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Introduction 
Significant changes are occurring in the composition of California industry—and related workforce 

demands by employers. Technology evolution, rising real estate rates, population growth, foreign 

competition, and other domestic and external pressures are changing the concentration of companies in 

various industries, the size of employment, wage rates, and employer expectations of the people they 

recruit. 

Under a grant to the California Innovation Corridor as part of the US Department of Labor WIRED 

Initiative, the California Space Authority partnered with thirteen workforce investment boards and 

economic development offices in seven counties to conduct a labor needs assessment of 200 employers. 

The purpose of the assessment was to gather information about required skills and workforce gaps for 

critical employment positions as reported by managers and supervisors and to identify actions to address 

future California Innovation Corridor employer needs. 

The assessment was designed to focus on key space and information technology companies, 

manufacturers, government employers, and entrepreneurial and small business enterprises in aerospace. 

In completing their respective 

assessments, the partners worked to 

identify workforce composition, current 

and future skill needs, as well as 

education and training gaps. 

The Challenge of Interconnection 
A key challenge facing workforce and 

economic development officials in 

undertaking this project and executing 

their mission is the increasing complexity 

of interconnection between 

stakeholders—and between levels of 

responsibility within organizations. 

Figure 1: California Innovation Corridor Network Diagram 
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The network diagram shown in Figure 1, produced by Berkeley Policy Associates and the UC San Diego 

extension2 shows the complexity of interaction among industry employers, representatives of educational 

institutions, workforce officials, economic development officials, members of the research community, and 

others. Interactions cut across geographies, sectors, and levels of responsibility among individuals. 

The complexity is a two-edged sword. It represents the delivery framework for WIRED, and potentially 

enables great foresight, responsiveness and effectiveness of delivery. However, complexity increases the 

management and analytical demands placed upon economic development and workforce officials. 

Partners and Geographic Scope 
While the California Innovation Corridor spans 13 counties, this project focused on a subset of seven 

counties in Southern California. The following table lists the partners and their respective county 

jurisdictions. 

Counties Entities Abbreviations 

Kern Kern Economic Development Corporation KEDC 

Los Angeles Los Angeles County Economic Development Corporation (LAEDC) 
and the Los Angeles City Workforce Investment Board (WIB) LAEDC / LAWIB 

Los Angeles and Kern Greater Antelope Valley Economic Alliance GAVEA 

Orange The Orange County Workforce Investment Board (OCWIB) and 
Orange County Business Council (OCBC) OCWIB / OCBC 

Riverside Riverside County Economic Development Agency RCEDA 

San Bernardino San Bernardino Workforce Investment Board SBerWIB 

San Luis Obispo San Luis Obispo County Economic Vitality Corporation and Private 
Industry Council 

SLOEVC / 
SLOPIC 

South LA County South Bay Economic Development Partnership and South Bay 
Workforce Investment Board SBEDP / SBWIB 

Ventura Ventura County Workforce Investment Board VCWIB 

Figure 2: Partners and counties 

                                                      
2 Berkeley Policy Associates and UC San Diego Extension. 2008. Early Implementation of Generation I of the Workforce Innovation 

in Regional Economic Development (WIRED) Initiative 2007 Interim Evaluation Report. Rev May 20, 2008, 89. 
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Methodology 
Within the seven-county geographic area, this study sought to identify critical skills for essential 

occupations, identify workforce gaps, and offer direction on strategy to address these needs. 

The research was based around the analytical approach recommended by the California Economic 

Strategy Panel's California Regional Economies Project, which produced an Industry Clusters of 

Opportunity User Guide. The Clusters of Opportunity approach is aligned with and in some instances 

identical to the WIRED Project 1.1 Innovation-driven Economic Development Model. While the approach 

outlined in the guide is more comprehensive and aimed at answering a somewhat different set of 

questions, the underlying analytical approach was useful. 

Working with the California Employment Development Department, Labor Market Information Division 

(LMID), all partners received a set of county-level data compiled by 3-digit NAICS code (North America 

Industry Classification Standard) that detailed employment, wage, and other size, growth, and industry 

concentration data. The datasets were used to identify employment trends in each county and determine 

a set of NAICS codes to be used to target companies for survey work that would represent innovation 

industries and clusters. 

Separately, a survey instrument was designed to collect employer data on critical occupations, skillsets, 

and employee performance. An initial survey instrument was designed in 2006 by the partners. Some 

partners fielded it in an initial survey in Q4 2006 and Q1 2007, but it was ultimately deemed too complex. 

