ▶ Applies principles of engineering science and technology, techniques, procedures and equipment to  
the design and production of various goods and services

 ▶ Identifies and selects the appropriate hand or small electric tools or diagnostic equipment for the work
 ▶ Solves problems where a variety of mechanical, electrical, thermal or fluid faults could be the reason for  
the problem

critical and analytical thinking
 ▶ Identifies inconsistent or missing information
 ▶ Critically reviews, analyzes, synthesizes, compares and interprets information
 ▶ Tests possible hypotheses to ensure the problem is correctly diagnosed and the best solution is found

teamwork
 ▶ Accepts membership in team and uses best practices for successful team functioning
 ▶ Works effectively in multi-disciplinary teams
 ▶ Gives and receives feedback constructively
 ▶ Leverages the strengths of others to accomplish a common goal
 ▶ Is open to considering new ways of doing things and the merits of new approaches to work

planning & organizing
 ▶ Prioritizes various competing tasks and performs them quickly and efficiently according to their urgency
 ▶ Finds new ways of organizing work area or planning work to accomplish work more efficiently
 ▶ Estimates resources needed for project completion; allocated time and resources effectively

TiER 3—Academic Competencies

teamwork
planning & 
organizing

Working with 
tools & 

technology
problem solving & 
Decision making

Following 
Directions
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 ▶ Anticipates obstacles to project completion and develops contingency plans to address them; take  
necessary corrective action when projects go off-track

 ▶ Plans and schedules tasks so that work is completed on time
 ▶ Makes arrangements that fulfill all requirements as efficiently and economically as possible
 ▶ Responds to the schedules of other affected by arrangements; giving them complete, accurate  
and timely information

 ▶ Keeps track of details to ensure work is preformed accurately and completely
 ▶ Takes steps to verify all arrangements, recognizes problems, generates effective alternatives and takes  
corrective actions

 ▶ Effectively coordinates the transition of employees at the beginning and end of each work shift;  
disseminates crucial information in an organized manner to rapidly bring employees up to speed at  
the start of their shifts

Working with tools & technology
 ▶ Selects and applies appropriate tools or technological solutions to frequently encountered problems
 ▶ Carefully considers which tools or technological solutions are appropriate for a given job and consistently 
chooses the best tool or technological solution for the problem at hand

 ▶ Demonstrates an interest in learning about new and emerging tools and technologies; seeks out  
opportunities to improve knowledge of tools and technologies that may assist in streamlining work  
and improving productivity

 ▶ Knows how to maintain and troubleshoot tools and technologies
 ▶ Uses basic computer technology to receive work orders, report progress and maintain records

problem solving & Decision making
 ▶ Anticipates or recognizes the existence of a problem
 ▶ Identifies the true nature of the problem by analyzing its component parts
 ▶ Effectively uses both internal and external resources to locate and gather information; examines information 
obtained for relevance and completeness; recognizes important gaps in existing information and takes steps 
to eliminate those gaps; recalls previously learned information that is relevant to the problem; organizes 
information as appropriate to gain a better understanding of the problem

 ▶ Integrates previously learned and externally obtained information to generate a variety of high quality 
alternative approaches to the problem

 ▶ Skillfully uses logic and analysis to identify the strengths and weaknesses, the costs and benefits and the short 
and the long-term consequences of different approaches

 ▶ Decisively chooses the best solution after contemplating available approaches to the problem; makes difficult 
decisions even in highly ambiguous or ill-defined situations; quickly chooses an effective solution without 
assistance when appropriate

 ▶ Commits to a solution in a timely manner and develops a realistic approach for implementing the chosen 
solution; observes and evaluates the outcomes of implementing the solution to assess the need for alternative 
approaches and to identify lessons learned

 ▶ Uses scientific rules and methods to solve problems

Following Directions
 ▶ Receives, interprets, understands and responds to verbal messages and other cues
 ▶ Picks out important information in verbal messages
 ▶ Interprets complex instructions and their relevance to the work assignment
 ▶ Asks questions to clarify unclear directions
 ▶ Acts upon the instruction to complete an assignment
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industry concepts & Fundamentals
 ▶ Basic Industry Knowledge and Concepts
 ▶ Operational Procedures — Developing /Applying
 ▶ Knowledge of Water and Waste Treatment systems

