NARRATIVE TEMPLATE for a (credit) Certificate of Achievement
Stem Cell and Cell-Based Technologies Certificate
Item 1.  Program Goals and Objectives

The Solano College Industrial Biotechnology program has prepared students to enter a career in the high wage, high impact, high growth field of biotechnology since 1997.  The early catalyst for the development of this project was biotech pioneer Genentech’s announcement that they would build the largest Biomanufacturing plant of its kind in the world in our county.  Since the development of this program, we have trained hundreds of students and our graduates are placed in biotech companies around the country.    


We were the first college to build a program that emphasizes the skills and knowledge required to enter the manufacturing sector of the biotechnology industry.  There were college “biotech” programs at the time, but all of these emphasized the skills required to perform research.  With the help of Genentech, we developed a fundamentally different approach – this approach incorporated the business, regulatory, and quality aspects of the field as well as the science.  We exported this approach and this curriculum to many other colleges.  


In August 2017 we built upon this success by implementing a Bachelors of Science in Biomanufacturing program.  This followed Solano College’s successful application to become one of the 15 colleges to offer a Bachelors degree for the first time in the history of California’s Community College system.   Upper Division courses began to be offered in Fall 2017, and the first graduating class will graduate in Spring 2019.  In addition we opened a state-of-the-art new biotechnology training facility in August 2017.  This facility is as well equipped as any in the country.  It is especially well equipped to train students in cell-based technologies.    


Biotechnology remains a rapidly developing field.  New technologies emerge often and biotech companies apply these new technologies to develop innovative new therapies, new treatments for previously untreatable diseases.  Solano College’s Industrial Biotechnology program has always responded to innovations by developing curriculum and adding new knowledge and new laboratory techniques to our courses to better prepare students to enter the workforce.  Until now, the industry primarily grew cells that produced proteins as their product.  In the last few years, a major new direction developed in the biotech field:  the product now involves the production of intact cells rather than just molecules.  This Certificate of Achievement in Stem Cells and Cell Based Therapies addresses this change and gives students additional career options.  

Background


Cell-based therapies are emerging as a major component of the biotechnology industry.  These treatments for diseases differ from current treatments originally developed by the biotech industry where pharmaceutically active proteins are produced to be injected into patients.  In the new therapies, it is not individual protein molecules that are placed into the patient’s body, but whole cells.  This represents a fundamental new approach.  And this new approach will demand that our graduates gain additional knowledge and skills.    


This emerging industry will be huge.  It is projected that one half of the population of the United States will ultimately be treated with stem cells.  A new cell-based therapy that treats cancer, Chimeric Antigen Receptor T cells, is projected to build into a $ 250 billion industry in the next five years.  The emergence of this industry will provide many new career opportunity for our graduates – but only if they have the right skills.  


To date, no college, and no company, has formally codified what the new skill standards and knowledge required for these new positions would be.  Faculty members from multiple colleges are initiating an intense interaction with industry.  In the next two years, faculty will use these interactions to design courses that address the needs of these emerging technologies.  New professional development opportunities will be required to fill in the details of the curriculum.   Solano College, partnered with other community colleges, has the opportunity to become the national leader in this field.   Solano College is part of a National Science Foundation Advanced Technological Education grant in this field and participates in a national effort called NIIMBL, the National Institute for Innovation in the Manufacture of Biologics – a $ 70 million effort sponsored by the National Institute of Standards and Technology that expanded into a $ 250 million effort with industry contributions.    

Currently some community colleges and CSUs offer a “stem cell” program, but these typically target the research techniques in this field rather than emphasizing the knowledge and skills for biomanufacturing – for a large-scale commercial production of cells or tissues.  Our program will be unique in its approach by emphasizing a hands-on manufacturing approach.  

The current Solano College Biotechnology program is formally designated as a Career Technical Education program and this new Stem Cell certificate will also be taken through the formal approval process for a CTE program.  This program has been submitted to the Bay Area Community College Consortium for approval.  

The goals and objectives of the Stem Cell and Cell-Based Technologies certificate program proposed here are consistent with the mission of the community colleges as established by the Legislature in Education Code section 66010.4.   

Section 66010.4.