After this initial effort, a new survey instrument was created for the 3.1 project in September 2007 by 

utilizing an LMID survey development process. The resultant survey instrument was utilized by all the 

partners in 2008. In some instances, companies that responded to the initial survey were re-interviewed 

with the final survey instrument. 

The survey pool was not intended to be sufficiently large to provide a representative sample at the three-

digit NAICS level. As a result, the data cannot be projected across the entire population of companies in 

the industry throughout the Corridor. However, in some industries in individual counties the sample size 

may be sufficient to be representative, particularly with data from large employers that represent a 

significant share of county and/or industry employment. Individual county partners should be consulted 

about the specific results in their jurisdiction. 

Responses were collected by each partner into a standardized spreadsheet template, aggregated, and 

various calculations applied. Data from each partner's spreadsheets was aggregated into a single, 

combined set of worksheets. This final aggregation process included some normalization of the data and 
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refinements of various calculations.3 In particular, the skills gap calculation was refined to highlight 

performance issues more clearly. 

Each partner was then required to submit a narrative report that provided overall conclusions and 

suggestions on a regional strategy to address future workforce needs. These narratives were also 

compiled, and key findings are included in this report. The bodies of individual partner reports are 

available in Appendix G, and they provide important insights into specific county trends. They should be 

reviewed in consultation with their respective authors. 

It should be noted that the Clusters of Opportunity methodology recommends considering clusters within 

an economic region. This concept looks at geographic distribution of an industry, supply chain corridors, 

commute-sheds, and other factors to delineate a geographic area in which a particular industry and its 

related workforce are concentrated. Given the nature of the data collection, compilation, and project 

scope, we were not able to identify and define economic regions. However, it would be a valuable 

subsequent step to do so, along with pursuing economic development planning using the WIRED 1.1 

Innovation-driven Economic Development Model. 

This report approaches the analysis of all this data as follows: 

• Highlight key NAICS codes / clusters / industry trends for the Corridor overall and for specific 
counties based on the LMID datasets 

• Summarize data representing the range of surveyed respondents 

• Present and discuss the major skill gaps uncovered in the surveys 

• Provide strategy options and recommendations 

As feasible, comparisons and commentary will be made regarding the companion CIC WIRED projects 

examining workforce needs, particularly WIRED Project 1.2. 

LMID Datasets: The Changing Face of Employment  
in the California Innovation Corridor 
California's Labor Market Information Division provided labor market datasets by three-digit NAICS code. 

NAICS stands for North American Industry Classification System, and it is the current standard for 

classifying economic activities by type of activity or production. 

                                                      
3 For instance, there were differences in the level of data detail submitted by partners, in part due to differences in handling of the 

first and second survey instruments. To name one example, NAICS codes at the four- or even seven-digit level were 
normalized into three-digit categories. As a result, the way aggregated data is presented in this report does not always match 
the way in which a given partner may have presented data at the county level. 
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LMID provided one dataset for each of the 13 counties in the California Innovation Corridor, as well as an 

aggregated dataset for the CIC as a whole. In compiling this report, we also aggregated the figures into a 

dataset for the seven counties covered by partner survey activities. 

Each of these LMID datasets covered the following data4 for the 92 three-digit NAICS codes: 

• County Employment 2006 

• Percent of County Employment 2006 

• Absolute Change in Employment 2001-2006 

• Percent Change in County Employment 2001-2006 

• County Average Annual Growth Rate 2001-2006 

• Location Quotient 2006 (CA) Base 

• Change in  Location Quotient 2001-2006 

• Number of Employers 2006 

• Industry Total Payroll 2006 

• Average Weekly Wage Per Employee 2006 

There are many ways to evaluate such data in sophisticated ways. Since the purpose of WIRED Project 

3.1 was to focus on the critical skills and performance gaps reported by employers in selected innovation 

industries, the principal usage of these datasets by the partners was to establish which NAICS codes to 

use for development of a survey pool. In addition, as noted above, the most recent data year is 2006, and 

there were not project resources or a compelling need to update the datasets for 2007, the most recent 

year.  

However, to provide a snapshot of some of the changing employment trends, we offer a few slices of the 

data to answer the following questions: 

What NAICS categories employ the greatest number of workers at relatively high weekly 
compensation? 

Of these, which are increasing their employment, and which are contracting? 

Which have relatively strong concentrations in the region, suggesting the region enjoys a particular 
competitive advantage?  

What NAICS categories not listed above are large and growing rapidly enough to be of potential 
strategic importance? 

