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Foreword: Vision for San Diego
I am pleased to share with you the Information and Communication Technologies: Labor Market
Analysis report. This report is one in a series of five published this year. We identified five regional high-priority sectors for an in-depth assessment of employer needs: Advanced Manufacturing, Life Sciences, Information and Communication Technologies, Clean Energy and Health
Care.
Information and Communication Technologies (ICT) occupations are employed across all
industry sectors, including the other four priority sectors. The 11 occupations featured in this
report tend to pay more and grow faster than the average occupation in San Diego County.
They account for more than 40,000 jobs and approximately 3 percent of the region’s total
employment. Its projected rapid employment growth and opportunities for on-the-job training,
combined with reported current and future skills shortage, placed ICT on our list of San Diego’s
top five priority sectors.
Our findings are a result of a collaboration with the San Diego and Imperial Counties Community Colleges Association (SDICCCA). These reports represent the first step in cooperative,
sector-based strategies for workforce development in our region. Together, the San Diego
Workforce Partnership (SDWP) and SDICCCA conducted online surveys, in-person interviews
and focus groups of regional employers from the ICT sector. We delved deep, asking questions
that would give us insight into the jobs that can be filled with an associate degree or short-term
training. Our findings and recommendations paint a picture of where we are and where we
should be headed in our workforce planning.
With nearly 1.6 million people in the regional workforce, it is important for us to continuously
review the state of our industries and identify job potential for our burgeoning workforce.
We need to inform the unemployed, the underemployed and the yet-to-be-employed of which
careers will provide an upward trajectory and meet the needs of our regional employers.
SDWP is committed to funding research and job training programs that will ensure every business in our region has access to a skilled workforce and every job seeker has access to meaningful employment.
Together we will build our region’s skilled and prosperous workforce.

			
			

Peter Callstrom, President and CEO
San Diego Workforce Partnership
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EXECUTIVE SUMMARY
Information and Communication Technologies (ICT) is a sector that encompasses all use of technology,
including communication, software and information transmission. The sector spans all industries, but is
primarily concentrated in the professional, scientific, and technology services industries.
In San Diego County, ICT employs over 42,000 workers (almost 3 percent of the total workforce in the
County) in high-wage positions. Employment grew 9.7 percent from 2004 to 2014, and is expected to grow
an additional 9.8 percent over the next five years.
This report documents the opportunities for and expectations of workers as well as the needs of employers
in the ICT sector, and recommends specific actions for workers, education and training providers, and
investments in workforce development to prepare the future workforce.
For the purposes of this study, 11 occupations were selected for in-depth analysis:
•  
•  
•  
•  
•  
•  
•  
•  
•  
•  
•  

Computer programmers
Software developers/engineers – applications or app developers
Software developers/engineers - systems software
Computer systems analysts
Information security analysts
Web developers
Database administrators
Network and computer systems administrators
1
Computer support specialists - hardware
2
Computer support specialists - software
Graphic designers

This report gives an overview of the ICT sector in San Diego County, an overview of the 11 occupations
studied, employer expectations regarding education and training, and an analysis of the region’s ability to
supply workers for employer demands.
Overall, there is a slight oversupply of ICT workers; however, when broken down by occupation, there are
some areas that should be addressed by educators and investors in the workforce development system.
Employers have difficulties finding qualified candidates to fill positions, which suggests that educators
should start pointing students in the direction of ICT at an earlier age and increase the number of programs
that can supply workers to the region. Furthermore, the workforce development system should develop
resources for job seekers to be more educated about this innovative and changing sector.

1

According to the Standard Occupational Classification (SOC), the occupational title for this position is computer user support
specialists.
2
The occupational title for this position in the SOC is computer network support specialists.
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INTRODUCTION
Information and Communication Technologies (ICT) integrates communications, telecommunications,
computers and software, and enables users to gather and transmit information. ICT workers play a valuable
role in increasing productivity across all industries, while taking on the role of a catalyst for innovation.
ICT workers develop new innovative products and services and
improve productivity of firms across all industries. In San Diego
County, ICT plays a central role in the region’s most economically
impactful industry clusters. SANDAG recently identified 14 traded
industry clusters that drive wealth in the region by providing products
and services that can be sold to consumers and businesses outside of
3
San Diego County. The ICT sector had the second highest employment
of the 14 traded clusters identified.
Workers employed in industries that use ICT knowledge and skills earn
above average wages (median wage is $36.69 per hour), and account
4
for almost half (44 percent) of all traded industry cluster employment
in San Diego County—over 42,000 workers. Industries that employ ICT
occupations include Government, Management & Administrative
Services, and Health Care.

ICT and Productivity
Recent research by the
European Union Commission,
Economic Impact of ICT,
attributed worker
productivity in the United
States between 1995 and
2004 to “stronger
productivity growth in the
United States’ ICT production
0
and market service sectors.”

In order to better understand the labor market landscape and workforce needs of San Diego’s ICT
employers, the San Diego Workforce Partnership (SDWP) collaborated with the California Community
Colleges Center of Excellence for Labor Market Research, San Diego-Imperial Region (COE) and the San
Diego & Imperial Counties Community Colleges Association (SDICCCA) to conduct this study. ICT was
chosen for in-depth research as one of the five priority sectors that SDWP and SDICCCA share. The
research will be used for sector-based workforce development strategies and allocation of resources. This
report was commissioned by SDWP, and BW Research Partnership, Inc. collected data from surveys and
interviews with employers.
To have a deeper understanding of specific industry needs, this study focuses on 11 ICT occupations that
are found in industries throughout the economy. The research explores firms that employ ICT workers, the
expected growth of those firms, and an analysis of the skills and education requirements for each
occupation.

INDUSTRY SECTOR OVERVIEW
San Diego County businesses that hire ICT occupations are found throughout the regional economy and
represent a broad range of industries such as communications, computers, electronics and software. The
sector spans all geographic areas within the County. The economic impact of the sector is large in the

0

Source: ec.europa.eu/digital-agenda/sites/digital-agenda/files/econ_impact_of_ict.pdf.
Source: sandag.org/uploads/publicationid/publicationid_1715_15318.pdf.
4
Related clusters include Aerospace, Navigation, and Maritime Technologies, Biotechnology and Pharmaceuticals, Biomedical Devices
and Products, and Clean Tech.
3
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County—the San Diego Regional Economic Development Corporation estimates that the impact of the
5
Software subsector is approximately $9.8 billion.
ICT workers are employed in both traditional ICT industries, such as custom computer programming
services, as well as in non-ICT industries, such as health care or government. Approximately 40 percent of
the 40,000 workers in the 11 ICT occupations analyzed in this study are found in traditional ICT industries
6
with the remaining 60 percent found in non-ICT industries.
The 11 ICT occupations are found across industries throughout San Diego County— within firms with as few
7
as five employees or in organizations with as large as 1,000+. For this study, industries were categorized
into three categories: primary, secondary and tertiary industries (Figure 1).
1.   The primary industry employing the largest number of ICT occupations is professional, scientific
8
and technical services. This industry accounted for approximately 19,800 ICT jobs (47 percent of
all ICT jobs) in the County in 2014. Over half of industry employment is within custom computer
programming services and computer systems design services. Jobs in this industry are generally
Core positions — positions found in companies whose primary business is ICT. These workers
develop new products that will be sold by firms and generate revenue.
2.   Secondary industries have fewer ICT workers than the primary industry as a percentage of the
workforce and include manufacturing (4,800 ICT jobs), information (4,200 ICT jobs), government
9
(3,700 ICT jobs), and management and administrative services (3,400 ICT jobs). These secondary
industries comprise approximately 38 percent of all ICT jobs in the region. Both Core and Support
ICT workers belong in this industry group.
3.   Tertiary industries are defined as those that employ between 600 and 3,000 ICT workers in San
Diego County. These industries include finance and insurance (1,900 ICT jobs), wholesale trade
10
(1,800 ICT jobs), educational services (800 ICT jobs), health care and social assistance (700 ICT
11
jobs), and retail trade (700 ICT jobs). Tertiary industries account for approximately 14 percent of
all ICT jobs with the largest proportion coming from support occupations.

5

Source: sandiegobusiness.org/industry/communications.
Source: Economic Modeling Specialists, International (EMSI). 2014.2.
7
Defined at the 2-digit North American Industry Classification System (NAICS) level. Data source: EMSI. 2014.2.
8
Professional, scientific and technical services industry is defined by the NAICS code 64. NAICS codes are used in federal agencies to
collect and disseminate industry and employment data.
9
Manufacturing is defined by the NAICS codes 31 through 33, information is NAICS 51, government is NAICS 92, and management and
administrative services is NAICS 55-56.
10
This only includes private educational services.
11
Finance and insurance is defined by NAICS 52, wholesale trade by NAICS 42, educational services by NAICS 61, health care and
social assistance by NAICS 62, and retail trade by NAICS 44-45.
6
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Figure 1: Primary Industries in San Diego County that Employ the 11 ICT Occupations

Geographic Profile
The 11 ICT occupations can be found in businesses across San Diego County and are concentrated in several
areas within the County, including Carlsbad, Sorrento Valley and downtown San Diego (Figure 2). Secondary
areas of ICT occupational concentration include Poway, areas surrounding Sorrento Valley and Chula Vista.
Figure 2: The 11 ICT Occupations Across San Diego County, by Zip Code

5
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OCCUPATIONAL OVERVIEW
For this study, 11 occupations were selected for an in-depth analysis of growth trends, employer
expectations, and skills necessary for success in this sector. Overall, the 11 ICT occupations have a mean
wage of $36.69 per hour, and typical entry-level education requirements start at an associate degree or
higher. Men largely dominate this sector (71 percent of workers).
These 11 ICT occupations have been growing at a strong pace, and
Core vs. Support
are expected to continue to grow, with approximately 1,600 job
Generally, core ICT positions
openings per year over the next five years.
are found within firms that
There are many different ways of segmenting or categorizing ICT
specialize in technology
occupational employment. For this report, we classified the 11
product development. Support
occupations as “core,” “support” or “mixed” positions (Table 1).
ICT occupations are not
Core ICT workers develop new products and services, while ICT
limited to the specialized
support employees work to increase firm productivity. Mixed
industry, but rather, span all
occupations refer to positions that can be either core or support,
industries.
depending on the specific role that an individual plays at a
company.
Table 1: 11 ICT Occupations, by Type
Core Positions
Computer programmers
Software developers applications
Software developers - systems
software

Mixed Positions
Computer systems analysts
Information security analysts
Web developers

Support Positions
Database administrators
Network and computer systems
administrators
Computer support specialists 12
hardware
Computer support specialists 13
software
Graphic designers

Historic and Projected Growth
Growth over the past 10 years has not been consistent across the ICT sector in San Diego County. Overall,
all occupations grew, though some at a much faster pace than others. This section examines the recent
growth or decline of the 11 ICT occupations and their expected future growth.
From 2004 to 2014, the 11 ICT occupations collectively grew by almost 10 percent (3,800 jobs) at a time
when overall employment in San Diego County experienced only a 3 percent growth in total employment
(Figure 3).14

12

According to the SOC code, the occupational title for this position is computer user support specialists.
The occupational title for this position in the SOC is computer network support specialists.
14
EMSI. Quarterly Census of Employment and Wages (QCEW), non-QCEW and self-employment data. May 2014.
13
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Figure 3: Historic and Projected Growth, All ICT Occupations
*2014-2018 projections

46,450

43,460

41,829
40,642
39,633

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014* 2015* 2016* 2017* 2018*

*projected growth
Individual occupations from 2007 to 2013 were analyzed and classified as declining, little-to-no growth, and
growing at above-average rates. While the 11 ICT occupations in San Diego County were not recessionproof, the historic growth pattern indicates that these occupations still fared better than the typical
occupation in the region.
An analysis of occupational growth by core, support and mixed positions indicate a few differences. ICT core
positions have grown at a steady pace with little effect from the Great Recession between 2008 and 2009.
Support positions, on the other hand, saw a significant drop in employment during the same time period, and
15
have recovered at a much slower pace than core positions (Figure 4). Businesses are likely to continue
investing in core positions directly engaged in their firm’s revenue streams (e.g., sales people, product
developers), but will often look to reduce staff (typically support positions) that do not directly contribute to
the firm’s bottom line, even if they play a valuable role in the firm’s long-term productivity.