 The missions and functions of California’s public and independent segments, and their respective institutions of higher education shall be differentiated as follows:

(a) (1) The California Community Colleges shall, as a primary mission, offer academic and vocational instruction at the lower division level for both younger and older students, including those persons returning to school. Public community colleges shall offer instruction through but not beyond the second year of college. These institutions may grant the associate in arts and the associate in science degree.

(2) In addition to the primary mission of academic and vocational instruction, the community colleges shall offer instruction and courses to achieve all of the following:

(A) The provision of remedial instruction for those in need of it and, in conjunction with the school districts, instruction in English as a second language, adult noncredit instruction, and support services which help students succeed at the postsecondary level are reaffirmed and supported as essential and important functions of the community colleges.

(B) The provision of adult noncredit education curricula in areas defined as being in the state’s interest is an essential and important function of the community colleges.

(C) The provision of community services courses and programs is an authorized function of the community colleges so long as their provision is compatible with an institution’s ability to meet its obligations in its primary missions.

(3) A primary mission of the California Community Colleges is to advance California’s economic growth and global competitiveness through education, training, and services that contribute to continuous work force improvement.

(4) The community colleges may conduct to the extent that state funding is provided, institutional research concerning student learning and retention as is needed to facilitate their educational missions.

 This proposal establishes a Stem Cell Certificate within the Solano College Biotechnology program using existing courses with two added courses.  This proposed program fulfills many of the goals of Education Code section 66010.4.  This program contains elements that are both vocational (Career Technical Education) and academic.  Since the biotechnology industry is a critical part of California’s economy, and California’s competitiveness in this field is due primarily to the presence of a trained workforce, this program furthers the mission of advancing economic growth through the provision of education and training critical to economic and workforce development in this field. 

And following the trend to produce “stacked and latticed certificates,” this new certificate is latticed with the Industrial Biotechnology certificate and the new Bachelors in Biomanufacturing can be stacked upon that. 

Students may enter the workforce in an entry level after completing this certificate or may leverage the training to enter the Bachelors degree; this degree could serve as an entry point to that program.   

The program is not selective and has no mandatory fees. 

The Stem Cell and Cell-based Technologies certificate has the following Program Level Outcomes:   

1. Apply knowledge of cell biology concepts to prepare and maintain cells in culture while maintaining sterility – stem cells must be able to be cultured in an undifferentiated state or induced to differentiate into different cell types.  

2. Apply knowledge of the regulation of the Food and Drug Administration and other international regulatory agencies of cell-based therapeutic agents.

3. Follow the appropriate procedures to maintain controlled documents:  In a research setting, they will keep a research laboratory notebook using a standard legal format.  In a manufacturing setting, they will keep the appropriate controlled documents (i.e. batch production records) required to comply with current Good Manufacturing Practice.
The certificate uses existing courses (several of them have just been approved) and each course has its own Student Learning Outcomes:

	Course
	Name
	SLOs

	BIOT 001


	Principles of Biotechnology


	1. List the properties of proteins that make them valuable as pharmaceutical products and identify which protein properties can be exploited to isolate and purify a particular protein from other cellular components.
2.  Use an understanding of the basic cell structure of prokaryotic and eukaryotic cells and apply this knowledge to determine which cell should be genetically engineered to produce a particular pharmaceutically important protein

3. Trace the path of a drug or biologic from the cell through the production facility (including upstream and downstream processes), the final processing, and into the human body.


	BIOT 052
	Business, Regulatory, and Quality Practices in Biotechnology
	1. Outline the production pipeline for manufacturing a protein pharmaceutical

2. Outline the business life cycle of a biotechnology company

3. Outline the structure of the Food and Drug Administration and describe how they assure the safety, efficacy, identity, purity, and potency of a drug or biologic through the enforcement of current Good Manufacturing Practices.

	BIOT 057
	Synthetic Biology and Algae Biotechnology
	1. Apply knowledge of the structure of genes and genomes to create (on paper) a unique organism that carries out a useful function (e.g.  produces a commercial viable product).
2. Examine a topic and write a paper analyzing that topic that follows the format of a review article published in a scientific journal.
3. Keep a laboratory notebook using a standard legal notebook format.