                                                      
4 Explanations of data and their significance may be found in the Industry Clusters of Opportunity User Guide, California Regional 

Economies Project, California Economic Strategy Panel, September 2008. Some specific explanations and analysis are 
provided in the clusters of opportunity section of this report, below. 
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Before displaying the data, it is important to note that in most instances the three-digit NAICS level of 

analysis is too broad to be especially useful in many categories. Technology industries such as 

biotechnology or biofuels may range from 541711 (R&D in biotechnology) to 325414 (biological product 

manufacturing) to 3251 (basic organic and inorganic chemical manufacturing), let alone the allied 

commercial activities that would be included in a biotechnology cluster (such as clinical laboratories). A 

proper technology clustering analysis would collect data at the six-digit level and aggregate analysis 

around appropriate groupings of NAICS that represent technology clusters. 

That said, and despite the broadness of the three-digit NAICS level, for the purposes of finding cluster-

related trends we found it useful to combine some of the three-digit categories into larger groupings. For 

instance, it was interesting to look at the entire set of industry classifications related to the production and 

distribution of energy. Similarly, the finance-related industries of financial services, insurance, and real 

estate were useful to combine. 

California Innovation Corridor Dataset 
Economic Change Among Large, High-Wage Industry Clusters 

The chart that follows shows the largest industry clusters by employment in the 13-county California 

Innovation Corridor that employ more than 200,000 people and with average weekly compensation 

greater than $600. The chart also indicates whether the employment in those industries expanded or 

contracted between 2001 and 2006, and the relative average weekly compensation rate in that cluster. 

Bubbles to the upper right represent large employers with growing employment. The larger the bubble, 

the higher the average weekly compensation.  
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Major employment growth categories in the 2001-2006 period included, in order by amount of employees, 

the business management and support services cluster; wholesale and retail establishments; recreation, 

travel and tourism services; healthcare and pharmaceuticals (including non-pharmaceutical chemical 

manufacturing); construction; the financial services, insurance and real estate cluster; and the energy 

production and distribution cluster. The remaining three clusters contracted, including chemical and 

material manufacturing; computers, electrical and electronic equipment; and all manufacturing.5 

It should be noted that the time series used in these datasets is affected by the start and end years due to 

cyclical and other market forces that may not reflect long-term trends. The start year, 2001, was the 

height of employment in the state in several industries, and those that showed employment losses 

following the burst of the dot-com bubble, such as telecommunications, had not necessarily returned to 

their 2001 levels by 2006. Conversely, other industries, particularly construction, were approaching a 

peak in 2006 from which employment may have since contracted. 

Figure 3: CIC Large, High-Wage Industry Clusters 

                                                      
5 It must be emphasized that the clustering analysis placed some NAICS categories into multiple clusters. For instance, chemical 

manufacturing fell within the healthcare and pharmaceutical cluster due to its importance for pharma and biotech, within the 
chemical and material manufacturing cluster, and within the category of all manufacturing. 
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Clusters of Opportunity6 

The Orange County Workforce Investment Board identified CIC clusters of opportunity for this report 

using the LMID datasets combined with an IMPLAN Input-Output System7 as provided by the Orange 

County Business Council under the model provided by the 2005 California Regional Economies Project. 

The resulting CIC clusters of opportunity are as follows: 

 

CIC Clusters of Opportunity 
Name of cluster 

Average 
annual 

growth rate 
(2001-2006) 

Concentration 
Relative to CA 

Employment 
(2006) 

SAM 
Multiplier 

Average 
Annual 
Wage 

Food and Agriculture 4.20% 1.06 532,708 1.73  $     30,803 
Energy Prod & Distribution 1.91% 0.48 97,943 1.58  $     75,725 
Construction 3.81% 0.90 755,223 1.70  $     48,340 
Transportation and Logistics 8.98% 0.77 298,608 1.80  $     49,457 
Environmental and Waste Management 1.25% 0.92 27,060 1.73  $     49,124 
Education 3.07% 1.02 178,418 1.86  $     41,049 
Personal Services and Education 3.60% 1.67 546,618 1.85  $     27,243 
Business management and support services 9.09% 0.97 2,052,758 1.81  $     44,416 

Figure 4: CIC Clusters of Opportunity 
Source: Industry Analysis, California Innovation Corridor 2001-2006, State of California Employment Development Department 

OCWIB used the following criteria to determine the CIC clusters of opportunity: 