15

Source: EMSI. QCEW, non-QCEW and self-employment data. May 2014.
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Figure 4: Core and Support Occupational Growth
Core

Mixed

Support
20727

17092
16138

6404

18270

16660

6899

19348

16416

7696

17247

8476

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014* 2015* 2016* 2017* 2018*

*projected growth
Those working in the ICT industry make a decision early in their career as to what area of specialization they
want to focus on, and increasingly, employers expect job seekers to have some specific training and/or
education in at least one of four broad areas of expertise. These four occupational groups are:
Analysts: These positions are focused on managing, communicating and refining the product
development process. Workers ensure that a new product or service that is being developed meets
the business goals of the project including profitability, as well as coordinating and communicating
between the different team members engaged in product design and development. These are
mixed ICT positions: computer systems analysts and information security analysts.
Multimedia & Design: These positions are focused on creating a visually appealing and userfriendly technology experience. These are mixed ICT positions: web developers and graphic
designers.
Network & Support: These positions are focused on user assistance and behind-the-scenes
maintenance of technology within an organization. Workers oversee the daily performance of
16
computer systems. These are support ICT positions: computer specialists - hardware, computer
17
support specialists - software, database administrators, and network and computer systems
administrators.
Technical & Software Development: These positions are focused on the technical development
and engineering required to create a new ICT product or service. Workers are engaged in
developing the technical specifications required to create a new product or service, then directly or
indirectly engaged in ensuring these specifications are completed correctly. These are core ICT

16
17

8

SOC occupational title: computer user support specialists.
SOC occupational title: computer network support specialists.
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positions: computer programmers, software developers – applications, and software developers systems software (Figure 5).

Figure 5: ICT Areas of Core Occupations
Multimedia
& Design
Technical &
Software
Development

Core ICT
Occupations

Analysts

Employment Demand
Building upon the supply-side assessment, data from Economic Modeling Specialists, International (EMSI)
was used to gather projected annualized job openings from 2013 to 2018. These job openings include net
growth and replacement jobs and were annualized to provide a five-year average of expected openings for
each of the generalized occupational sections (Table 2).18
Technical and software development positions are expected to have over 700 openings (both new and
replacement jobs) each year for the next five years. Overall, there will be almost 1,600 new and replacement
job openings each year through 2018.
Table 2: Demand Side Analysis: Job Growth and Annual Openings Breakdown

Analysts
Multimedia and Design
Network and Support
Technical and Software Development
Total

2013 Jobs

2018 Jobs

5,475
5,622
12,378
18,827
42,302

6,312
5,907
13,503
20,727
46,450

Total
Change
(%)
15%
5%
9%
10%
10%

Average
Annual
Openings
262
193
438
702
1,595

18

Source: EMSI. QCEW, non-QCEW and self-employment data. May 2014. For the breakdown of occupations within each occupational
group, view Appendix D.
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Figure 6 illustrates the four occupational groups’ historic (2004–2014) and projected (2014–2018)
growth.19 All occupational groups experienced a decline in growth during the Great Recession (2008–2009);
however, all groups have experienced significant growth since 2010, and are projected to continue growing
through 2018. Network and support positions were the hardest hit occupational group during the Great
Recession, dropping three percent below its 2004 level of employment. Multimedia and design was not far
behind, dropping to its 2004 level of employment in 2010.
Figure 6: Historic & Projected Growth by Occupation Group (2004-2018)
30%

29%

25%
21%
20%
15%
10%

Analysts

16%
13%
7%

5%
0%

3%

10%
10%

Network & Support
Technical & Software
Development
Multimedia & Design

-5%

*projected growth

Employer Expectations
While historic data gives a good indication of future growth over the next five years, over 100 employers
were surveyed to obtain a more complete picture. Employers were asked about their expectations
regarding growth over the next 12 months, education and training requirements, skill requirements and
difficulties in hiring qualified candidates.
Thirty-eight percent of firms employing the 11 ICT occupations expect to increase total employment in their
San Diego County locations over the next 12 months, while only 3 percent expect to have fewer employees.
This translates to an expected overall employment growth of 6 percent over the next 12 months for San
Diego County firms that employ at least one of the 11 ICT occupations — more than twice the expected
20
growth found in a recent survey of San Diego County employers across all industries of employers or
21
countywide employment forecasts.

19

EMSI. QCEW, non-QCEW and self-employment data. May 2014.
2.2 percent employment growth expected for all San Diego County employers surveyed in the San Diego Workforce Partnership’s InDemand Jobs report.
21
1.9 percent average annual growth for San Diego County employment from 2013 to 2018 based on the October 2013, California
County-Level Economic Forecast, published by the California Department of Transportation.
20
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Of the 11 occupations, five are expected to grow by over 7 percent in the next 12 months, and four are
expected to grow between 3 and 6 percent. Only information security analysts and computer support
specialists for software are not expected to increase total employment over the next 12 months (Figure 7),
while core and support positions are slated to grow at a mixed rate.22
Figure 7: 12-Month Average Employer Growth Expectations for the 11 ICT Occupations
15.40%

Web developers (n=23)
Software developers/engineers - applications or app developers…

13.20%

Graphic designers (n=32)

11.40%

Software developers/engineers - systems software (n=19)

9.40%

Database administrators (n=30)

7.90%

Computer systems analysts (n=29)

5.50%
3.90%

Network and computer systems administrators (n=43)

3.30%

Computer programmers (n=23)

2.80%

Computer support specialists - hardware (n=36)
Information security analysts (n=19)
Computer support specialists - software (n=40)

0.00%
-1.90%

Figure 8 illustrates the mean hourly wage of each ICT occupation. On average, higher-paying ICT
23
occupations are expected to grow faster than their lower-paying counterparts.

22

Source: Employer survey. Outliers have been removed from the extrapolated growth figures. “n” indicates the number of survey
respondents.
23
Data sources: Employer survey and EMSI.
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Figure 8: 12-Month Growth Expectations by Mean Wages
$52.84

Software developers/engineers - systems software

$46.45

Software developers/engineers - applications or app developers

$44.23

Information security analysts

$40.79

Computer systems analysts

$39.98

Database administrators
Network and computer systems administrators

$37.66

Computer programmers

$37.16
$30.39

Computer support specialists - hardware
Web developers
Graphic designers
Computer support specialists - software

$27.75
$26.02
$22.99

Education and Training
While typical entry-level candidates for these 11 ICT jobs tend to have bachelor’s degrees, employers were
surveyed regarding preferences for educational attainment, work experience, and training beyond the
traditional degree including professional certifications and self-directed learning.
Figure 9 illustrates the percentage of employers that expect one year or more of work experience compared
to the percentage of employers that expect a bachelor’s degree or higher.24

24

Source: Employer survey. 2014.
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Figure 9: Education and Work Experience Expectations
Bachelor's Degree

One Year Work Experience

Software developers/engineers - applications or app
developers

88.9%
81.4%

Computer programmers

82.6%
86.9%

Software developers/engineers - systems software

78.2%
78.3%

Information security analysts
Database administrators

47.1%

Web developers

46.2%

58.9%
73.1%

44.8%

Computer systems analysts
Network and computer systems administrators

39.1%

Graphic designers

38.9%
30.2%

Computer support specialists - software
Computer support specialists - hardware

85.2%

66.6%

17.9%

86.2%
76.1%
63.9%
60.5%
56.4%

Positions that require higher levels of education tend to also require more work experience. Employers of
computer programmers placed a higher relative importance on education, while employers of computer
systems analysts placed a higher relative importance on work experience. The four occupations requiring
both lower work experience and lower education indicate a good fit for entry-level workers.
Employer expectations for core positions are markedly different than for support positions. Employers
seeking to fill ICT core positions often look for employees with strong academic credentials, who can solve
problems using advanced mathematics, logic and other forms of quantitative analysis. On the other hand,
employers hiring for ICT support positions tend to place greater importance on applicants with “hands-on”
industry and/or technological experience.
Employers of support positions often derive more value
from a certificate that conveys technical competence
other than a postsecondary degree. Additionally,
employers look for support workers who can visualize
the big picture in order to assist the organization in
reaching its set goals.
Over one-third of San Diego County’s ICT occupational
employers expect a professional certification for five of
the 11 ICT occupations. For many ICT employers,
industry-based or professional certifications are an
indication of a job candidate’s technical proficiency for a
given occupation.

Professional Certifications vs. Certificates
Industry-based, or professional,
certifications are offered by organizations
such as Microsoft, Cisco, or CompTIA, and
are awarded based on test performance.
Certificates, or awards, are traditional
academic degrees awarded based on
completion of coursework, and typically
require a set number of instructional
hours.

13
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Figure 10 indicates the percentage of firms employing ICT workers that typically expect applicants to have
25
professional certification to be considered for that occupation. Employers were allowed to identify both a
type of degree and a professional certification as a typical educational requirement for an ICT occupation,
indicating the importance of industry certifications even when having a four-year degree. For example,
information security analysts had over three-quarters of employers expect a bachelor’s degree or graduate
degree with many of those also expecting some additional type of professional certification.
At least 10 percent of ICT occupational employers expect professional certifications for all 11 of the
occupations examined while one-third of employers expect professional certification for five of the
occupations. For these five occupations, employers indicated the following certifications as somewhat or
very important and whether they experienced some or great difficulty finding applicants with the preferred
professional certifications.
Figure 10: Employer Reported Difficulty in Finding Qualified Candidates by Certification

Supervisory and management positions in the ICT industry generally require a college degree. While ICTrelated positions are typically in computer-related fields, it is not necessarily a requirement as degrees
related to business or other creative fields such as design and art are common among successful ICT
workers.
In order to advance in ICT support positions, workers must combine technical expertise with management
skills in order to move to more senior positions such as a project manager or chief technology officer. Other
career pathways could include use of technical skills to support other departments in an organization, such
as accounting, risk management or human resources.
All ICT workers should ensure that their skills are up-to-date in an ever-changing technological
environment, which can allow workers to increase learning, become well rounded, and gain hands-on
experience. ICT workers should also be well rounded outside their technology specialization in order to take
advantage of other opportunities that may arise. To keep up with current trends and identify such
opportunities, workers should find a mentor who can guide them along the right path.

25

Source: Employer survey. 2014.
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92 percent of interviewees rated self-directed learning as the most important activity for success while 68
percent rated it as “very important”. This key element was underscored by hiring manager interviewees
who describe self-directed learning as best displayed by a “show, don’t tell” attitude that includes bringing
work products to interviews. One interviewee summarized this well:
I did not have a computer science background and only had a business degree, and chose to
become a developer. I spent thousands of hours learning how to develop systems to achieve my
desired career path.
While employers rated previous work experience as the most important component of education and
training, self-guided learning was ranked significantly higher than formal training for developing important
technical and non-technical skills.