	BIOT 060


	Mammalian Cell Culture
	1. Apply knowledge of cell biology concepts to prepare and maintain cells in culture while maintaining sterility.
2. Evaluate cell counts to calculate and prepare proper cell concentrations for transfers, feeding and to carry out analyses of basic cell growth and viability.
3. Students will follow the appropriate procedures to maintain controlled documents:  In a research setting, they will keep a research laboratory notebook using a standard legal format.  In a manufacturing setting, they will keep the appropriate controlled documents (i.e. batch production records) required to comply with current Good Manufacturing Practice.

	BIOT 061


	Stem Cells
	1.  Utilize industry-standard techniques to maintain stem cells cultures in an undifferentiated state while maintaining sterility.

2. Execute standard protocols and culture techniques to induce differentiation of stem cells into different cell types and analyze the differentiated cells using standard techniques such as immunofluorescence and flow cytometry.

3. Students will follow the appropriate procedures to maintain controlled documents:  In a research setting, they will keep a research laboratory notebook using a standard legal format.  In a manufacturing setting, they will keep the appropriate controlled documents (i.e. batch production records) required to comply with current Good Manufacturing Practice.



	BIOT 062 

	Cell Culture and Protein Recovery


	1. Demonstrate knowledge of aseptic technique and knowledge of the physical and chemical requirements of these cells to a level that enables them to grow bacterial, yeast, and animal cells in culture without contamination.
2. Isolate a particular protein to purity through the use of different types of chromatography and filtration steps.
3. Demonstrate a knowledge of current Good Manufacturing Practice by maintaining controlled documents which may include production batch records and  a scientific notebook in a legal scientific format.


	BIO 014 or

BIO 002
	Principles of Microbiology

Or

Cell/Molecular Biology   
	1. Use the knowledge of the cell structure and function of bacteria, fungi, protists, multicellular parasites, and viruses to develop treatment strategies for infections by these organisms.
2. Describe metabolic pathways and chemical reactions found in microorganisms and describe their implications for food production and human disease
3.  Explain how the processes of bacterial genetics allow bacteria to divide and apply a knowledge of these principles to mutation, genetic recombination, and bacterial control.
4. Correctly perform microbiologic lab skills that include important techniques in microscopy, staining, and microbial culture techniques
OR

1. Explain the organization, regulation, and transmission of genetic information at the molecular level
2. Identify and describe cell structures and explain their functions.
3. Describe the structures of representative biological molecules and relate structures to functions.



	CHEM 001

 or 

CHEM 010

or

CHEM 014
	General Chemistry I

Intermediate Chemistry

General Chemistry for Health Sciences
	1. Solve problems related to chemical stoichiometry. 
2. Relate atomic and molecular structure to the periodic table and chemical properties.
3. Show proficiency in one or more lab techniques (titration, melting point apparatus, distilling, filtering, etc.).
Or
1 Demonstrate knowledge of stoichiometry. 

2 Identify and name the course-required list of elements, ions, covalent compounds, ionic compounds, etc.

3 Draw Lewis structures, identify the VSEPR geometry, and list the bond angles.

4 Show proficiency in one or more lab techniques (titration, melting point apparatus, distilling, filtering, etc.). 

Or
1. Write the names and formulas of inorganic and organic biochemicals.

2. Write the structures of inorganic and organic biochemicals.
3. Write chemical and biochemical reactions.

4. Identify and properly use basic laboratory equipment.





These PLOs have been mapped with the SLOs of the courses within the program.  

The Biotechnology faculty believe that the Stem Cell and Cell-Based Technologies certificate program fulfills the program goals, has objectives appropriate to these goals, and has a program design consistent with these objectives to fulfill a legitimate mission of the California Community Colleges, of Solano Community College, and of the Biotechnology program.

Item 2.  Catalog Description

The catalog description must be entered exactly as it will appear in the college catalog. 
The Stem Cell and Cell-Based Technologies program uses intensive hands-on laboratory courses to train students to culture and genetically modify eukaryotic cells and tissues.  This prepares graduates to work in a biotechnology company that produces stem cells and other cell-based therapeutic products (e.g. CAR-T cells), or pursues other emerging technologies in regenerative medicine.  The program incorporates gene editing tools to manipulate cells, introduction of genes using virus vectors, and also explores promising eukaryotic cell production systems.  