• Average Annual Growth Rate: This measures employment growth rate averaged across the 13-
county economic region of the CIC. The clusters of opportunity presented demonstrate growth 
rates of 3% or higher, except in Energy Production (1.91%) and Environmental/Waste 
Management (1.25%). For these two clusters, the lower past growth rate is offset by the high 
wages offered in Energy Production, and high multiplier effect offered by Environmental/Waste 
Management, as well as the ascendant nature of these industries in which California has played a 
significant role in nurturing.8 

• Location Quotient: Also known as export orientation, this calculation compares the percentage of 
employment in the CIC to the percentage of employment in its national counterpart. A ratio 

                                                      
6 This subsection adapted from Scholl, Connie. Orange County Workforce Investment Board. 2008. Monograph: WIRED Clusters of 

Opportunity. See Appendix for complete text. 
7 IMPLAN® is a software-based economic modeling system developed by the Minnesota IMPLAN Group that is used to create 

complete, extremely detailed social accounting matrices and multiplier models of local economies. 
8 Through state resources such as the California Energy Commission, natural resources (sunshine, wind, geothermal, water), and 

policy requirements such as AB 32 mandated reductions in greenhouse gas emissions. The job growth opportunities are 
dramatic. According to “Harvesting California’s Renewable Energy Resources: A Green Jobs Business Plan,” if 20 percent of 
California’s energy were from renewable sources by 2010, Orange County alone could gain between 8,000 and 22,000 new 
jobs in companies emerging to address the new business opportunities with this energy target. Kern County could gain up to 
30,000 jobs if all of the county’s wind energy were to be harnessed for power. 
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greater than one signifies that employment is more concentrated in the region than it is 
nationally—a potential indicator of outward orientation and comparative advantage.  

• High Employment: This measures the absolute value of employment in numbers of jobs. This 
value, combined with the multiplier of that cluster described below, identifies clusters that offer 
both employment opportunities within the cluster and additional employment opportunities beyond 
the cluster. The clusters of opportunity presented above show absolute employment over 100,000 
in the corridor, except in Energy Production (97,943) and Environmental (27,060). For these two 
emerging clusters, the lower absolute current employment is offset by the high wages offered in 
Energy Production, and high multiplier effect offered by Environmental/Waste Management. 

• High Multiplier Effect: Economic impact is identified by creating numerical values that summarize 
how investment spent in a given sector produces an economic impact throughout the rest of the 
local economy. A higher value multiplier indicates a higher degree of interaction in the regional 
economy. For example, if the manufacturing cluster is said to have a multiplier of 1.7, then for 
every ten employees hired in manufacturing, a total of 17 jobs will be generated throughout the 
entire CIC. Spending in clusters with higher value multipliers will likely produce more benefit to 
the economy as a whole. CIC Clusters have multipliers greater than 1.7, and combined with 
absolute employment, measures the real impact to the corridor economy. 

Seven-County Survey Dataset 
Turning to the seven-county region covered in this project, we provide a detailed table view of selected 

three-digit NAICS categories. The table that follows shows data aggregated across the seven-county 

region. It includes only three-digit NAICS categories that have greater than 18,000 employees in the 

region. Of those, the table only shows NAICS industries that represent weekly wages greater than $900 

and/or employment growth greater than 20,000. 

There are two additional facts to keep in mind while reviewing the table. The first is that although there 

have been significant manufacturing declines across the California Innovation Corridor, reflected in the 

manufacturing categories in the table, manufacturing still represents a very high volume of jobs. The city 

of Los Angeles, for instance, is the largest manufacturing center in the US. Second, as pointed out 

previously, aerospace, bioscience, and other emerging technologies are spread out among many NAICS 

and are thus hard to define and measure. 
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Figure 5: NAICS Aggregate Data and Survey Tallies, 7-County Project Area 
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As with the Corridor overall, the data for the seven counties paints a picture of change. Ten of the 32 

categories displayed show strong growth in employment. However, of the strong growth categories, only 

one—credit intermediation and related services—shows a weekly wage per employee of greater than 

$1000. An additional three strong growth NAICS show wage rates of greater than $900 per week 

(professional and technical services; ambulatory healthcare services; and electronic markets, agents and 

brokers). No strong-growth, top-wage jobs were in manufacturing industries. 

The top 20 largest NAICS sectors showed good growth overall, adding over 300,000 jobs in the 2001-

2006 period. In fact, three-quarters of the top 20 NAICS sectors turned in employment growth rates 

averaging greater than 1% per year. Four of the 20 expanded employment at over 5% per year. Perhaps 

the most important sector for the seven-county region—professional and technical services—reported 

impressive numbers across the board. This one category represents almost 450,000 workers with an 

average weekly wage of $964, totaling more than $7.2 billion of payroll for the region, adding nearly 

46,000 new jobs and increasing employment intensity in the region versus other regions.  