Skill Requirements
To gain an understanding of the skills employers look for in a strong job candidate, five general skill sets
were evaluated: data processing and analysis, technical writing, oral communication, people and customer
service, and management and organization. Employers were asked to identify the expected level of each
skill that individuals should have in each of the 11 ICT occupations. On average, employers expect ICT
employees to have advanced competency in processing and analyzing data as well as managing and
organizing projects and people, which typically require specific training or work experience. However, ICT
workers are expected to have just general competency in oral communication, which can be obtained
through general training, experience, or educational training as early as K-12.
Of the five skill sets examined, the three occupations with the highest expectations are:
•  
•  
•  

Information security analysts
Computer systems analysts
Software developers/ systems software engineers

These three occupations also have the highest educational and/or work experience requirements and the
highest mean wages.
One important characteristic of a successful ICT worker is flexibility, which refers to a “willingness to bend
and go where and do what is needed,” and “being open-minded to learn new tasks.” One interviewee gave a
concrete example of how adaptability helped him proceed in his career:
After a reorganization, my reputation took a hit with my new group. They stuck me in a terrible
job and tried to run me down by making me travel for an entire year and work on the most
problematic, yet least visible and important projects . . . Do your job, show people you can deal
with tough times, and then leverage the network you've worked so hard to build to get new
opportunities.
Most of the workers who were interviewed noted the importance of professional and personal networks to
their career advancement. While networking through modern technological applications such as LinkedIn is
helpful, it does not substitute for the development of personal relationships.
Communication is critical for success in ICT whether you work in a core occupation or one supported by
related technologies. This includes basic communication abilities, as well as knowing how and when to listen
to colleagues, clients and supervisors. One interviewee stated that “communication skills [mean] the ability
to navigate political landscapes.” Other interviewees noted the importance of using critical thinking and
problem solving skills to listen and respond with potential solutions rather than criticism.

15
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Hiring Difficulties
Employers are having difficulty finding qualified applicants for all 11 occupations. Applicants were
evaluated in four categories: educational attainment, work experience, occupation-specific training, and
interpersonal and social skills. Employers reported high levels of difficulty hiring for information security
analysts, computer support specialists – hardware, and computer support specialists - software. Specifically,
information security analysts are the most difficult to hire for in terms of educational attainment (26
percent of employers reporting difficulties), while both computer support specialist – hardware and
software applicants do not have the required interpersonal and social skills (40 percent of employers
reporting difficulties in each occupation). Additionally, information security analysts and computer support
specialists – software are not expected to grow in the next 12 months.
Figure 11 illustrates the percentage of employers experiencing at least some difficulty finding applicants
with relevant work experience versus appropriate education in each ICT occupation.26 For all 11 ICT
occupations, employers are experiencing greater difficulty finding job applicants with relevant work
experience compared to their education, while over half of employers indicated at least some difficulty
finding job applicants with the appropriate work experience for six of the 11 occupations.

26

Employer survey. 2014.
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Figure 11: Employer Difficulty Finding Appropriate Education and Work Experience
% of Employer Difficulty with Appropriate Education
% of Employer Difficulty with Relevant Work Experience
Software developers/engineers - systems software
Computer programmers
Software developers/engineers - applications or app
developers
Graphic designers

17.4%
18.5%

59.3%

16.7%

52.8%

17.2%

Database administrators

17.6%

Information security analysts

Computer support specialists - software
Web developers
Computer support specialists - hardware

59.3%

14.8%

Computer systems analysts

Network and computer systems administrators

73.9%

51.7%
50.0%

26.1%
17.4%

41.3%

14.0%

34.9%

19.2%
12.8%

47.8%

30.8%

23.1%

Out of the 11 occupations, information security analysts have the fewest number of job openings, but the
highest percentage of employers reporting difficulty finding applicants with appropriate education. For each
occupation, less than 20 percent of employers have difficulty hiring candidates with the appropriate
education (with the exception of information security analysts); however, over 45 percent of employers
have difficulty hiring candidates with relevant work experience in seven occupations: software
developers/engineers – systems software, computer programmers, software developers/engineers –
applications or app developers, graphic designers, computer systems analysts, database administrators and
information security analysts.
In addition to education and work experience, employers indicated having some difficulty finding applicants
with both position-specific training and interpersonal and social skills, but hands-on training programs could
27
improve both areas (Table 3).

27

Source: Employer survey. 2014.
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Table 3: Employer Difficulty Finding Interpersonal/Social Skills and Training Specific to the Position

Occupation
Computer support specialists - hardware
Computer programmers
Software developers - systems software
Computer systems analysts
Network and computer systems administrators
Database administrators
Software developers – applications or app
developers
Graphic designers
Computer support specialists - software
Information security analysts
Web developers

Percentage of Employers
Having Difficulty Finding
Candidates with
Interpersonal & Social Skills
39.5%
37.0%
34.8%
34.5%
32.6%
32.4%

Percentage of Employers
Having Difficulty Finding
Candidates with Training
Specific to the Position
37.2%
37.0%
43.5%
31.0%
37.0%
50.0%

29.6%

44.4%

27.8%
23.1%
21.7%
15.4%

25.0%
17.9%
30.4%
23.1%

GAP ANALYSIS
To identify areas for improvement in the talent pipeline, the current program completions and expected
growth were compared to determine any gaps. This serves as a starting point to inform educational
programs and investments in future workforce development.

Educational Programs (Supply)
28

Educational data taken from California Community Colleges Chancellor’s Office Data Mart, Integrated
Postsecondary Education Data System (IPEDS), and Regional Occupational Programs (ROP) serves as the
foundation for the ICT supply-side assessment. (Employer demand is discussed in the Occupational
Overview.)
As Table 4 shows, program completions are higher for network and support, as well as technical and
software development programs compared to analyst programs and multimedia and design programs.29
Additionally, the number of bachelor awards is slightly higher than associate or certificate awards, and
comprise over half of all awards for both analyst programs (58 percent) and technical and software
development programs (54 percent).
Overall, regional education and training programs produce almost 1,800 newly-trained workers each year—
500 with certificates, over 500 with associate degrees, and over 700 with bachelor’s degrees.

28
29

California Community Colleges Chancellor’s Office Management Information Systems Data Mart datamart.cccco.edu/
Source: Data Mart, IPEDS, ROP.
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Table 4: Supply Side Analysis: Program Completion Breakdown

Analysts
Network and Support
Technical and Software Development
Multimedia and Design
Total

Avg. Annual
Certificate
Awards

Avg. Annual
Associate
Awards

Avg. Annual
Bachelor
Awards

Total
Awards

19
229
139
112
499

43
202
118
180
543

102
77
379
181
739

164
508
636
473
1,781

Analysis
Average annual job openings were compared to the average annual regional program completions. For
the11 ICT positions analyzed in this study, a surplus of over 180 workers is trained for the projected annual
30
openings (Table 5).
Online job postings data for Jan. 1, 2013 through Dec. 31, 2013 were pulled to compare the number of job
openings in the region with the total number of job postings. There were a surprising number of job postings
compared to the number of projected openings (almost 20 times more job postings than actual job
openings).
Occupations with the largest supply gap were computer user support specialists (undersupply of 188
workers), software developers - applications ( undersupply of 184 workers), software developers - systems
software (undersupply of 144 workers), network and computer systems administrators (undersupply of 94
workers), and computer systems analysts (undersupply of 83 workers).
Table 5: Gap Analysis between Job Openings and Program Completions

Analysts
Network and Support
Technical and Software Development
Multimedia and Design
Total

Annual
Regional
31
Openings

Total
Awards

Oversupply/
Undersupply

2013 Job
Postings

262
438
702
193
1,595

164
508
636
473
1,781

-98
+70
-66
+280
+186

4,445
6,068
13,254
1,863
25,630

Overall, analysts and technical and software development programs are slightly undersupplied, while
programs in network and support, as well as multimedia and design are providing an oversupply of workers.

30

Source: EMSI, Data Mart, IPEDS, ROP, Burning Glass.
Annual Regional Occupational Needs includes all job openings from net growth and half of job openings from replacement job
openings. This assumes that half of replacement job openings will look for continued work in that occupation, while the remaining half
will either look for work in another occupational category or no longer be in the regional workforce. Data source: EMSI.
31
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CONCLUSIONS AND RECOMMENDATIONS
Information and communication technologies change rapidly, and the same forces of “creative destruction”
that typify the innovative core of the ICT cluster also impact the careers of people who work within it. Just
as past technologies such as mainframes, personal computers, traditional software and cellular phones
become obsolete in the face of new mobile devices and apps, so too can workers’ skill sets become stale and
no longer in demand by employers. This constant churn of ICT employment is visible in all occupations
studied for this report, reflecting the need for current and future ICT workers to develop navigable skills for
their careers.
ICT workers who enjoy the most success are those who understand and embrace the volatile nature of the
industry and commit to continuous improvement and relevance. Perhaps more than in any other industry,
career navigation is critical to long-term employment success in the ICT sector. To address these issues, the
following recommendations are intended to guide the workforce development system in developing San
Diego’s future ICT workers.

Job Seekers
Job seekers should start with formal education in a field that he or she is interested in and passionate about.
Workers should be flexible, adaptable to changing work environments and have attention to detail in order
to correctly and efficiently complete tasks.
In addition to technical expertise, ICT workers should also focus on their soft skills such as having patience,
motivation, determination, a positive work attitude, and the ability to work hard and be a team player.
Additionally, job seekers should create and maintain relationships within the ICT sector through
networking, which benefits workers by allowing them to practice communication skills and tout their talents
and abilities.

Education and Training Providers
Education and training strategies and investments should be different for core ICT positions and support
ICT positions. Job seekers interested in support positions should gain specific technical experience and
work towards obtaining industry-related certificates that employers value. Alternatively, job seekers
interested in core positions should have strong academic credentials and seek opportunities that display
problem-solving abilities or use of technical skills such as math, logic and quantitative analysis.
Educators should provide a contextual understanding of what skills and abilities employers look for and
their relevance to industry objectives and growing occupations.
Educators and employers should partner to introduce and develop foundational ICT skills beginning in the
K-12 system and continuing through postsecondary education. Programs could include courses in
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mathematics, English, art, communication, social sciences and physical sciences, while relating curriculum to
32
real-world applications.
Employers indicated the value of processing and analyzing data, and managing and organizing projects and
people — skills that can be combined with foundational digital literacy skills such as information literacy,
33
digital scholarship, and career and identity management to introduce students to the world of ICT.
Training providers should focus on providing instruction for ICT industry certifications (especially
information security analysts, computer systems analysts, database administrators, and computer support
specialists—hardware and network security administrators). Certificates provide employers with
confidence in the holder’s technical competence and ability.
Education and training providers should expand opportunities hands-on experiences for all ICT occupations,
include coursework that emphasizes industry needs, and allows students and job seekers to develop
portfolios that demonstrate their skills. This will allow job seekers to show, rather than discuss, what they
have done.

Workforce Development System
Regional workforce development organizations should partner with training and education providers to
help job seekers develop the skills necessary to succeed in the ICT sector.
The workforce development system should provide a range of resources for job seekers, including (but not
limited to): online assessment of skills that employers find valuable in the sector, catalogue of education and
training resources, labor market information specific to the sector, calendar of events (networking, job fairs,
seminars), links to online job postings, and resources for interview- and work-readiness.
The workforce development system should partner with regional universities to develop and/or expand the
capacity of four-year degrees for technical development and engineering positions.
The workforce development system should also provide seminars regarding employment in the ICT sector
for both new entrants and incumbent workers. These seminars would provide San Diego County-specific
information regarding the following:
•  
•  
•  

General occupational overview of the sector, growth expectations, and career pathways
Description of skill sets that employers find valuable, and ways in which job seekers can attain these
skills
Discussion of trends and technological innovations that could impact the sector.

