Biotechnology

The following table contains information on nearly 100 Occupations in Biotechnology that includes a brief occupation description, educational and skill requirements, average wage in Iowa, and the expected percentage 10-year job growth in Iowa. These occupations are grouped by four Career Pathways: Engineering & Science; Management: Technical & Skilled: and Semi-Skilled & Unskilled. The information provided is intended to give a general overview of various occupations to individuals in their career planning process. This information was gathered from the U.S. Department of Labor (USDOL) and ACT, Inc.

The USDOL has developed the O*NET Occupational Database, which provides extensive information on a wide range of occupations. The following O*NET information is included in more than 90 occupations in Biotechnology:

· Occupation – Based upon extensive research, the USDOL has established over 800 specific occupations. These occupations may have different job titles at specific companies. For example, for the occupation of Industrial Engineering Technician, O*NET lists actual job titles at various companies that include Manufacturing Engineer, Engineering Technician, Industrial Engineering Technician, Production Staff Worker, Project Engineer, Industrial Engineering Analyst, Process Documentation and Methods Analyst, Manufacturing Technician, Quality Control Engineering Technician (QC Engineering Technician), and Quality Process Engineer.
· SOC – This abbreviation stands for Standard Occupational Classification, which is used by Federal statistical agencies to classify workers into occupational categories for the purpose of collecting, calculating, or disseminating data. All workers are classified into one of over 820 occupations according to their occupational definition.

· Occupational Description – This is a short description of the work performed by people in this occupation. A more detailed description of each occupation is available in O*NET.

· Education – This is the typical level of education required for this position. However, some employers may require a higher or lower level of education based on their specific job requirements, the experience of the applicant, and other factors.

· Median Iowa Wage – The State median in a general indicator of potential compensation but there can be significant differences in wages for an occupation across the various communities and regions in the State.

· Iowa Growth 2006-16 – This is an estimate of the projected job growth across the State of Iowa. However, there can be significant differences between communities and regions in the State. In addition, this growth rate does not include the number of people that will be needed to replace workers leaving the occupation because of retirement, relocation, advancement, and career transition.

ACT is a leader in skills measurement for education and business. Information on two ACT products – WorkKeys and NCRC – are shown for each of the occupations. 

· WorkKeys – This is the leading skills measurement system for the workforce. It was developed nearly 20 years ago by ACT, Inc., which is best known for its college entrance examination. ACT has determined that three core WorkKeys skills are found in over 90% of the occupations:

· Applied Mathematics – This test measures the skill people use when they apply mathematical reasoning, critical thinking, and problem-solving techniques to work-related problems. There are five levels of competency in Applied Math ranging from Level 3 to Level 7, which the highest level of competency.
· Locating Information – This test measures the skill people use when they work with workplace graphics. There are four levels of difficulty in Locating Information ranging from Level 3 at the lowest level to Level 6 at the most complex level.
· Reading for Information – This test measures the skill people use when they read and use written text in order to do a job. There are five levels of difficulty in Reading with Level 3 being the least complex and Level 7 being the most complex.
The scores shown for the following occupations are the mean scores that have been identified by ACT as being required to successfully perform these occupations.

· NCRC – The NCRC is the National Career Readiness Certificate, which is based on an individual’s performance on the three core WorkKeys skills. Over half the states have adopted the NCRC, and Iowa is currently implementing this program in Iowa. Based on the performance on the three WorkKeys, Certificates are awarded at three levels:

· Bronze – An individual must score at least at Level 3 on all three WorkKeys assessments.

· Silver – An individual must score at least at Level 4 on all three assessments.

· Gold – An individual must score at least at level 5 on all three assessments.

Many employers are now using the NCRC, along with other credentials, in the job candidate evaluation process.