However, there were some notable areas of employment contraction. Among the top 20, the most severe 

job losses were, in order of greatest to least, management of companies and enterprises (-31,147); 

computer and electronic product manufacturing (-17,627); transportation equipment manufacturing 

(-17,230); fabricated metal product manufacturing (-9,195); and merchant wholesalers of durable goods 

(-4,300). Telecommunications was another major loss (-17,794). Certainly construction would also show 

contraction if more recent data were used. 

What is troubling about these losses is that they represent some of the sectors in which California 

innovation is transformed into commercial products. Further, the transportation equipment sector is where 

the region's aerospace companies reside. On the other hand, the intensity measure suggests that these 

are sectors in which the survey region may not have a strong comparative advantage.9 It is an essential 

responsibility for economic and workforce officials to assess the implication of growth and contraction 

trends and to formulate strategies to maintain well-paying jobs that retain California and US leadership in 

innovation. Still, economic development officials, workforce programs, and elected leaders are cautioned 
                                                      
9 The intensity columns show a measure called a location quotient. The location quotient was explained briefly in the Clusters of 

Opportunity section, but some additional remarks are in order. According to LMID, location quotients allow categorization of 
local industries based on their degree of concentration in the region and whether that concentration is growing. A location 
quotient uses concentration of workers to measure the relative importance of an activity in a given region in relation to a larger 
benchmark region (the larger benchmark region is statewide California data in the case of the county datasets, and the United 
States in the case of the California Innovation Corridor dataset). LMID states that a location quotient greater than one implies 
that the industry is producing more goods and services than are consumed locally, though this is not necessarily true in all 
instances due, for instance, to differences in productivity or local consumption. In LMID's reasoning, the industry is supporting 
a higher concentration of workers because it must be exporting the goods or services out of the area and, in the process, 
bringing new dollars into the area. Industries that bring dollars into the area help the local economy grow. A location quotient 
less than 1 implies that the industry's share of local employment is smaller than its share of the benchmark region 
employment (state or national).  For example, if a location quotient is less than one in a service or retail industry, it may mean 
that residents and businesses purchase services and retail goods they require from outside the area. See the background 
briefing paper, "California Innovation Corridor 2006: An Example of How to Interpret Data and Results Employment, Location 
Quotients, Payroll and High Tech Industries" with excerpts taken from Understanding Your Industries, University of Minnesota 
(LMID, California Labor and Workforce Development Agency: 2007). 
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to consider both potential negative and positive dimensions of job losses: for instance, productivity gains 

and expansion of a company outside a region can lead to job losses within a region and yet represent a 

long-term healthy trend for California as a whole. 

To understand potential workforce quality concerns behind job growth and loss trends is a key objective 

of this report. For that, we turn to the survey data. 

Survey Data 
As the NAICS table above shows, 182 firms were surveyed by the partners.10 Some firms declined to 

provide a NAICS code, and a few others provided multiple codes. The primary codes for each are listed in 

the NAICS table, along with the percentage of firms surveyed in each NAICS category compared to the 

number of firms in that category. 

Target Companies and Survey Fielding 
The largest number of firms surveyed included the top five NAICS categories by employment. The largest 

single category was professional and technical services with a pool of 49 companies. Despite the large 

number in this one category, the percentage of firms this represents is only .09% due to the nearly 56,000 

such firms in the seven-county region. The other large survey categories included areas with troubling job 

losses and represented a larger percentage of firms. These included computer and electronic 

manufacturing (30 companies surveyed, 1.7% of the region's firms), fabricated metal product 

manufacturing (17 surveyed, 0.4% of firms), transportation equipment manufacturing (12 surveyed, 1.0% 

of firms), and machinery manufacturing (12 surveyed, 0.7% of firms).  