Item 3.  Program Requirements

The program requirements are:  
Certificate of Achievement: Stem Cell and Cell Based Therapies


   

	Requirements
	Dept. Name/#
	Name
	Units
	Sequence

	Required Courses 

(27-29 units)
	CHEM 001 or

CHEM 010 or

CHEM 012

BIO 002 or

BIO 014

BIOT 001
BIOT 052
BIOT 057
BIOT 060

BIOT 061

BIOT 62 

	General Chemistry I

Intermediate Chemistry

Chemistry for the Health Sciences

Cell/Molecular Biology

Principles of Microbiology

Principles of Biotechnology
Business, Regulatory, and Quality Practices in Biotechnology
Synthetic Biology and Algae Biotech

Mammalian Cell Culture

Stem Cells

Cell Culture and Protein Recovery


	5

4

5

5

4

3
3
3
3
3
4


	Semester 1

Semester 1

Semester 1

Semester 2
Semester 2

Semester 3
Semester 2
Semester 4
Semester 3

Semester 4

Semester 3


TOTAL UNITS:  






    27-31 units

Course Sequence – The course sequence:

Semester 1:  4 or 5 units

Semester 2:  7 or 8 units

Semester 3:  10 units

Semester 4:  6 units 

Item 4.  Master Planning
This can be addressed by examining how the program aligns with the goals identifies in the Educational Master Plan:  

Educational Master Plan Goals 
The following Educational Program Plan goals establish an overarching structure for SCCD Educational program development. 
Goal A: Align program offerings, policies and communications with transfer goals. 
· The program is latticed with our current Industrial Biotechnology certificate, and it serves as an entry point into the new Bachelors in Biomanufacturing..

Goal B: Develop workforce-ready career/technical graduates.
· As a CTE program, it serves to develop the knowledge and skills of students to immediately enter the workforce, or to continue their education and enter the workforce at a higher level.


Goal C: Improve basic skills of all students.
Goal D: Reduce gaps in achievement. 
· This certificate is coordinated and with the Laboratory Assistant program that has two developmental courses that serve to improve the basic skills of the students.
Goal E: Create a district-wide policy framework for program development and management. Goal F: Improve student access to courses and services.
Goal G: Engage as a partner in community efforts.
· This program increases the number of skills workers entering the workforce.  Since having a trained workforce helps retain and recruit biotechnology companies with high wage, high impact, high upward mobility careers.


Goal H: Connect students to the Campus community. 
Goal I: Build alternative funding and revenue sources. 
· This program has the potential for grants; already Solano Community College is part of a National Science Foundation Advanced Technological Education grant in this area.  

Goal J: Optimize existing campus and centers. 
· This program will be offered at the Vacaville Center.

This program will be subject to the Program Review process.  Since this is a CTE program, the program review and the subsequent curriculum review will occur every two years.  

The biotechnology program enjoys an excellent relationship with local and regional biotechnology companies.  Our link has been especially strong with Genentech Vacaville who has hosted faculty on sabbatical, donated equipment, served on the industry advisory committee, and provided invaluable expertise.  We also have excellent relationships with Janssen (Vacaville), BioMarin (Novato), and Bayer (Berkeley).   Again, all of these companies would like to diversify their workforce and therefore support such a program. 

We have also worked closely with staffing (temp) agencies including Aerotek, Kelly Scientific, and Harvest Technical. 

There are other colleges in the region that have, or are planning to have similar programs:   City College of San Francisco, of course, which serves as the model; Laney (in progress); and Contra Costa College.  The demand for workers in this field is so great (the San Francisco Bay Area dominates the world in this field) that there has never been a competition between the colleges – all college enjoy high placement numbers.  By contrast, all colleges are part of several statewide and national biotech consortia (e.g. Bio-Link and the state EWD centers) that facilitate coordination and cooperation between the colleges.