32

The resources for technology-focused project-based learning and other technology-centered contextual learning frameworks can be
found at Edutopia. Their focus on integrating technology into project-based learning models provides both resources and examples of
how to introduce and develop foundational ICT skills in the classroom. Go to edutopia.org for more information. San Diego County’s
High Tech High offers another valuable resource for examining how to introduce and develop foundational ICT skills in the classroom.
Go to hightechhigh.org for more information.
33
Recent research in the United Kingdom has identified seven elements of digital literacy that could serve as components of a
contextual learning module for introducing and developing skills within ICT occupations. Source: jiscinfonet.ac.uk/infokits/digitalliteracies/.
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APPENDIX A: OCCUPATIONAL PROFILES
Sources: U.S. Bureau of Labor Statistics, Economic Modeling Specialists, International and O*NET Online

Software Developers, Applications
Standard Occupational Code: 15-1132
Other Job Title(s): Software Engineer, Java Software Developer, Applications Engineer, Software Developer
Description: Develop, create and modify general computer applications software or specialized utility
programs. Analyze user needs and develop software solutions. Design software or customize software for
client use with the aim of optimizing operational efficiency. May analyze and design databases within an
application area, working individually or coordinating database development as part of a team. May
supervise computer programmers.
Fast Facts
Current Employment (2013)

7,439

Projected Employment (2018)

8,365

Growth Rate (2013-2018)

12%

Average Annual Openings (2013-2018)

289

Hourly Pay Range

$36.25
Entry-level

Typical Educational Attainment

Bachelor’s degree

$46.22
Median

$55.77
Experienced

Top Skills and Competencies
Technical
Software Engineering
JAVA
SQL
LINUX
Microsoft C#

Non-Technical
Communication
Writing
Problem Solving
Troubleshooting
Microsoft Windows

Occupational Tasks
•  
•  
•  
•  
•  
•  
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Modify existing software to correct errors, allow it to adapt to new hardware or to improve its
performance.
Develop and direct software system testing and validation procedures, programming and
documentation.
Confer with systems analysts, engineers, programmers and others to design system and to obtain
information on project limitations and capabilities, performance requirements and interfaces.
Analyze user needs and software requirements to determine feasibility of design within time and
cost constraints.
Design, develop and modify software systems, using scientific analysis and mathematical models to
predict and measure outcome and consequences of design.
Store, retrieve and manipulate data for analysis of system capabilities and requirements.
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Software Developers, Systems Software
Standard Occupational Code: 15-1133
Other Job Title(s): Senior Systems Engineer, Systems Engineer, Firmware Engineer, Linux Engineer, Software
Systems Engineer, Systems Integration Engineer
Description: Research, design, develop and test operating systems-level software, compilers and network
distribution software for medical, industrial, military, communications, aerospace, business, scientific and
general computing applications. Set operational specifications and formulate and analyze software
requirements. May design embedded systems software. Apply principles and techniques of computer
science, engineering and mathematical analysis.
Fast Facts
Current Employment (2013)

7,001

Projected Employment (2018)

7,754

Growth Rate (2013-2018)

11%

Average Annual Openings (2013-2018)

247

Hourly Pay Range

$41.31
Entry-level

Typical Educational Attainment

Bachelor’s degree

$50.38
Median

$62.46
Experienced

Top Skills and Competencies
Technical
Systems Engineering
LINUX
C++
UNIX
Electrical Engineering

Non-Technical
Communication
Troubleshooting
Writing
Microsoft Windows
Planning

Occupational Tasks
•  
•  
•  
•  
•  
•  
•  
•  

Modify existing software to correct errors, to adapt it to new hardware or to upgrade interfaces and
improve performance.
Develop or direct software system testing or validation procedures.
Direct software programming and development of documentation.
Consult with customers or other departments on project status, proposals or technical issues, such
as software system design or maintenance.
Analyze information to determine, recommend and plan installation of a new system or
modification of an existing system.
Consult with engineering staff to evaluate interface between hardware and software, develop
specifications and performance requirements or resolve customer problems.
Design or develop software systems, using scientific analysis and mathematical models to predict
and measure outcome and consequences of design.
Prepare reports or correspondence concerning project specifications, activities or status.
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Computer User Support Specialists  
Standard Occupational Code: 15-1151
Other Job Title(s): Computer Support Specialists – Hardware, Technical Support Representative, Geek Squad
Agent, Technical Support Engineer, Technical Support Specialist, Applications Engineer, Application Analyst,
Help Desk Specialist, Help Desk Analyst, Help Desk Support, Desktop Support Specialist, Technical Support
Analyst
Description: Provide technical assistance to computer users. Answer questions or resolve computer
problems for clients in person, via telephone or electronically. May provide assistance concerning the use of
computer hardware and software, including printing, installation, word processing, electronic mail and
operating systems.
Fast Facts
Current Employment (2013)

5,891

Projected Employment (2018)

6,500

Growth Rate (2013-2018)

10%

Average Annual Openings (2013-2018)

221

Hourly Pay Range

$18.00
Entry-level

Typical Educational Attainment

Some college, no degree

$21.87
Median

$27.25
Experienced

Top Skills and Competencies
Technical
Technical Support
Repair
Help Desk Support
SQL
LINUX

Non-Technical
Troubleshooting
Communication
Customer Service
Writing
Microsoft Windows

Occupational Tasks
•  
•  
•  
•  
•  
•  
•  
•  
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Oversee the daily performance of computer systems.
Answer user inquiries regarding computer software or hardware operation to resolve problems.
Enter commands and observe system functioning to verify correct operations and detect errors.
Set up equipment for employee use, performing or ensuring proper installation of cables, operating
systems or appropriate software.
Install and perform minor repairs to hardware, software or peripheral equipment, following design
or installation specifications.
Maintain records of daily data communication transactions, problems and remedial actions taken or
installation activities.
Read technical manuals, confer with users or conduct computer diagnostics to investigate and
resolve problems or to provide technical assistance and support.
Refer major hardware or software problems or defective products to vendors or technicians for
service.
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Computer Systems Analysts
Standard Occupational Code: 15-1121
Other Job Title(s): Systems Engineer, Systems Analyst, Business Analyst, Technical Analyst, Information
Technology Auditor, Software Developer
Description: Analyze science, engineering, business, and other data processing problems to implement and
improve computer systems. Analyze user requirements, procedures and problems to automate or improve
existing systems and review computer system capabilities, workflow and scheduling limitations. May
analyze or recommend commercially available software.
Fast Facts
Current Employment (2013)

4,853

Projected Employment (2018)

5,551

Growth Rate (2013-2018)

14%

Average Annual Openings (2013-2018)

223

Hourly Pay Range

$30.38
Entry-level

Typical Educational Attainment

Bachelor’s degree

$38.27
Median

$45.65
Experienced

Top Skills and Competencies
Technical
SQL
Systems Engineering
Systems Analysis
Oracle
Business Process

Non-Technical
Communication
Writing
Organization
Troubleshooting
Problem Solving

Occupational Tasks
•  
•  
•  
•  
•  
•  
•  
•  
•  
•  

Expand or modify system to serve new purposes or improve work flow.
Test, maintain, and monitor computer programs and systems, including coordinating the installation
of computer programs and systems.
Develop, document and revise system design procedures, test procedures and quality standards.
Provide staff and users with assistance solving computer related problems, such as malfunctions
and program problems.
Review and analyze computer printouts and performance indicators to locate code problems and
correct errors by correcting codes.
Consult with management to ensure agreement on system principles.
Confer with clients regarding the nature of the information processing or computation needs a
computer program is to address.
Read manuals, periodicals, and technical reports to learn how to develop programs that meet staff
and user requirements.
Coordinate and link the computer systems within an organization to increase compatibility and so
information can be shared.
Determine computer software or hardware needed to set up or alter system.
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Information Security Analysts
Standard Occupational Code: 15-1122
Other Job Title(s): Security Engineer, Information Assurance Engineer, Network Security Engineer,
Information Security Engineer, Cyber Security Specialist, Information Security Analyst
Description: Plan, implement, upgrade or monitor security measures for the protection of computer
networks and information. May ensure appropriate security controls are in place that will safeguard digital
files and vital electronic infrastructure. May respond to computer security breaches and viruses.
Fast Facts
Current Employment (2013)

622

Projected Employment (2018)

761

Growth Rate (2013-2018)

22%

Average Annual Openings (2013-2018)

39

Hourly Pay Range

$33.25
Entry-level

Typical Educational Attainment

Bachelor’s degree

$42.31
Median

$54.74
Experienced

Top Skills and Competencies
Technical
Firewalls
Network Security
LINUX
UNIX
Scanners

Non-Technical
Communication
Microsoft Windows
Organization
Writing
Leadership

Occupational Tasks
•  
•  
•  
•  
•  
•  
•  
•  
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Encrypt data transmissions and erect firewalls to conceal confidential information as it is being
transmitted and to keep out tainted digital transfers.
Develop plans to safeguard computer files against accidental or unauthorized modification,
destruction or disclosure and to meet emergency data processing needs.
Review violations of computer security procedures and discuss procedures with violators to ensure
violations are not repeated.
Monitor use of data files and regulate access to safeguard information in computer files.
Monitor current reports of computer viruses to determine when to update virus protection
systems.
Modify computer security files to incorporate new software, correct errors or change individual
access status.
Perform risk assessments and execute tests of data processing system to ensure functioning of data
processing activities and security measures.
Confer with users to discuss issues such as computer data access needs, security violations and
programming changes.
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Computer Programmers
Standard Occupational Code: 15-1131
Other Job Title(s): Programmer/Analyst, Application Programmer, Asp .Net Developer, Programmer,
Bioinformatics Programmer, Systems Programmer, .Net Programmer, SAS Programmer, Java Programmer,
Statistical Programmer
Description: Create, modify, and test the code, forms, and script that allow computer applications to run.
Work from specifications drawn up by software developers or other individuals. May assist software
developers by analyzing user needs and designing software solutions. May develop and write computer
programs to store, locate, and retrieve specific documents, data and information.
Fast Facts
Current Employment (2013)

4,387

Projected Employment (2018)

4,608

Growth Rate (2013-2018)

5%

Average Annual Openings (2013-2018)

166

Hourly Pay Range

$27.17
Entry-level

Typical Educational Attainment

Bachelor’s degree

$36.12
Median

$43.38
Experienced

Top Skills and Competencies
Technical
SQL
C++
JAVA
Microsoft C#
Extensible Markup Language (XML)

Non-Technical
Communication
Writing
Troubleshooting
Problem Solving
Organization

Occupational Tasks
•  
•  
•  
•  
•  
•  

Correct errors by making appropriate changes and rechecking the program to ensure that the
desired results are produced.
Conduct trial runs of programs and software applications to be sure they will produce the desired
information and that the instructions are correct.
Write, update, and maintain computer programs or software packages to handle specific jobs such
as tracking inventory, storing or retrieving data or controlling other equipment.
Write, analyze, review, and rewrite programs, using workflow chart and diagram, and applying
knowledge of computer capabilities, subject matter and symbolic logic.
Perform or direct revision, repair, or expansion of existing programs to increase operating
efficiency or adapt to new requirements.
Consult with managerial, engineering, and technical personnel to clarify program intent, identify
problems and suggest changes.
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Web Developers
Standard Occupational Code: 15-1134
Other Job Title(s): Web Developer, Front End Developer, PHP Developer, Web Designer, User Experience
(UX) Designer, User Interface (UI) Developer, Software Engineer
Description: Design, create, and modify Web sites. Analyze user needs to implement Web site content,
graphics, performance and capacity. May integrate Web sites with other computer applications. May
convert written, graphic, audio and video components to compatible Web formats by using software
designed to facilitate the creation of Web and multimedia content.
Fast Facts