Regulatory compliance
 ▶ FEMA, SEMA
 ▶ Basic of Regulations and Regulatory Agencies that oversee remediation industry 
 ▶ Industry Codes and Standards
 ▶ Laws and Regulations
 ▶ State and Federal Statutes
 ▶ Technical Specifications Development

operations & maintenance
 ▶ Day to Day Operations and Maintenance of facility
 ▶ Troubleshooting

safety & security
 ▶ Conservation 
 ▶ Environmental Safety
 ▶ Facility and Cyber Security
 ▶ General Salvage & Remediation Administration
 ▶ Industrial Safety
 ▶ Safety Awareness

The analysis in the section that follows will be focused on the Target Occupations (does not include the all occupations 
in this industry) within Green Salvage & Remediation that were identified by creating a custom industry staffing 
pattern for this industry cluster in Missouri. This was then sorted by each occupation’s impact on the economy and 
then mapped against the US DOL’s In Demand occupation list for Green Salvage & Remediation. The Target 
Occupations for this sector are:

o*nET SoC Code Title
17-2051 Civil and Waste/Wastewater Engineers
53-7081 Refuse and Recyclable Materials Collectors

TiER 4—industry–Wide Competencies

industry concepts & 
Fundamentals Regulatory compliance

operations & 
maintenance safety & security

TiER 5—industry–Sector Competencies

Waste management Recycling Waste conversion
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TIER 6—Occupation-Specific Knowledge Areas

civil and Waste/Wastewater engineers Refuse and Recyclable materials collectors
 Ö •	 Engineering	and	Technology
 Ö •	 Design
 Ö •	 Building	and	Construction
 Ö •	 Mathematics
 Ö •	 English	Language
 Ö •	 Physics
 Ö •	 Transportation
 Ö •	 Administration	and	Management
 Ö •	 Customer	and	Personal	Service
 Ö •	 Public	Safety	and	Security

 Ö •	 	Customer	and	Personal	Service
 Ö •	 Transportation

TIER 7—Occupation-Specific Technical Competencies

civil and Waste/Wastewater engineers chemistry

tools used in this occupation technology used in this occupation
 Ö Compasses — Dividers
 Ö Distance meters — Electronic distance measuring 

devices; Rhodes arcs
 Ö Levels — Laser levels; Precision levels
 Ö Scales — Drafting scales; Rolling scales
 Ö Theodolites — Total stations

 Ö Analytical or scientific software — HEC-1 *; 
Hydraulic modeling software; Trimble Geomatics 
Office; WinTR-55 *

 Ö Computer aided design CAD software — 
Autodesk AutoCAD software; Bentley InRoads 
Site; Eagle Point Site Design; Mathsoft Mathcad

 Ö Map creation software — Cartography software; 
ESRI ArcView; Geographic information system 
GIS software; Intergraph MGE

 Ö Project management software — Cost estimating 
software; Microsoft Project; The Gordian Group 
PROGEN Online

 Ö Word processing software — Corel WordPerfect 
software; Microsoft Word

Refuse and Recyclable materials collectors

tools used in this occupation technology used in this occupation
 Ö Not Applicable  Ö Not Applicable 

TIER 8—Occupation Specific Requirements

soc code occupation cip code cip title
17-2051 Civil and Waste/Wastewater 

Engineers
14.0801
14.0804
14.0805

Civil Engineering, General
Transportation and Highway Engineering
Water Resources Engineering

53-7081 Refuse and Recyclable 
Materials Collectors

Not Applicable 
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TiER 9—Management Competencies
 Ö Manpower Planning
 Ö Delegating
 Ö Managing Work Flow
 Ö Entrepreneurship
 Ö Leadership
 Ö Developing & Monitoring
 Ö Preparing and Managing Budgets
 Ö Team Building
 Ö Developing an Organizational Vision
 Ö Managing Resources
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