Item 5.  Enrollment and Completer Projections
The Solano College Biotechnology program 

These are the enrollment projections:  

(A) Enrollment Data

	
	<Year 1>
	<Year 2>

	CB01: Course Department Number
	CB02: Course Title
	Annual # Sections
	Annual Enrollment Total
	Annual # Sections
	Annual

Enrollment Total

	BIO 002 or BIO 014
	Cell/Molecular Biology or Microbiology
	5

5
	150

150
	5

5
	150

150

	BIOT 001
	Principles of Biotechnology
	1
	30
	1
	30

	BIOT 057
	Synthetic Biology and Algae Biotech
	1
	20
	1


	20

	BIOT 060
	Mammalian Cell Culture
	1
	20
	1
	20

	BIOT 061
	Stem Cells
	1
	20
	1
	20

	BIOT 062
	Cell Culture and Protein Recovery
	1
	24
	1
	24


*Use as many rows as required to provide requested data.

(B) Survey and Labor Market Information
In the case of a survey, the survey questionnaire, a description of the population surveyed, and survey results must be included.  

The Labor Market information for the biotechnology industry was reviewed by the Center of Excellence based at City College of San Francisco.  They wrote this section:  
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 Biological Technicians
Labor Market Information Report

Prepared by the San Francisco Center of Excellence 
for Labor Market Research
February 2019
Recommendation

Based on available secondary data, there appears to be an undersupply of Biological Technicians compared to the demand for this occupation in the Bay region, but in the North Bay sub-region (Marin, Napa, Solano and Sonoma counties) there appears to be an oversupply. The undersupply is about 310 students annually in the Bay region and the oversupply in the North Bay sub-region is about 30.  

Solano Community College indicates in their labor market information request form that, “combined with our interaction with temporary agencies and with the biotech companies themselves, a projected shortage has a potential to be severe.  Based on the experience of City College of San Francisco, we believe that we can generate a very high placement rate. New approaches to therapies using stem cells are emerging - being talked about at conferences and in industry settings. For example, recently a speaker said that CAR-T cancer therapies will be a $250 million industry within 5 years. The point of this Stem Cells and Cell Based Technologies certificate is to get a jump on the technology.”
This report also provides student outcomes data on employment and earnings for programs on TOP 0430.00 - Biotechnology and Biomedical Technology in the state and region. It is recommended that this data be reviewed to better understand how outcomes for students taking courses on this TOP code compare to potentially similar programs at colleges in the state and region, as well as to outcomes across all CTE programs at Solano Community College and in the region. 

Introduction

This report profiles Biological Technicians in the 12 county Bay region and in the North Bay sub-region for a proposed new Stem Cells and Cell Based Technologies Certificate at Solano Community College. 

	· Biological Technicians (SOC 19-4021): 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.

	Entry-Level Educational Requirement: Bachelor's degree

	Training Requirement: None

	Percentage of Community College Award Holders or Some Postsecondary Coursework: 35%


Occupational Demand

Table 1. Employment Outlook for Biological Technicians in Bay Region
	Occupation 
	2017 Jobs
	2022 Jobs
	5-Yr Change
	5-Yr % Change
	5-Yr Open-ings
	Annual Open-ings
	10% Hourly Wage
	Median Hourly Wage

	Biological Technicians

	4,600
	5,084
	484 
	11%
	2,754
	551
	$17.02 
	$25.34 


Source: EMSI 2018.2

Bay Region includes Alameda, Contra Costa, Marin, Monterey, Napa, San Benito, Solano, San Mateo, Santa Clara, Santa Cruz, Solano and Sonoma Counties
Table 2. Employment Outlook for Biological Technicians in North Bay Sub-Region
	Occupation 
	2017 Jobs
	2022 Jobs
	5-Yr Change
	5-Yr % Change
	5-Yr Open-ings
	Annual Open-ings
	10% Hourly Wage
	Median Hourly Wage

	Biological Technicians

	263
	303
	40 
	15%
	172
	34
	$16.68 
	$24.40 


Source: EMSI 2018.2

North Bay Sub-Region includes Marin, Napa, Solano and Sonoma Counties
Solano Community College indicates in their labor market information request form that, “combined with our interaction with temporary agencies and with the biotech companies themselves, a projected shortage has a potential to be severe.  Based on the experience of City College of San Francisco, we believe that we can generate a very high placement rate. New approaches to therapies using stem cells are emerging - being talked about at conferences and in industry settings. For example, recently a speaker said that CAR-T cancer therapies will be a $250 million industry within 5 years. The point of this Stem Cells and Cell Based Technologies certificate is to get a jump on the technology.”
Job Postings in Bay Region and North Bay Sub-Region
Table 3. Number of Job Postings by Occupation for latest 12 months (Sept 2017 - Aug 2018)
	Occupation
	Bay Region
	North Bay