  

Current Employment (2013)

1,936

Projected Employment (2018)

2,163

Growth Rate (2013-2018)

12%

Average Annual Openings (2013-2018)

78

Hourly Pay Range

$18.33
Entry-level

Typical Educational Attainment

Associate degree

$24.92
Median

$30.54
Experienced

Top Skills and Competencies
Technical
JAVA
Website Development
Query
HTML5
Hypertext Preprocessor (PHP)

Non-Technical
Communication
Writing
Research
Problem Solving
Creativity

Occupational Tasks
•  
•  
•  
•  
•  
•  
•  
•  
•  
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Design, build, or maintain web sites, using authoring or scripting languages, content creation tools,
management tools and digital media.
Perform or direct web site updates.
Write, design, or edit web page content or direct others producing content.
Confer with management or development teams to prioritize needs, resolve conflicts, develop
content criteria or choose solutions.
Back up files from web sites to local directories for instant recovery in case of problems.
Identify problems uncovered by testing or customer feedback, and correct problems or refer
problems to appropriate personnel for correction.
Evaluate code to ensure that it is valid, is properly structured, meets industry standards and is
compatible with browsers, devices or operating systems.
Maintain understanding of current web technologies or programming practices through continuing
education, reading, or participation in professional conferences, workshops or groups.
Analyze user needs to determine technical requirements.
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Database Administrators
Standard Occupational Code: 15-1141
Other Job Title(s): Database Administrator, Database Developer, SQL Database Administrator, Oracle
Database Administrator, Database Engineer, Database Analyst, Data Entry Specialist
Description: Administer, test, and implement computer databases, applying knowledge of database
management systems. Coordinate changes to computer databases. May plan, coordinate and implement
security measures to safeguard computer databases.
Fast Facts
Current Employment (2013)

965

Projected Employment (2018)

1,075

Growth Rate (2013-2018)

11%

Average Annual Openings (2013-2018)

42

Hourly Pay Range

$28.52
Entry-level

Typical Educational Attainment

Bachelor’s degree

$40.30
Median

$50.43
Experienced

Top Skills and Competencies
Technical
SQL
Database Administration
Oracle
Database Design
Data Warehousing

Non-Technical
Communication
Writing
Troubleshooting
Problem Solving
Organization

Occupational Tasks
•  
•  
•  
•  
•  
•  
•  
•  
•  

Test programs or databases, correct errors and make necessary modifications.
Modify existing databases and database management systems or direct programmers and analysts
to make changes.
Plan, coordinate and implement security measures to safeguard information in computer files
against accidental or unauthorized damage, modification or disclosure.
Work as part of a project team to coordinate database development and determine project scope
and limitations.
Write and code logical and physical database descriptions and specify identifiers of database to
management system or direct others in coding descriptions.
Train users and answer questions.
Specify users and user access levels for each segment of database.
Approve, schedule, plan and supervise the installation and testing of new products and
improvements to computer systems such as the installation of new databases.
Review project requests describing database user needs to estimate time and cost required to
accomplish project.
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Network and Computer Systems Administrators
Standard Occupational Code: 15-1142
Other Job Title(s): Systems Administrator, Information Technology Specialist, Network Administrator, Linux
Administrator, SharePoint Administrator, Network Technician
Description: Install, configure, and support an organization's local area network (LAN), wide area network
(WAN), and Internet systems or a segment of a network system. Monitor network to ensure network
availability to all system users and may perform necessary maintenance to support network availability.
May monitor and test Web site performance to ensure Web sites operate correctly and without
interruption. May assist in network modeling, analysis, planning and coordination between network and
data communications hardware and software. May supervise computer user support specialists and
computer network support specialists. May administer network security measures.

Fast Facts
Current Employment (2013)

4,056

Projected Employment (2018)

4,361

Growth Rate (2013-2018)

8%

Average Annual Openings (2013-2018)

131

Hourly Pay Range

$29.85
Entry-level

Typical Educational Attainment

Bachelor’s degree

$36.19
Median

$44.83
Experienced

Top Skills and Competencies
Technical
Systems Administration
LINUX
System and Network Configuration
UNIX
Windows Server

Non-Technical
Troubleshooting
Microsoft Windows
Communication
Writing
Planning

Occupational Tasks
•  
•  
•  
•  
•  
•  
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Maintain and administer computer networks and related computing environments including
computer hardware, systems software, applications software and all configurations.
Perform data backups and disaster recovery operations.
Diagnose, troubleshoot, and resolve hardware, software or other network and system problems,
and replace defective components when necessary.
Plan, coordinate, and implement network security measures to protect data, software and
hardware.
Configure, monitor, and maintain email applications or virus protection software.
Operate master consoles to monitor the performance of computer systems and networks and to
coordinate computer network access and use.

Information & Communication Technologies

Computer Network Support Specialists
Standard Occupational Code: 15-1152
Other Job Title(s): Computer Support Specialist – Software, Network Specialist, Network Technician,
Network Engineer, Customer Support Engineer, Business Systems Support, Quality Engineer, Network
Manager
Description: Analyze, test, troubleshoot, and evaluate existing network systems, such as local area network
(LAN), wide area network (WAN), and Internet systems or a segment of a network system. Perform network
maintenance to ensure networks operate correctly with minimal interruption.
Fast Facts
Current Employment (2013)

1,466

Projected Employment (2018)

1,567

Growth Rate (2013-2018)

7%

Average Annual Openings (2013-2018)

44

Hourly Pay Range

$23.05
Entry-level

Typical Educational Attainment

Associate degree

$28.90
Median

$36.16
Experienced

Top Skills and Competencies
Technical
Repair
Network Support
Computer Networking
Network Engineering
SQL

Non-Technical
Troubleshooting
Customer Service
Organization
Communication
Problem Solving

Occupational Tasks
•  
•  

•  
•  
•  
•  
•  
•  
•  
•  

Analyze network data to determine network usage, disk space availability or server function.
Configure and define parameters for installation or testing of local area network (LAN), wide area
network (WAN), hubs, routers, switches, controllers, multiplexers or related networking
equipment.
Configure security settings or access permissions for groups or individuals.
Configure wide area network (WAN) or local area network (LAN) routers or related equipment.
Document network support activities.
Evaluate local area network (LAN) or wide area network (WAN) performance data to ensure
sufficient availability or speed, to identify network problems or for disaster recovery purposes.
Identify the causes of networking problems, using diagnostic testing software and equipment.
Install and configure wireless networking equipment.
Install network software, including security or firewall software.
Install new hardware or software systems or components, ensuring integration with existing
network systems.

31

Information & Communication Technologies

Graphic Designers
Standard Occupational Code: 27-1024
Other Job Title(s): Graphic Designer, Graphic Artist, Production Artist
Description: Design or create graphics to meet specific commercial or promotional needs, such as packaging,
displays, or logos. May use a variety of mediums to achieve artistic or decorative effects.
Fast Facts
Current Employment (2013)

3,686

Projected Employment (2018)

3,744

Growth Rate (2013-2018)

2%

Average Annual Openings (2013-2018)

115

Hourly Pay Range

$18.11
Entry-level

Typical Educational Attainment

Bachelor’s degree

$21.70
Median

$25.02
Experienced

Top Skills and Competencies
Technical
Graphic Design
Adobe Photoshop
Adobo Acrobat
Adobe InDesign
Website Design

Non-Technical
Creativity
Organization
Communication
Detail-oriented
Writing

Occupational Tasks
•  
•  
•  
•  
•  
•  
•  
•  
•  
•  
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Create designs, concepts, and sample layouts based on knowledge of layout principles and esthetic
design concepts.
Determine size and arrangement of illustrative material and copy and select style and size of type.
Confer with clients to discuss and determine layout design.
Develop graphics and layouts for product illustrations, company logos and Internet websites.
Review final layouts and suggest improvements as needed.
Prepare illustrations or rough sketches of material, discussing them with clients or supervisors and
making necessary changes.
Use computer software to generate new images.
Key information into computer equipment to create layouts for client or supervisor.
Maintain archive of images, photos or previous work products.
Prepare notes and instructions for workers who assemble and prepare final layouts for printing.
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APPENDIX B: METHODOLOGY
For this study, BW Research identified a large number of occupations that could be considered ICT-related
and gathered available labor market information to determine which could be best served by the training
and educational investments made by the San Diego Workforce Partnership and its partners, and which
were most likely to be in-demand by employers. The initial labor market research findings, along with input
from project partners, narrowed the occupational list to the 11 occupations emphasized in this study:
Standard Occupational Classification (SOC) Codes
SOC
15-1121
15-1122
15-1131
15-1132
15-1133
15-1134
15-1141
15-1142
15-1151
15-1152
27-1024

Description
Computer Systems Analysts
Information Security Analysts
Computer Programmers
Software Developers, Applications
Software Developers, Systems Software
Web Developers
Database Administrators
Network and Computer Systems Administrators
Computer User Support Specialists
Computer Network Support Specialists
Graphic Designers

The initial labor market research also provided information on the industries most likely to employ the 11
ICT occupations, and was categorized into primary industries (those most likely to employ the 11 ICT
occupations) and secondary industries (those likely to employ the 11 ICT occupations, but less so than the
primary industries). Included in the sample were all employers in primary industries with 5 or more
employees and employers in secondary industries with 25 or more employees. Employers in the sample
were surveyed via telephone and web to determine if they employed any of the 11 ICT occupations. If so,
they were invited to participate in a more extensive survey regarding up to three of the ICT occupations
they employed.
Some of the educational programs included multiple occupations for a given area, including ICT occupations
that were not included in this study’s list of 11 ICT occupations. To ensure that the supply side analysis only
accounted for the 11 ICT occupations, a proportion of awards were allocated to occupations that were
grouped together. In cases where two occupations had the same programs and awards, half of awards were
allocated to one occupation and the other half were apportioned to the remaining occupation. In addition,
occupations that were not part of the 11 occupations of study were taken out of the supply-side assessment.
After surveying employers, BW Research further revised the industry classifications into three categories
(primary, secondary and tertiary) based on inverse staffing patterns amongst the 11 defined ICT
occupations. This analysis can be viewed in the Industry Assessment and Occupational Growth section of
the report.
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Primary Industries Sampled in the ICT Occupational Employer Survey
3-Digit NAICS

Primary Industry Description

334
511
512
515
517
518
519
541
551

Computer & electronic product manufacturing
Publishing industries (except Internet)
Motion picture & sound recording industries
Broadcasting (except Internet)
Telecommunications
Data processing, hosting & related services
Other information services
Professional, scientific & technical services
Management of Companies and Enterprises

Secondary Industries Sampled in the ICT Occupational Employer Survey
3 Digit NAICS
236
237
238
311
312
313
314
315
316
321
322
323
324
325
326
327
331
332
333
335
336
337
339
423
424
441
442
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Secondary Industry Description
Construction of Building
Heavy and Civil Engineering Construction
Specialty Trade Contractors
Food Manufacturing
Beverage and Tobacco Product Manufacturing
Textile Mills
Textile Product Mills
Apparel Manufacturing
Leather and Allied Product Manufacturing
Wood Product Manufacturing
Paper Manufacturing
Printing and Related Support Activities
Petroleum and Coal Products Manufacturing
Chemical Manufacturing
Plastics and Rubber Products Manufacturing
Nonmetallic Mineral Product Manufacturing
Primary Metal Manufacturing
Fabricated Metal Product Manufacturing
Machinery Manufacturing
Electrical Equipment, Appliance, and Component Manufacturing
Transportation Equipment Manufacturing
Furniture and Related Product Manufacturing
Miscellaneous Manufacturing
Merchant Wholesalers, Durable Goods
Merchant Wholesalers, Nondurable Goods
Motor Vehicle and Parts Dealers
Furniture and Home Furnishings Stores