Figure 6: Partner Survey Notes 
Notes on Partner Surveys 
Partner Companies 

Surveyed 
Target Company and Survey Notes 

GAVEA 22 Out of 91 employers contacted, GAVEA was successful in securing surveys from 22 Greater 
Antelope Valley employers. To collect the data, GAVEA revised the original WIRED 3.1 survey 
instrument to allow for greater detail for rating specific skills. Four groups of employees were 
broken out into separate sections: Current Employees, New Hires, Future Employees and 
High-Performance Incumbents. The geographic region spanned from Lancaster and Palmdale 
to Mojave, Tehachapi and Ridgecrest. The region’s economies are intertwined, derived 
predominantly from business related to aerospace, defense contractors and companies 
supporting Edwards Air Force Base, China Lake, and the Mojave Air and Space Port. There 
were also a number of non-aerospace high-tech companies, plus three hospitals, included in 

                                                      
10 Kern EDC surveyed an additional 20 companies in valued-added agriculture, energy (petroleum and renewables), 

logistics/warehousing, and biomedical, but the results were not available in time to incorporate them into this report. NAICS 
spanned a wide range: 115 (agricultural support activities), 211 (petroleum and natural gas extraction), 213 (support activities 
for oil, gas and other extractives), 237 (heavy and civil engineering construction), 253 (NA), 311 (food manufacturing), 323 
(printing services), 324 (petroleum manufacturing), 333 (general purpose machinery manufacturing), 337 (furniture 
manufacturing), 339 (miscellaneous manufacturing), 423 (wholesalers), 447 (gasoline stations), 511 (publishers), 621 
(medical services). 
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the survey. 

The three largest companies surveyed in terms of number of employees were NASA, Northrop 
Grumman and Boeing. One of the three largest aerospace employers in the region declined to 
participate because of their company policy against sharing proprietary data. Many of the 
respondents had multiple NAICS designations. 

The companies surveyed were fairly equally divided between manufacturing and service, with 
the larger aerospace/government contractors doing both. Some listed more than one company 
type, most often listing both service and manufacturing or manufacturing and R & D. The 
average number of full-time employees was 254. 

KEDC 0 / 20 The Kern Economic Development Corporation researched companies in Kern County and 
attempted to field the survey instrument in 2008. However, due to the relatively small number 
of innovation companies in the county's NAICS categories that were the focus of this project, 
and the extensive outreach by GAVEA within Kern, KEDC did not successfully complete any 
surveys in time for the production of this report. 

In September 2008, as this report was being prepared, CSA and KEDC agreed to investigate 
additional industries that potentially represented clusters of opportunity within the Corridor: 
valued-added agriculture, energy (petroleum and renewables), logistics/warehousing, and 
biomedical. KEDC fielded the same, more detailed survey instrument as GAVEA. Out of 76 
employers contacted in the county, Kern EDC received 20 completed surveys. 

Kern's respondents included six energy companies, two logistics / distribution companies, two 
biomedical firms, three enterprises in value-added manufacturing, and seven companies in 
other industries. Compared to the other partners, KEDC's companies skewed heavily toward 
larger employers, with only five of the 20 employing fewer than 100 people. Six of the 20 
employed over 500 people. The largest companies included Occidental Petroleum, Chevron, 
and Giumarra Vineyards, each with over 1000 employees. 

LAEDC / 
LAWIB 

 The Los Angeles County Economic Development Corporation and the Los Angeles City 
Workforce Investment Board collected data from 30 employers in the City of Los Angeles. The 
survey was fielded from May 2008 through July 2008. In addition to this survey, other relevant 
information was collected and utilized. The 30 targeted companies were drawn from the fields 
of high technology, aerospace, environmental, biotech, manufacturing, and transportation, 
which represent the innovation and economic diversity of the City of Los Angeles. The 
associated NAICS codes were 325, 332, 334, 336, 483, 488, 515, 517, 541, and 561. Although 
the sample size was not statistically significant, the survey accurately reflects the diversity of 
the high-tech communities within the City of Los Angeles and gives voice to common themes 
and workforce concerns. 

Los Angeles County is the largest manufacturing center in the country, based on the number 
employed within the region. In addition, Los Angeles International Airport (LAX) is the largest 
"origin and destination" airport in the world and the fifth largest in terms of total passenger 
volume. LA County is also home to the nation’s largest port complex. The ports of Los Angeles 
and Long Beach are responsible for 45% of all consumer products shipped into the US. A 
number of transportation-based and other support companies are located in the City that 
support major enterprises located in the County. 

The survey area also includes biotech/pharmaceutical, manufacturing, engineering, 
environmental design, and high precision machining. The typical growing clusters in Los 
Angeles County (e.g. entertainment and hospitality, retail, aerospace, and healthcare) were 
excluded as target industries because of their lower connection to technical innovation. 

Of the 30 companies surveyed, 40% indicated R&D as their primary classification, 23% 
transportation, 17% manufacturing, 7% service, 10% other, and 3% telecommunication. 
Although many of the responding companies could be characterized within several 
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classifications, the individuals responding to the survey did not select multiple classifications, 
which may reflect their single focus on the critical occupations described in the survey. 