	Biological Technicians
	917
	54


Source: Burning Glass
Table 4. Top Job Titles for Biological Technicians for latest 12 months (Sept 2017 - Aug 2018)

	Common Title
	Bay
	North Bay
	Common Title
	Bay
	North Bay

	Research Associate
	378
	26
	Research Associate, Laboratory
	17
	3

	Staff Research Associate
	57
	
	Research Associate, Engineering
	12
	

	Development Associate
	51
	2
	Research Associate, Information And Technology Industry
	9
	

	Research Technician
	34
	
	Research Associate, Oncology, Research
	9
	

	Biological Science Technician
	27
	11
	Biological Technician
	7
	3

	Staff Research Associate, C++
	22
	
	Associate Research Scientist
	6
	

	Senior Associate Research Associate, Research
	21
	1
	Research Associate, Oncology
	6
	

	Senior Research Associate
	21
	1
	Wildlife Technician
	6
	


Source: Burning Glass
Industry Concentration

Table 5. Industries hiring Biological Technicians in Bay Region
	Industry – 6 Digit NAICS (No. American Industry Classification) Codes
	Jobs in Industry (2017)
	Jobs in Industry (2022)
	% Change (2017-22)
	% in Industry (2017)

	Research and Development in the Physical, Engineering, and Life Sciences (except Nanotechnology and Biotechnology) (541715)
	1,626
	1,557
	 (4%)
	33.8%

	Research and Development in Biotechnology (except Nano biotechnology) (541714)
	549
	789
	44%
	17.1%

	Colleges, Universities, and Professional Schools (State Government) (902612)
	468
	392
	 (16%)
	8.5%

	Pharmaceutical Preparation Manufacturing (325412)
	357
	347
	 (3%)
	7.5%

	Colleges, Universities, and Professional Schools (611310)
	239
	314
	31%
	6.8%

	Federal Government, Civilian, Excluding Postal Service (901199)
	184
	174
	 (5%)
	3.8%

	General Medical and Surgical Hospitals (622110)
	115
	145
	26%
	3.2%

	Testing Laboratories (541380)
	147
	134
	 (9%)
	2.9%

	In-Vitro Diagnostic Substance Manufacturing (325413)
	38
	64
	68%
	1.4%

	Local Government, Excluding Education and Hospitals (903999)
	57
	63
	11%
	1.4%

	State Government, Excluding Education and Hospitals (902999)
	52
	61
	17%
	1.3%

	Research and Development in Nanotechnology (541713)
	65
	60
	 (8%)
	1.3%

	Colleges, Universities, and Professional Schools (Local Government) (903612)
	40
	56
	40%
	1.2%

	Medicinal and Botanical Manufacturing (325411)
	30
	52
	73%
	1.1%


Source: EMSI 2018.3
Table 6. Top Employers Posting Jobs for Biological Technicians in Bay Region and North Bay Sub-Region (Sept 2017 - Aug 2018)
	Employer
	Bay
	Employer
	Bay
	Employer
	North Bay

	UC San Diego
	32
	Department Interior
	11
	Biomarin Pharmaceutical Incorporated
	10

	University California
	24
	Zymergen
	11
	Buck Institute
	9

	Prime Therapeutics
	23
	Ascent
	9
	Department Interior
	6

	Gladstone Institutes
	21
	Fluidigm Corporation
	9
	US Government
	4

	Biophase Solutions Incorporated
	17
	US Government
	9
	Ascent
	2

	University Of California Berkeley
	17
	10X Genomics
	8
	National Audubon Society
	2

	Bristol-Myers Squibb
	16
	Biomarin Pharmaceutical Incorporated
	10
	Ultragenyx Pharmaceutical
	2

	Ngm Biopharmaceuticals
	16
	Intrexon Corporation
	8
	Ascentiant International
	1

	Rd Partners
	13
	Aduro Biotech, Inc
	7
	
	

	Gilead Sciences
	12
	Bepc
	7
	
	