Information & Communication Technologies

443
444
445
446
447
448
451
452
453
454
481
482
483
484
485
486
487
488
522
523
524
525
531
532
533
561
562
621
622

Electronics and Appliance Stores
Building Material and Garden Equipment and Supplies Dealers
Food and Beverage Stores
Health and Personal Care Stores
Gasoline Stations
Clothing and Clothing Accessories Stores
Sporting Goods, Hobby, Musical Instrument, and Book Stores
General Merchandise Stores
Miscellaneous Store Retailers
Nonstore Retailers
Air Transportation
Rail Transportation
Water Transportation
Truck Transportation
Transit and Ground Passenger Transportation
Pipeline Transportation
Scenic and Sightseeing Transportation
Support Activities for Transportation
Credit Intermediation and Related Activities
Securities, Commodity Contracts, and Other Financial Investments and Related Activities
Insurance Carriers and Related Activities
Funds, Trusts, and Other Financial Vehicles
Real Estate
Rental and Leasing Services
Lessors of Nonfinancial Intangible Assets (except Copyrighted Works)
Administrative and Support Services
Waste Management and Remediation Services
Ambulatory Health Care Services
Hospitals

Data compiled for this report were drawn from both primary and secondary data sources.
The following table provides a brief overview of the methodology utilized for the survey research
component of the project. BW Research also completed several qualitative executive interviews – several
with industry employers and regional stakeholders.
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Overview of Survey Methodology
Method

Telephone and Web Survey of ICT Businesses in San Diego
County

Number of Survey Participants

Number of Survey Participants

Survey Field Dates

Web & Telephone Survey: May 13 – June 6, 2014.

Survey Universe

8,465 ICT Businesses in San Diego County

Survey Margin of

The margin of error for questions answered by all 102 ICT
businesses was +/- 9.65 at the 95% level of confidence

Error
Survey Design

Through an iterative process, BW Research worked closely with the San Diego Workforce Partnership to
develop a survey instrument that met the research objectives of the study. In developing the survey
instrument, BW Research utilized techniques to overcome known biases in survey research and minimize
potential sources of measurement error within the survey.
Sampling Method
A database of 8,465 San Diego ICT firms.
Data Collection
Prior to beginning data collection, BW Research conducted interviewer training and pre-tested the survey
instruments to ensure that respondents understood all words and questions. The data collection period was
th
th
May 13 through June 6 , 2014.
A Note about Margin of Error
The overall margin of error for the surveys, at the 95 percent level of confidence, is +/- 9.65 percent for
questions answered by all ICT firms.
Qualitative Data Collection
Building on previous research in the Bay Area, the Economic Advancement Research Institute conducted 39
interviews with ICT professionals in San Diego County to determine the various obstacles that they have
faced, strategies for advancement that they have developed, and key elements to their resumes and profiles
that they have identified as important to their own career advancement. Interviewees were from various
industries and were evenly distributed among core and support ICT workers.
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APPENDIX C: SAN DIEGO EDUCATION AND TRAINING PROGRAMS AND AWARDS
Summary of Training Programs for Gap Analysis

Analysts
Computer systems analysts
Information security analysts
Network and Support
Database administrators
Network and computer systems
administrators
Computer user support specialists
Computer network support
specialists
Technical and Software Development
Computer programmers
Software developers, applications
Software developers, systems
software
Multimedia and Design
Web developers
Graphic designers
TOTAL

Avg. Annual
Certificate
Awards

Avg. Annual
Associate
Awards

Avg.
Annual
Bachelor
Awards

Total
Awards

19
19
0
209
3

43
43
0
222
0

139
65
74
76
2

201
127
74
507
5

0

0

74

74

28

5

0

33

178

217

0

395

139
53
39

121
58
24

384
284
42

644
395
105

47

39

58

144

112
41
71
479

180
19
161
566

181
35
146
780

473
95
378
1,825

Training Programs for Analyst Positions
Training Provider/
Institution

Program Description

Type of Program

Avg. Annual
Awards

Relevant ICT
Occupations

Palomar

Computer
Information Systems

Certificate Award,
Associate Award

6

Computer Systems
Analysts

San Diego City

Computer
Information Systems

Certificate Award,
Associate Award

7

Computer Systems
Analysts

San Diego Mesa

Computer
Information Systems

Certificate Award,
Associate Award

15

Computer Systems
Analysts

San Diego
Miramar

Computer
Information Systems

Certificate Award,
Associate Award

13

Computer Systems
Analysts

Southwestern

Computer
Information Systems

Associate Award

3

Computer Systems
Analysts

Kaplan College

Information

Associate Award

17

Computer Systems
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San Diego

Technology

Analysts

CSU San Marcos

Information
Technology

Bachelor Award

18

Computer Systems
Analysts

National
University

Computer/
Information
Technology Services
Administration and
Management, Other

Bachelor Award

40

Computer Systems
Analysts

Palomar

Computer Systems
Analysis

Certificate Award

1

Computer Systems
Analysts

University of
Phoenix San Diego

Computer Systems
Analysis/Analyst

Bachelor Award

7

Computer Systems
Analysts

Coleman
University

Computer and
Information Systems
Security/Information
Assurance

Bachelor Award

30

Information
Security Analysts

ITT Tech San
Diego

Computer and
Information Systems
Security/Information
Assurance

Bachelor Award

37

Information
Security Analysts

University of
Phoenix San Diego

Computer and
Information Systems
Security/Information
Assurance

Bachelor Award

7

Information
Security Analysts

Total

201
Training Programs for Network & Support Positions
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Training
Provider/
Institution

Program Description

Type of Program

Avg. Annual
Awards

Relevant ICT
Occupations

Palomar

Computer
Infrastructure and
Support

Certificate
Award, Associate
Award

14

Computer
Network Support
Specialists

Southwestern

Computer
Infrastructure and
Support

Certificate
Award, Associate
Award

6

Computer
Network Support
Specialists

Cuyamaca

Computer Networking

Certificate
Award, Associate
Award

10

Computer
Network Support
Specialists

Grossmont

Computer Networking

Certificate

9

Computer

Information & Communication Technologies

Award, Associate
Award

Network Support
Specialists

MiraCosta

Computer Networking

Certificate
Award, Associate
Award

9

Computer
Network Support
Specialists

Palomar

Computer Networking

Certificate
Award, Associate
Award

14

Computer
Network Support
Specialists

Southwestern

Computer Networking

Certificate
Award, Associate
Award

4

Computer
Network Support
Specialists

Advanced
Training
Associates

Computer Systems
Networking and
Telecommuniations

Certificate Award

4

Computer
Network Support
Specialists

Coleman
University

Computer Systems
Networking and
Telecommuniations

Certificate
Award, Associate
Award

190

Computer
Network Support
Specialists

Kaplan College
San Diego

Computer Systems
Networking and
Telecommuniations

Certificate Award

13

Computer
Network Support
Specialists

Kaplan College
Vista

Computer Systems
Networking and
Telecommuniations

Certificate Award

30

Computer
Network Support
Specialists

ITT Tech San
Diego

Computer Systems
Networking and
Telecommuniations

Associate Award

87

Computer
Network Support
Specialists

Remington
College San Diego

Computer Systems
Networking and
Telecommuniations

Associate Award

5

Computer
Network Support
Specialists

Southwestern

Computer Support

Certificate
Award, Associate
Award

10

Computer User
Support
Specialists

Palomar

Computer Support

Certificate Award

3

Computer User
Support
Specialists

Kaplan College
San Diego

Computer Support
Specialist

Certificate Award

4

Computer User
Support
Specialists

Kaplan College
Vista

Computer Support
Specialist

Certificate Award

15

Computer User
Support
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Specialists
MiraCosta

Other Information
Technology (Computer
Desktop Specialist)

Certificate Award

1

Computer User
Support
Specialists

Palomar

Database Design and
Administration

Certificate Award

3

Database
Administrators

University of
Phoenix San Diego

Data
Modeling/Warehousing
and Database
Administration

Bachelor Award

2

Database
Administrators

Coleman
University

Computer and
Information Systems
Security/Information
Assurance

30

Network and
Computer
Systems
Administrators

ITT Tech San
Diego

Computer and
Information Systems
Security/Information
Assurance

37

Network and
Computer
Systems
Administrators

University of
Phoenix San Diego

Computer and
Information Systems
Security/Information
Assurance

7

Network and
Computer
Systems
Administrators

Bachelor Award

Bachelor Award

Bachelor Award

Total

507
Training Programs for Technical and Software Development Positions

Training
Provider/
Institution

Program Description

Type of
Program

Avg. Annual
Awards

Relevant ICT
Occupations

Computer Programming

Certificate
Award,
Associate
Award

6

Computer
Programmers

Computer Programming

Certificate
Award,
Associate
Award

5

Computer
Programmers

Palomar

Computer Programming

Certificate
Award,
Associate
Award

4

Computer
Programmers

Southwestern

Computer Programming

Certificate

3

Computer

Grossmont

MiraCosta
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Award,
Associate
Award

Programmers

Coleman

Computer
Programming/Programmer,
General

Certificate
Award,
Associate
Award,
Bachelor
Award

National

Computer
Programming/Programmer,
General

Bachelor
Award

4

Computer
Programmers

University of
Phoenix San
Diego

Computer
Programming/Programmer,
General

Bachelor
Award

3

Computer
Programmers

Imperial

Computer Science

Associate
Award

3

Computer
Programmers

MiraCosta

Computer Science

Associate
Award

4

Computer
Programmers

Southwestern

Computer Science

Associate
Award

2

Computer
Programmers

California
College San
Diego

Computer Science

Associate
Award,
Bachelor
Award

19

Computer
Programmers

CSU San Marcos

Computer Science

Bachelor
Award

27

Computer
Programmers

National
University

Computer Science

Bachelor
Award

12

Computer
Programmers

Point Loma
Nazarene
University

Computer Science

Bachelor
Award

6

Computer
Programmers

San Diego State

Computer Science

Bachelor
Award

47

Computer
Programmers

San Diego State
Imperial Valley
Campus

Computer Science

Bachelor
Award

5

Computer
Programmers

UC San Diego

Computer Science

Bachelor
Award

133

Computer
Programmers

100

Computer
Programmers
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University of San
Diego

Computer Science

Bachelor
Award

5

Computer
Programmers

UC San Diego

Mathematics and
Computer Science

Bachelor
Award

7

Computer
Programmers

12

Software
Developers/Engineers
for Applications or
App Developers,
Software
Developers/Engineers
for Systems Software

3

Software
Developers/Engineers
for Applications or
App Developers,
Software
Developers/Engineers
for Systems Software

3

Software
Developers/Engineers
for Applications or
App Developers,
Software
Developers/Engineers
for Systems Software

1

Software
Developers/Engineers
for Applications or
App Developers,
Software
Developers/Engineers
for Systems Software

18

Software
Developers/Engineers
for Applications or
App Developers,
Software
Developers/Engineers
for Systems Software

103

Software
Developers/Engineers
for Applications or
App Developers,
Software
Developers/Engineers