Biotechnology – Engineering & Science Career Pathways

Occupation -SOC Code
Occupation Description
Education
WorkKeys
NCRC
Median

Iowa Wage
Iowa

Growth 2006-16




Applied Math
Locating Info
Reading for Info




Biochemist & Biophysicist

19-1021.00
Study the chemical composition and physical principles of living cells and organisms, their electrical and mechanical energy, and related phenomena. May conduct research to further understanding of the complex chemical combinations and reactions involved in metabolism, reproduction, growth, and heredity. May determine the effects of foods, drugs, serums, hormones, and other substances on tissues and vital processes of living organisms.
Bachelor’s Degree
6
5
6
Gold
NA
NA

Biological Scientist, All Other

19-1029.99
“All Other” titles represent occupations with a wide range of characteristics, which do not fit into one of the detailed O*Net-SOC Occupations. O*Net data is not available for this type of title.
Bachelor’s Degree
5
5
5
Gold
$66,300
0

Biologist

19-1020.01
Research or study basic principles of plant and animal life, such as origin, relationship, development, anatomy, and functions.
Bachelor’s Degree
NA
NA
NA
NA
NA
NA

Biomedical Engineer

17-2031.00
Apply knowledge of engineering, biology, and biomechanical principles to the design, development, and evaluation of biological and health systems and products, such as artificial organs, prostheses, instrumentation, medical information systems, and health management and care delivery systems.
Bachelor’s Degree
7
5
7
Gold
$66,400
NA

Chemical Engineer

17-2041.00
Design chemical plant equipment and devise processes for manufacturing chemicals and products, such as gasoline, synthetic rubber, plastics, detergents, cement, paper, and pulp, by applying principles and technology of chemistry, physics, and engineering.
Bachelor’s Degree
7
5
6
Gold
$71,400
8%

Chemist

19-2031.00

Conduct qualitative and quantitative chemical analyses or chemical experiments in laboratories for quality or process control or to develop new products or knowledge.
Bachelor’s Degree
6
5
6
Gold
$55,600
14%

Industrial Engineer

17-2112.00
Design, develop, test, and evaluate integrated systems for managing industrial production processes including human work factors, quality control, inventory control, logistics and material flow, cost analysis, and production coordination.
Bachelor’s Degree
7
5
6
Gold
$61,400
29%

Mechanical Engineer

17-2141.00


Perform engineering duties in planning and designing tools, engines, machines, and other mechanically functioning equipment. Oversee installation, operation, maintenance, and repair of such equipment as centralized heat, gas, water, and steam systems.
Bachelor’s Degree
7
6
6
Gold
$62,200
5%

Medical & Clinical Laboratory Technologist

29-2011.00
Perform complex medical laboratory tests for diagnosis, treatment, and prevention of disease. May train or supervise staff.
Bachelor’s Degree
5
5
5
Gold
$47,500
8%

Medical Scientist, Except Epidemiologist

19-1042.00
Conduct research dealing with the understanding of human diseases and the improvement of human health. Engage in clinical investigation or other research, production, technical writing, or related activities.
Bachelor’s Degree
5
5
6
Gold
$53,200
NA

Microbiologist

19-1022.00


Investigate the growth, structure, development, and other characteristics of microscopic organisms, such as bacteria, algae, or fungi. Includes medical microbiologists who study the relationship between organisms and disease or the effects of antibiotics on microorganisms.
Bachelor’s Degree
5
5
5
Gold
$59,300
NA

Sales Engineer

41-9031.00
Sell business goods or services, the selling of which requires a technical background equivalent to a baccalaureate degree in engineering.
Bachelor’s Degree
6
5
6
Gold
$65,500
0

Biotechnology – Management Career Pathways

Occupation -SOC Code
Occupation Description
Education
WorkKeys
NCRC
Median

Iowa Wage
Iowa

Growth 2006-16




Applied Math
Locating Info
Reading for Info




Engineering Manager

11-9041.00
Plan, direct, or coordinate activities in such fields as architecture and engineering or research and development in these fields.
Bachelor’s Degree
6
5
5
Gold
$95,900
4%

Industrial Production Manager

11-3051.00
Plan, direct, or coordinate the work activities and resources necessary for manufacturing products in accordance with cost, quality, and quantity specifications.
Bachelor’s Degree
5
5
5
Gold
$83,400
5%

Natural Sciences Manager

11-9121.00
Plan, direct, or coordinate activities in such fields as life sciences, physical sciences, mathematics, statistics, and research and development in these fields.
Bachelor’s Degree
6
5
6
Gold
$93,500
12%