Source: Burning Glass
Educational Supply

There are nine colleges in the Bay Region issuing 243 awards annually on TOP 0430.00 - Biotechnology and Biomedical Technology.  Solano Community College is the only college in the North Bay sub-region with a program under this TOP Code, issuing 65 awards annually on average.
Table 7. Awards on TOP 0430.00 - Biotechnology and Biomedical Technology in the Bay Area
	College
	Sub-Region
	Headcount
	Associates
	Certificates
	Total

	Berkeley City
	East Bay
	57
	4
	5
	9

	Contra Costa
	East Bay
	28
	2
	6
	8

	Laney
	East Bay
	96
	9
	41
	50

	Merritt
	East Bay
	177
	
	3
	3

	Ohlone
	East Bay
	140
	4
	33
	37

	San Francisco
	Mid-Peninsula
	301
	5
	55
	60

	San Mateo
	Mid-Peninsula
	
	1
	5
	6

	Skyline
	Mid-Peninsula
	52
	4
	1
	5

	Solano
	North Bay
	88
	27
	38
	65

	Total Bay Region
	939
	56
	188
	243

	Total North Bay Sub-Region
	88
	27
	38
	65


Source: IPEDS, Data Mart and Launchboard

NOTE: Headcount of students who took one or more courses is for 2016-17. The annual average for awards is 2014-17 unless there are only awards in 2016-17. The annual average for other postsecondary is for 2013-16.
Gap Analysis

Based on the data included in this report, there is a labor market gap in the Bay region with 551annual openings for Biological Technicians and 243 annual awards for an annual undersupply of 308. In the North Bay, there appears to be an oversupply with 34 annual openings and 65 annual awards for an annual oversupply of 31.
Student Outcomes

Table 8. Four Employment Outcomes Metrics for Students Who Took Courses on TOP 0430.00 - Biotechnology and Biomedical Technology
	2015-16
	Bay 
(All CTE Programs)
	Solano (All CTE Programs)
	State (TOP 0430.00)
	Bay 

(TOP 0430.00)
	North Bay (TOP 0430.00)
	Solano (TOP 0430.00)

	% Employed Four Quarters After Exit
	74%
	71%
	72%
	73%
	84%
	84%

	Median Quarterly Earnings Two Quarters After Exit
	$10,310
	$7,909
	$9,095
	$10,028
	$10,825
	$10,825

	Median % Change in Earnings
	46%
	53%
	79%
	104%
	363%

(n=17)
	363%

(n=17)

	% of Students Earning a Living Wage
	63%
	49%
	54%
	57%
	59%
	59%


Source: Launchboard Pipeline (version available on 9/27/18)
Skills and Education

Table 9. Top Skills for Biological Technicians in Bay Region (Sept 2017 - Aug 2018)
	Skill
	Postings
	Skill
	Postings
	Skill
	Postings

	Molecular Biology
	544
	qPCR
	147
	Genetics
	77

	Experiments
	431
	Tissue Culture
	132
	Proteins
	74

	Biology
	363
	Microscope
	115
	Laboratory Equipment
	71

	Biochemistry
	355
	Assay Development
	112
	Quality Assurance and Control
	70

	Cell Culturing
	338
	Chemistry
	108
	Molecular Cloning
	69

	Cell Biology
	302
	Electrophoresis
	106
	Good Laboratory Practices (GLP)
	62

	Biotechnology
	263
	Fluorescence-activated cell sorting (FACS)
	101
	Prepare Compounds and Reagents
	62

	DNA
	241
	Next Generation Sequencing (NGS)
	97
	Protein Expression
	62

	Flow Cytometry
	240
	Genome
	96
	Drug Discovery
	58

	Immunology
	235
	Transfection
	92
	Genomics
	58

	Biochemical and Cell-Based Assays
	233
	Cancer knowledge
	89
	Immunohistochemistry
	57

	Enzyme-Linked Immunosorbent Assay (ELISA)
	201
	Oncology
	85
	Sterile Procedures / Techniques
	57

	Data Analysis
	193
	Microbiology
	82
	Gel Electrophoresis
	55

	Mammalian Cell Culture
	162
	CRISPR
	81
	High-Performance Liquid Chromatography (HPLC)
	55