Although the average number of employees of those companies surveyed was 190, it is more 
accurate to view them in categories: small (under 20) is 53%; small to mid (20-99) is 17%; mid 
to large (100–499) 23% and large (+1000) is 7%. Overall, 70% of the responding companies 
have less than 100 employees. This percentage is reflective of the business base of Los 
Angeles County, as a whole, which is predominantly made of small and medium-sized 
businesses. 

OCWIB / 
OCBC 

20 The Orange County Workforce Investment Board and Orange County Business Council 
collected data from twenty Orange County employers during January and February 2008. In 
addition to the survey data, other relevant industry information was collected and utilized in this 
report. 

While Orange County is not widely known for its manufacturing base, the County does in fact 
have a vibrant manufacturing sector, which includes many firms that are directly or indirectly 
related to aerospace and defense. Most of the manufacturing firms surveyed were directly 
involved in space/aerospace activities as their primary business. A good cross section of 
small, medium, and large firms were surveyed in order to understand the needs of the region 
on a broad basis. Respondents were primarily human resource directors, directly responsible 
for assessing workforce skills of incumbent workers and new jobseekers on a daily basis. For 
incumbent employees, Orange County spoke with supervisors who have direct contact and 
who evaluate existing employees on a regular basis. 

There was a broad range of companies in terms of size. The most numerous category was 
small businesses with 11-19 employees, but there were four companies with over 100 
employees, and one company with over 1000 employees. This diversity in terms of size 
provided a good cross-section of Orange County companies, which tend to congregate in the 
small to medium size range, especially in these industry clusters. 

RCEDA 20 The Riverside County Economic Development Agency’s Workforce Division collected data 
from 20 Riverside County employers in March and April 2008. In addition to this survey, other 
relevant information was collected and utilized in RCEDA's report. The Riverside County 
economy is diverse, but not known for having a significant number of space and information 
technology companies. For the purposes of this survey, RCEDA studied other innovative 
industries that are growing segments in the county's developing economy: NAICS 238, 541 
and 621. These industries are specialty trade contractors; professional, scientific and technical 
service companies; and ambulatory health care companies. Specialty trade contractors 
segment are part of the area’s expanding green building sector. Ambulatory health care is of 
particular interest due to the proposed medical school at the University of California, Riverside. 
The professional services sector continues to expand, mirroring Riverside County’s population 
growth and rising income levels. 

SBEDP / 
SBWIB 

30 The South Bay Economic Development Partnership conducted surveys of 20 local South Bay 
(Southern Los Angeles County) employers in the 332, 334, and 541 NAICS codes. The South 
Bay Workforce Investment Board conducted surveys of 10 local South Bay employers in the 
334, 336, and 541 NAICS codes. 

SBerWIB 20 The San Bernardino County Workforce Investment Board fielded the survey with 20 employers 
representing innovation drivers and referral entities. The county's Workforce Development 
Department (WDD) developed a preliminary list of industries to be surveyed. The workforce 
board and representatives of organized labor and economic development reviewed this list, 
and adjusted the final list based upon the input received. To narrow the list, four criteria were 
applied: substantial employment base in the county, a high Location Quotient, a significant 
number of projected job openings, and strong potential for earning capacity. 

The 3 NAICS chosen were truck transportation (484); professional, scientific, and technical 
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services (541); and merchant wholesalers of durable goods (423). In San Bernardino County, 
truck transportation represents 17,938 employees and 672 employers. Its location quotient is 
3.74, with a payroll of $198 million. The professional and technical services industry employs 
20,256 people at 2,513 employers in the county. The location quotient was only 0.48; however, 
LQ was up 25% 2001-2006 and its payroll topped the list at $226 million. Merchant 
wholesalers represent 21,578 employees at 1,140 employers in the county. The industry's 
location quotient is 1.4 and has a payroll of $242 million. 

The majority of the companies surveyed described their business types as service, and 
company size was nearly equally split between those with 50-99 employees (5) and 100-249 
employees (4). 

Freight is an important part of the transportation sector, and the transportation sector is itself a 
major component of the county's economy. Six of the companies surveyed were in the trucking 
business. The occupations employed by the trucking employers included packers, truck divers, 
material movers, expediters, managers and supervisors. 