Palomar

Cuyamaca

Southwestern

San Diego City

Advanced
Training
Associates

Coleman
University

42

Computer Software
Development

Information Technology
General

Information Technology
General

Information Technology
General

Certificate
Award,
Associate
Award

Certificate
Award,
Associate
Award

Certificate
Award,
Associate
Award

Associate
Award

Computer and Information
Sciences, General

Certificate
Award,
Associate
Award

Computer and Information
Sciences, General

Certificate
Award,
Associate
Award,
Bachelor
Award

Information & Communication Technologies

for Systems Software

San Diego
Continuing
Education

National
University

National
University

University of
Phoenix San
Diego

Grossmont

Computer and Information
Sciences, General

Computer and Information
Sciences, General

Information
Science/Studies

Computer and Information
Sciences, General

Software Applications

Certificate
Award

Bachelor
Award

Bachelor
Award

Bachelor
Award

Certificate
Award,
Associate
Award

MiraCosta

Software Applications

Certificate
Award,
Associate
Award

Palomar

Software Applications

Certificate
Award

21

Software
Developers/Engineers
for Applications or
App Developers,
Software
Developers/Engineers
for Systems Software

23

Software
Developers/Engineers
for Applications or
App Developers,
Software
Developers/Engineers
for Systems Software

12

Software
Developers/Engineers
for Applications or
App Developers,
Software
Developers/Engineers
for Systems Software

37

Software
Developers/Engineers
for Applications or
App Developers,
Software
Developers/Engineers
for Systems Software

2

Software
Developers/Engineers
for Applications or
App Developers,
Software
Developers/Engineers
for Systems Software

7

Software
Developers/Engineers
for Applications or
App Developers,
Software
Developers/Engineers
for Systems Software

4

Software
Developers/Engineers
for Applications or

43

Information & Communication Technologies

App Developers,
Software
Developers/Engineers
for Systems Software

Southwestern

Software Applications

Certificate
Award,
Associate
Award

Total

Software
Developers/Engineers
for Applications or
App Developers,
Software
Developers/Engineers
for Systems Software

3

644
Training Programs for Multimedia and Design Positions

Training
Provider/
Institution

Program Description

Type of Program

Avg. Annual
Awards

Relevant ICT
Occupations

Cuyamaca

Website Design and
Development

Certificate
Award, Associate
Award

5

Web Developers

MiraCosta

Website Design and
Development

Certificate Award

2

Web Developers

Palomar

Website Design and
Development

Certificate
Award, Associate
Award

4

Web Developers

San Diego Mesa

Website Design and
Development

Certificate Award

1

Web Developers

Coleman
University

Web Page,
Digital/Multimedia and
Information Resources
Design

Certificate
Award, Associate
Award

23

Web Developers

Platt College San
Diego

Web Page,
Digital/Multimedia and
Information Resources
Design

Certificate Award

8

Web Developers

ITT Tech San
Diego

Web Page,
Digital/Multimedia and
Information Resources
Design

Associate Award

13

Web Developers

The Art Institute
of California
Argosy University

Web Page,
Digital/Multimedia and
Information Resources

Bachelor Award

29

Web Developers
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San Diego

Design

National
University

Web Page,
Digital/Multimedia and
Information Resources
Design

Bachelor Award

3

Web Developers

University of
Phoenix San Diego

Web Page,
Digital/Multimedia and
Information Resources
Design

Bachelor Award

3

Web Developers

MiraCosta

E-Commerce
(Technology Emphasis)

Certificate Award

3

Web Developers

Southwestern

E-Commerce
(Technology Emphasis)

Certificate Award

1

Web Developers

Palomar

Applied Design

Associate Award

1

Graphic Designers

San Diego
Miramar

Applied Design

Associate Award

2

Graphic Designers

ITT Tech San
Diego

Design and Visual
Communications,
General

Associate Award

11

Graphic Designers

Point Loma
Nazarene
University

Design and Visual
Communications,
General

Bachelor Award

21

Graphic Designers

Palomar

Computer Graphics and
Digital Imagery

Certificate
Award, Associate
Award

11

Graphic Designers

Coleman
University

Computer Graphics

Certificate
Award, Associate
Award, Bachelor
Award

62

Graphic Designers

The Art Institute
of California
Argosy University
San Diego

Computer Graphics

Bachelor Award

51

Graphic Designers

Cuyamaca

Graphic Art and Design

Certificate
Award, Associate
Award

20

Graphic Designers

MiraCosta

Graphic Art and Design

Certificate Award

5

Graphic Designers

Palomar

Graphic Art and Design

Certificate
Award, Associate

4

Graphic Designers
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Award
San Diego City

Graphic Art and Design

Certificate
Award, Associate
Award

9

Graphic Designers

San Diego Mesa

Graphic Art and Design

Associate Award

1

Graphic Designers

Southwestern

Graphic Art and Design

Certificate
Award, Associate
Award

17

Graphic Designers

San Diego
Continuing
Education

Graphic Design

Certificate Award

6

Graphic Designers

Platt College San
Diego

Graphic Design

Associate Award

72

Graphic Designers

The Art Institute
of California
Argosy University
San Diego

Graphic Design

Associate Award,
Bachelor Award

66

Graphic Designers

Point Loma
Nazarene
University

Graphic Design

Bachelor Award

17

Graphic Designers

Platt College San
Diego

Prepress/Desktop
Publishing and Digital
Imaging Design

Certificate Award

2

Graphic Designers

Total

46
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APPENDIX D: SAN DIEGO EMPLOYMENT PROJECTIONS
Summary of Occupational Employment for Gap Analysis

Analysts
Computer systems analysts
Information security analysts
Network and Support
Database administrators
Network and computer systems
administrators
Computer user support specialists
Computer network support
specialists
Technical and Software Development
Computer programmers
Software developers, applications
Software developers, systems
software
Multimedia and Design
Web developers
Graphic designers
TOTAL

2013 Jobs

2018 Jobs

Total
Change
(%)

Average
Annual
Openings

5,475
4,853
622
12,378
965
4,056

6,312
5,551
761
13,503
1,075
4,361

15%
14%
22%
9%
11%
8%

262
223
39
438
42
131

5,891
1,466

6,500
1,567

10%
7%

221
44

18,827
4,387
7,439
7,001

20,727
4,608
8,365
7,754

10%
5%
12%
11%

702
166
289
247

5,622
1,936
3,686
42,302

5,907
2,163
3,744
46,450

5%
12%
2%
10%

193
78
115
1,597
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APPENDIX E: ADDITIONAL CHARTS
Mean Hourly Wage Versus 12-Month Expected Growth
20%

(9)

12 Month Expected Growth

15%

(4)
(10)
10%

(5)
(2)
(3)

5%
(8)

(6)

(11)

0%

(1)
(7)

-5%
$20

$25

$30

$35
$40
Mean Hourly Wage

$45

$50

$55

(1) Information Security Analysts (761)
(2) Database Administrators (3,344)
(3) Network and Computer Systems Administrators (4,304)
(4) Software Developers/Engineers for Applications or App Developers (8,174)
(5) Software Developers/Engineers for Systems Software (9,916)
(6) Computer Systems Analysts (5,162)
(7) Computer Support Specialists – Software (8,647)
(8) Computer Support Specialists - Hardware (1,526)
(9) Web Developers (1,576)
(10) Graphic Designers (3,810)

Source: Economic Modeling Specialists, International and Employer Survey
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Employer Expectations: Bachelor’s Degree Versus One Year of Experience

% of Employers that Require a Bachelor's Degree or Higher

100%
90%

(4)

(11)

(5)

80%

(1)

70%
60%
50%

(2)

(9)

40%

(3)

(10)
(7)

30%
20%

(6)

(8)

10%
0%
50%

55%

60%

65%

70%

75%

80%

85%

90%

95%

100%

% of Employers that Require More Than a Year of Work Experience
(1) Information Security Analysts (761)
(2) Database Administrators (3,344)
(3) Network and Computer Systems Administrators (4,304)
(4) Software Developers/Engineers for Applications or App Developers (8,174)
(5) Software Developers/Engineers for Systems Software (9,916)
(6) Computer Systems Analysts (5,162)
(7) Computer Support Specialists – Software (8,647)
(8) Computer Support Specialists - Hardware (1,526)
(9) Web Developers (1,576)
(10) Graphic Designers (3,810)
(11) Computer Programmers (4,269)

Source: Employer Survey
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% of Employer Difficulty with Appropriate Education

Difficulty Hiring: Education Level Versus Work Experience

28%
(1)
24%

20%
(9)
(2) (6)

(3)

(11)
(5)

(10)
16%
(4)
(7)
(8)
12%
20%

30%

40%

50%

60%

70%

% of Employer Difficulty with Relevant Work Experience

(1) Information Security Analysts (761)
(2) Database Administrators (3,344)
(3) Network and Computer Systems Administrators (4,304)
(4) Software Developers/Engineers for Applications or App Developers (8,174)
(5) Software Developers/Engineers for Systems Software (9,916)
(6) Computer Systems Analysts (5,162)
(7) Computer Support Specialists – Software (8,647)
(8) Computer Support Specialists - Hardware (1,526)
(9) Web Developers (1,576)
(10) Graphic Designers (3,810)
(11) Computer Programmers (4,269)

Source: Employer Survey
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% of Employer Difficulty with Interpersonal & Social Skills

Difficulty Hiring: Interpersonal Skills Versus Training Specific to the Position

45%

40%

(7)
(11)

35%

(5)

(6)

(2)

(3)
30%

(4)
(10)

25%
(8)
(1)
20%

15%
15%

(9)
20%

25%

30%

35%

40%

45%

50%

% of Employer Difficulty With Training Specific to the Position
(1) Information Security Analysts (761)
(2) Database Administrators (3,344)
(3) Network and Computer Systems Administrators (4,304)
(4) Software Developers/Engineers for Applications or App Developers (8,174)
(5) Software Developers/Engineers for Systems Software (9,916)
(6) Computer Systems Analysts (5,162)
(7) Computer Support Specialists – Software (8,647)
(8) Computer Support Specialists - Hardware (1,526)
(9) Web Developers (1,576)
(10) Graphic Designers (3,810)

Source: Employer survey.
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APPENDIX F: EMPLOYER SURVEY
The San Diego Workforce Partnership and local Community Colleges would like to thank you for your
participation in a brief survey about how to best train and educate the region’s talent to meet the needs of
industry.
Your individual responses will not be published; only aggregated information will be used in reporting the
survey results.
The survey should take approximately 10-15 minutes of your time. By answering this survey, you can help
inform how investments should be made to develop workers to meet your needs.
The Economic Advancement Research Institute, an independent research organization, is conducting the
surveys.
Screener Questions
A.   Do you have an office location with employees in San Diego County, California?
1

Yes

[CONTINUE]

2

No

[TERMINATE]

3

Not sure

[TERMINATE]

B.   Do you have more than one office location with employees in San Diego County, California?
1

Yes

[CONTINUE]

2

No

[CONTINUE]

3

Not sure

[TERMINATE]

[ASK QC1 IF QB=1]
QC1
Do you feel comfortable answering questions about the hiring and staffing needs of all your San Diego
County locations, or would you be more confident talking about the staffing and hiring needs of just your
current location?
1  

I feel confident talking about staffing at all San Diego County locations [CONTINUE]

2  

I feel more confident talking about staffing at my current location only [CONTINUE]

3  

I don’t feel comfortable/qualified talking about staffing for the company.

[ASK IF QB=2]
QC2
Do you feel comfortable answering questions about the hiring and staffing needs of your location?
1  

Yes, I feel confident talking about staffing at my current location [CONTINUE]

2  

I don’t feel comfortable/qualified talking about staffing for the company.