Biotechnology – Technical & Skilled Career Pathways

Occupation -SOC Code
Occupation Description
Education
WorkKeys
NCRC
Median

Iowa Wage
Iowa

Growth 2006-16




Applied Math
Locating Info
Reading for Info




Agricultural and Food Science Technician

19-4011.00
Work with agricultural scientists in food, fiber, and animal research, production, and processing; assist with animal breeding and nutrition work; under supervision, conduct tests and experiments to improve yield and quality of crops or to increase the resistance of plants and animals to disease or insects. Includes technicians who assist food scientists or food technologists in the research, development, production technology, quality control, packaging, processing, and use of foods.
Associate’s Degree
4
4
4
Silver
$32,600
10%

Biological Technician

19-4021.00
Assist biological and medical scientists in laboratories. Set up, operate, and maintain laboratory instruments and equipment, monitor experiments, make observations, and calculate and record results. May analyze organic substances, such as blood, food, and drugs.
Bachelor’s Degree
5
4
5
Silver
$37,800
11%

Chemical Plant & System Operator

51-8091.00 
Control or operate an entire chemical process or system of machines.
Associate’s Degree
4
5
4
Silver
$44,400
0

Chemical Technician

19-4031.00


Conduct chemical and physical laboratory tests to assist scientists in making qualitative and quantitative analyses of solids, liquids, and gaseous materials for purposes, such as research and development of new products or processes, quality control, maintenance of environmental standards, and other work involving experimental, theoretical, or practical application of chemistry and related sciences.
Associate’s Degree


5
4
4
Silver
$38,500
6%

Industrial Engineering Technician

17-3026.00
Apply engineering theory and principles to problems of industrial layout or manufacturing production, usually under the direction of engineering staff. May study and record time, motion, method, and speed involved in performance of production, maintenance, clerical, and other worker operations for such purposes as establishing standard production rates or improving efficiency. 
Associate’s Degree


5
5
5
Gold
$42,200
20%



Life, Physical, & Social Science Technician, All Other

19-4099.99
All life, physical, and social science technicians not listed separately.
Associate’s Degree


5
4
5
Silver
$35,500
12%

Medical and Clinical Laboratory Technician

29-2012.00
Perform routine medical laboratory tests for the diagnosis, treatment, and prevention of disease. May work under the supervision of a medical technologist.
Associate’s Degree


4
4
4
Silver
$35,600
13%

Medial Equipment Preparer

31-9093.00
Prepare, sterilize, install, or clean laboratory or healthcare equipment. May perform routine laboratory tasks and operate or inspect equipment.
Associate’s Degree


4
4
4
Silver
$26,300
11%

Statistical Assistant

43-9111.00
Compile and compute data according to statistical formulas for use in statistical studies. May perform actuarial computations and compile charts and graphs for use by actuaries. Includes actuarial clerks.
Associate’s Degree


5
4
4
Silver
$41,500
15%

Sales Representative, Except Technical & Scientific 

41-4011.00
Sell goods for wholesalers or manufacturers where technical or scientific knowledge is required in such areas as biology, engineering, chemistry, and electronics, normally obtained from at least 2 years of post-secondary education.
Bachelor’s Degree
5
4
5
Silver
$58,700
9%

Biotechnology – Semi-Skilled & Unskilled Career Pathways

Occupation -SOC Code
Occupation Description
Education
WorkKeys
NCRC
Median

Iowa Wage
Iowa

Growth 2006-16




Applied Math
Locating Info
Reading for Info




Chemical Equipment Operator &Tender

51-9011.00 
Operate or tend equipment to control chemical changes or reactions in the processing of industrial or consumer products. Equipment used includes devulcanizers, steam-jacketed kettles, and reactor vessels.
High School Diploma
4
4
4
Silver
$37,500
8%

Helpers--Production Worker

51-9198.00
Help production workers by performing duties of lesser skill. Duties include supplying or holding materials or tools, and cleaning work area and equipment.
High School Diploma
4
4
3
Bronze
$24,200
4%

Production Workers, All Other

51-9199.99
Variety of tasks to produce a product.
High School Diploma
4
4
4
Silver
$25,800
6%

