	Western Blot
	150
	Record Keeping
	78
	Laboratory Procedures
	55


Source: Burning Glass
Table 10. Education Requirements for Biological Technicians in Bay Region 
Note: 87% of records have been excluded because they do not include a degree level. As a result, the chart below may not be representative of the full sample.
	Education (minimum advertised)
	Latest 12 Mos. Postings

	High school or vocational training
	2 (1%)

	Associate Degree
	119 (15%)

	Bachelor’s Degree or Higher
	664 (84%)


Source: Burning Glass

Methodology

Occupations for this report were identified by use of skills listed in O*Net descriptions and job descriptions in Burning Glass. Labor demand data is sourced from Economic Modeling Specialists International (EMSI) occupation data and Burning Glass job postings data. Educational supply and student outcomes data is retrieved from multiple sources, including CTE Launchboard and CCCCO Data Mart.

Sources

O*Net Online
Labor Insight/Jobs (Burning Glass) 

Economic Modeling Specialists International (EMSI)  

CTE LaunchBoard www.calpassplus.org/Launchboard/ 

Statewide CTE Outcomes Survey

Employment Development Department Unemployment Insurance Dataset

Living Insight Center for Community Economic Development

Chancellor’s Office MIS system
Contacts

For more information, please contact:

· Doreen O’Donovan, Data Research Analyst, for Bay Area Community College Consortium (BACCC) and Centers of Excellence (CoE), doreen@baccc.net or (831) 479-6481

· John Carrese, Director, San Francisco Center of Excellence for Labor Market Research, jcarrese@ccsf.edu or (415) 267-6544
Based on this analysis, the biotechnology faculty believe that, in total, this report indicates that there is a gap in the San Francisco Bay Area based on these two sets of demand numbers compared to our regional supply.  

The LMI report from the Center of Excellence indicates:  “Based on available secondary data, there appears to be an undersupply of Biological Technicians compared to the demand for this occupation in the Bay region, but in the North Bay sub-region (Marin, Napa, Solano and Sonoma counties) there appears to be an oversupply. The undersupply is about 310 students annually in the Bay region and the oversupply in the North Bay sub-region is about 30.”  But based on our twenty years of experience with graduates, our student don not limit their job search to the North Bay – they routinely accept job offers from companies located in other counties in the San Francisco Bay area.      

Therefore, based on the LMI data from the Center of Excellence, and combined with our interaction with staffing (temp) agencies and with the biotech companies themselves, we believe that the projected shortage has a potential to be severe.  Also, based on the experience of City College of San Francisco, we believe that we can generate a very high placement rate.  
Item 6.  Place of Program in Curriculum/Similar Programs

Before completing this section, review the college’s existing program inventory in the CCC Curriculum Inventory, then address the following questions:
a) Do any active inventory records need to be made inactive or changed in connection with the approval of the proposed program?  If yes, please specify.  

No
b) Does the program replace any existing program(s) on the college’s inventory?  Provide relevant details if this program is related to the termination or scaling down of another program(s).


No 

c) What related programs are offered by the college?  



This program is latticed with the Industrial Biotechnology certificate.  The Associates degree is stacked upon it.  And, the Bachelors of Science in Biomanufacturing is stacked upon that.  
Item 7.  Similar Programs at Other Colleges in Service Area

Again, this program has been modeled after, and expands upon, the very successful Stem Cell programs at City College of San Francisco and Madison Community College.  Their program has been exported, through a grant, to many colleges across the United States. Since the job numbers are so high and the career potential so great, colleges do not feel like they have competition in this field.  

	College or Organization
	Program
	Who you contacted
	Outcome of contact

	City College of San Francisco
	Stem Cell certificate
	Bob Del Vecchio

Carin Zimmerman
	The staff of CCSF have agreed to help with implementation

	National Institute for the Innovation in the Manufacturer of Biologics (NIIMBL)
	WorkForce committee
	Workforce committee
	Conversation with Genentech, Celgene, Merck

	Shoreline College

Seattle, WA
	Under development
	Guy Hamilton


	Continuing conversation with Juno/Celgene

	Madison Area Technical College
	Stem Cell 
	Tom Tubon
	Consultation about stem cells