[ASK IF QC1=3 OR QC2=2]
QC3.
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Please provide us with the contact information of someone at your firm who is better able to answer
questions about hiring and staffing.
Name: ________________
Email: ________________
Phone: ________________
TERMINATE IF RESPONDENT WAS ASKED QC3
INTRODUCTION
[DISPLAY IF QC1=1]
For the remainder of this survey please answer questions based on all of your firms locations in San Diego
County.
[DISPLAY IF QC1=2 OR QC2=1]
For the remainder of this survey please answer questions based on your current location in San Diego
County.
D1.

For this survey, we are using occupational titles that may differ from the specific position titles used
in your organization. Please try to equate your organization’s specific position titles with the more
general ones we will use here.
Do you have employees located in San Diego County that fit the following occupational titles?
Please select “yes” or “no” for each occupation. [DO NOT RANDOMIZE]

Yes

No

Information security analysts

○

○

Database administrators

○

○

Network and computer systems administrators

○

○

Software developers/engineers for applications or App
Developers

○

○

Software developers/engineers for systems software

○

○

Computer systems analysts

○

○

Computer support specialists – software

○

○

Computer support specialists - hardware

○

○

Web developers

○

○

Graphic designers

○

○

Computer programmers

○

○
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MUST SELECT YES TO AT LEAST ONE OCCUPATION, OTHERWISE TERMINATE]

SECTION 1 – Initial Profile
The survey will begin with a few general questions about the employees at your [IF C1=1 insert “San Diego
County locations”, IF C1=2 or C2=1 insert “current San Diego county location”].

1.   Including all full-time and part-time employees, how many permanent, temporary, and contract
employees does your firm have at your [IF C1=1 insert “San Diego County locations”, IF C1=2 or C2=1
insert “current San Diego county location”]?
# of employees ________ [ALLOWABLE RANGE: 1 TO 2,500]
2.   If you currently have [Q1 OR Q1B RESPONSE] full-time and part-time permanent, temporary, and
contract employees in San Diego County, how many more or how many fewer employees do you expect
to have in the County 12 months from now?
(Please enter the number more or the number fewer. For example, if you currently have 20 employees
and expect to have 3 more 12 months from now, you would enter 3 next to more.)
1

More

[_______]

2

Fewer [_______]

3

Same number of employees

4

Not sure

[If amount differs by 10% or more in either direction, ask: ]
To confirm, you currently have [Q1 OR Q1B RESPONSE] employees and you expect to have _____
(more/fewer) employees, for a total of ____ employees 12 months from now.
1.   Yes, that is correct. [CONTINUE]
2.   No, I would like to change my response [RE-ASK Q2]
3.   How often [IF C1=1 insert “do your San Diego County locations”, IF C1=2 or C2=1 insert “does your
current San Diego county location”] hire non-permanent workers, either on a temporary or contract
basis?
Non permanent workers are either temporary or contact and working on a project by project bases or
for a certain period of time.
1

Regularly

2

Sometimes

3

Rarely

4

Never

5

Not sure / Not applicable

4.   How often do you hire entry-level employees as a temp to hire?
A temp to hire is hiring an employee on a temporary basis, often through a temp agency, and
determining if the business and/or worker makes it worthwhile to hire on a permanent basis.
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1

Regularly

2

Sometimes

3

Rarely

4

Never

5

Not sure / Not applicable

5.   Generally, how much difficulty does your company have finding qualified entry-level applicants who
meet the organization’s hiring standards at your [IF C1=1 insert “San Diego County locations”, IF C1=2
or C2=1 insert “current San Diego county location”]?
1

Little to no difficulty

2

Some difficulty

3

Great difficulty

4

Not sure / Not applicable

6.   Generally, how much difficulty does your company have finding qualified non entry-level applicants who
meet the organization’s hiring standards at your [IF C1=1 insert “San Diego County locations”, IF C1=2
or C2=1 insert “current San Diego county location”]?
1

Little to no difficulty

2

Some difficulty

3

Great difficulty

4

Not sure / Not applicable

ASK Q7 IF Q6=2 OR 3
7.   Are there specific skills or areas of expertise that are difficult to find among non entry-level job
applicants? Please be as specific as possible.
______________________________________________________________________________________________________________________
__________________________________________________________________________________________________________

SECTION 2 - Occupational Growth
Next we have more specific questions about some of the occupations you indicated you have at your [IF
C1=1 insert “San Diego County locations”, IF C1=2 or C2=1 insert “current San Diego county location”].
8.   How many individuals do you have at your [IF C1=1 insert “San Diego County locations”, IF C1=2 or
C2=1 insert “current San Diego county location”] that are employed permanently full-time in each
occupation?
A

Occupation 1

_____

B

Occupation 2

_____

C

Occupation 3

_____

D

Occupation 4

_____

9.   If you currently have [insert response from Q1 or Q1b] in San Diego County that are employed
permanently full-time, how many more or how many fewer [INSERT OCCUPATION] do you expect to
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have at your [IF C1=1 insert “San Diego County locations”, IF C1=2 or C2=1 insert “current San Diego
county location”] 12 months from now?
A

B

C

D

Occupation 1
1

More

_____ [RANGE: 0 TO 2500]

2

Fewer

_____[MAX = RESPONSE ENTERED AT Q8]

3

Same number

4

Not sure / Prefer not to say

Occupation 2
1

More

_____ [RANGE: 0 TO 2500]

2

Fewer

_____[MAX = RESPONSE ENTERED AT Q8]

3

Same number

4

Not sure / Prefer not to say

Occupation 3
1

More

_____ [RANGE: 0 TO 2500]

2

Fewer

_____[MAX = RESPONSE ENTERED AT Q8]

3

Same number

4

Not sure / Prefer not to say

Occupation 4
1

More

_____ [RANGE: 0 TO 2500]

2

Fewer

_____[MAX = RESPONSE ENTERED AT Q8]

3

Same number

4

Not sure / Prefer not to say

[If amount differs by 10% or more in either direction, ask:]
To confirm, you currently have ____ (insert occupation title) and you expect to have _____ (more/fewer), for a
total of ____ (insert occupation title) 12 months from now.
Is this correct?
1.   Yes
2.   No, I would like to change my response [RE-ASK QUESTION]

SECTION 3 - Occupational Demand, Education and Experience
10.   Below are different requirements your company may or may not have difficulty with when finding
qualified applicants. For the occupation(s) please select the requirements that your [IF C1=1 insert “San
Diego County locations”, IF C1=2 or C2=1 insert “current San Diego county location”] have had
difficulty with finding qualified applicants who meet the organization’s hiring standards.
Please select all that apply for the occupation(s).
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Occupation 1

Occupation 2

Occupation 3

Occupation 4

Relevant work
experience

□

□

□

□

Education level

□

□

□

□

Training specific to the
position

□

□

□

□

Interpersonal and
social skills

□

□

□

□

None of the above
[Mutually exclusive]

□

□

□

□

Not sure [Mutually
exclusive]

□

□

□

□

11.   What are the typical education requirements for an applicant to be considered for the occupation(s) at
your [IF C1=1 insert “San Diego County locations”, IF C1=2 or C2=1 insert “current San Diego county
location”]? Please select all that apply.
Occupation 1

Occupation 2

Occupation 3

Occupation 4

Competition of high
school or equivalent

□

□

□

□

Professional
certification (Cisco,
CompTIA A+, etc.)

□

□

□

□

Associate Degree from
a Community College

□

□

□

□

Bachelor’s Degree
(B.A., B.S.)

□

□

□

□

Master or other
Graduate Degree
(M.A., MBA, M.S., Ph.D.,
J.D.)

□

□

□

□

Not Sure / Prefer not to
say

□

□

□

□
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12.   What is the typical level of work experience you expect from qualified applicants within each
occupation for your [IF C1=1 insert “San Diego County locations”, IF C1=2 or C2=1 insert “current San
Diego county location”]? Please select one for each occupation.
Occupation 1

Occupation 2

Occupation 3

Occupation 4

No formal work
experience in a
comparable position
required

○

○

○

○

Up to 12 months in a
comparable position

○

○

○

○

One to three years in a
comparable position

○

○

○

○

More than three years
in a comparable
position

○

○

○

○

Not sure / Prefer not to
say

○

○

○

○

SECTION 4 - Occupational Skills Assessment
This section identifies different skills and activities that could relate to the occupations we have been
examining. For each of the following questions, please answer as they relate to your [IF C1=1 insert “San
Diego County locations”, IF C1=2 or C2=1 insert “current San Diego county location”].
13.   What level of technical skills is most appropriate for [insert occupation]. Please select one response for
each technical skill.
Ability to process and
analyze data
(quantitative skills)

Ability to write
effectively (technical
writing skills)

Skill is not need for this position

○

○

Basic proficiency needed (no additional
training or experience is usually needed)

○

○

General competency needed (could require
general training, education and/or work
experience)

○

○

Advanced competency needed

○

○

(typically requires specific training,
education and/or work experience)
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Expertise in this area is needed (specific,
training, education and work experience is
expected

○

○

Not Sure / Prefer not to answer

○

○

14.   What level of non-technical skills is most appropriate for [insert occupation]? Please select one
response for each non-technical skill.
Ability to speak
effectively to
different
audiences
(speaking skills)

Ability to work
with others,
including
customers and coworkers (people
and customer
service skills)

Ability to manage
and organize
projects and people
to ensure they are
completed correctly.
(management and
organizational skills)

Skill is not need for this position

○

○

○

Basic proficiency needed (no
additional training or experience
is usually needed)

○

○

○

General competency needed
(could require general training,
education and/or work
experience)

○

○

○

Advanced competency needed

○

○

○

Expertise in this area is needed
(specific, training, education and
work experience is expected

○

○

○

Not Sure / Prefer not to answer

○

○

○

(typically requires specific
training, education and/or work
experience)

15.   Are there any skills that are important for [INSERT OCCUPATION] that you are seeing deficiencies
among job-applicants or current employees? If yes, what are they?
______________________________________________________________________________________________________________________
_________________________________________________________________________________________________________________
Lastly, we would like to know about certificates and/or credentials that may be useful in determining the
skills and abilities of job applicants.
16.   Please indicate how important the following certificates or credentials are when considering candidates
for [INSERT OCCUPATION]:
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Very
Important

Somewhat
Important

Not
Important

CERT 1

○

○

○

○

CERT 2

○

○

○

○

CERT 3

○

○

○

○

CERT 4

○

○

○

○

CERT 5

○

○

○

○

Not Sure / It
Depends

17.   How much difficulty does your firm have finding candidates for [INSERT OCCUPATION] with the
following certificate(s)?

Great
Difficulty

Some
Difficulty

Little to no
Difficulty

CERT 1

○

○

○

○

CERT 2

○

○

○

○

CERT 3

○

○

○

○

CERT 4

○

○

○

○

CERT 5

○

○

○

○

Not Sure / It
Depends

18.   Are there any other certifications or credentials that we have not asked about that are valuable when
considering any of the occupations we have discussed today and if yes, what are they?
______________________________________________________________________________________________________________________
____________________________________

Before we finish, we’d like to ask you a few final general questions.
19.   Do you have any current employees at your organization, that you would be willing to talk about at
another time, that exemplify the characteristics, skills and drive that it takes to succeed in the
technology occupations we have been discussing?
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20.   May we contact you if we have any additional questions about your responses?
1

Yes

2

No

21.   Are you interested in receiving communications from the San Diego Workforce Partnership and the
California Community Colleges including the findings of this research?
1

Yes

2

No

Since it sometimes becomes necessary for the project manager to call back and confirm responses to certain
questions, please provide us with your contact information.
A.   First and Last Name___________________
B.   Job title__________________________
C.   Phone_____________
D.   Email ______________
E.   Company Name___________________
F.   Company Address (including City, State, Zip) ___________________
Thank you very much for your participation. Have a great day.
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