Employees of engineering companies were the next most represented employees. Four of the 
employers were engineering firms. More than one-fourth of their workforce is professional and 
technical workers, with such occupations as engineers (aerospace, mechanical, chemical, 
industrial, computer, electrical), engineering technicians, system analysts, and computer 
programmers. Product assembly and material handler occupations (e.g., precision inspectors 
and testers, aircraft mechanics, tool and die makers, machinists, aircraft structure assemblers, 
electrical assemblers, machine tool operators, and general assemblers) garner a significant 
share of the engineering workforce. 

SLOEVC/S
LOPIC 

10 The Economic Vitality Corporation and Private Industry Council collected data from ten San 
Luis Obispo County employers representing space and innovative companies. Two survey 
instruments were utilized for data collection in San Luis Obispo County. The initially agreed-
upon survey instrument was fielded December 2006-January 2007 with ten targeted 
employers. The second survey instrument was fielded by SLOEVC and SLOPIC from April-
May 2008 with the same ten companies. 

These employers were selected from the 541, 32x, 33x, and 517 NAICS codes. Although San 
Luis Obispo County is not known for manufacturing, a number of smaller sized companies (20-
49 FTE) that support the space industry reside in the county. The companies targeted are 
adept at high precision machining, satellite telecommunication manufacturing, engineering 
design, software development, silicone component manufacturing, and pharmaceutical 
manufacturing. The typical growing clusters in San Luis Obispo County (e.g. utilities, real 
estate, builders and contractors, hospitality, and retail) were excluded as target industries 
because of their lack of connection with the space industry. 

The majority of the companies surveyed were manufacturing companies, most of which 
perform direct work for space and other governmental contracting companies. The surveyed 
companies tended to be of medium size in general (20-99 FTE), which was expected since 
most of the targeted companies were manufacturers of some sort. Because San Luis Obispo 
County tends to be tightly knit, feedback was obtained directly from upper management that 
either directly observe or discuss with supervisors their employee performance. It should be 
noted that a few companies did not feel comfortable rating their current employees’ 
performance, so that data was not included in the analysis. 

VCWIB 30 The Ventura County Workforce Investment Board surveyed 30 Ventura County companies in 
chemical manufacturing, machinery and machine tool manufacturing, and computer and 
electronic product manufacturing. 
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Company size.  The companies surveyed represent a good range of sizes, with an emphasis on small 

and medium-sized enterprises (SMEs). A total 94% of the companies employed fewer than 500 people, 

and 68% employed fewer than 100 people.11 Six percent employed 500 or greater.12 

Figure 7: Survey Response by Company Size 
 

Respondent position. The survey requested data on both the position of the respondent and their role 

with respect to hiring and supervising employees. Respondents were asked to choose between four 

standard position descriptions, including human resource director and President/CEO/Director. A role 

question asked for choice of the description that would best define the respondent's role relating to 

employees at their company: 

• A. I directly supervise or am able to closely observe the job performance and/or work results of 
employees. 

• B. I periodically (at least once a month) observe the job performance or see the work results of 
employees. 

                                                      
11 The US Small Business Administration size standard for small business is 500 employees or fewer in manufacturing industries 

and 100 employees or fewer in wholesale trade. 
12 Kern County's respondents are not included in these tallies or in the graph due to late availability of their data. However, it should 

be noted that KEDC respondents skewed toward larger employers, with only five of the 20 employing fewer than 100 people. 
Six of KEDC's 20 surveyed companies employed over 500 people. 

Survey Response by Company Size
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• C. In my position I discuss with direct supervisors, managers and/or management personnel, the 
job performances of employees as part of my role with the company. 

• D. OR complete the following statement. “My opinions and perceptions of the current workforce 
are based on 

As shown below, 180 out of 182 respondents were in a position to speak knowledgably about the hiring 

needs of their company. The remaining two were likely in a position to do so but provided ambiguous 

answers. Two respondents did not provide position information but provided role information. More than 

80% of respondents were a senior executive, human resource director or a supervisor / manager.13 

Respondent Position Role Total 
HR Director – 38% Directly supervise / track 13 
 Regularly observe 4 
 Responsible for reviewing performance 51 
 Other basis for workforce opinion 1 

HR Dir. Total 69 
President/CEO/Director – 29% Directly supervise / track 29 
 Regularly observe 4 
 Responsible for reviewing performance 18 
 Other basis for workforce opinion 2 

President/CEO/Director Total 53 
Supervisor/Manager – 14% Directly supervise / track 19 
 Responsible for reviewing performance 6 
 Other basis for workforce opinion 1 

Supervisor/Manager Total 26 
 Other / NA – 19% Directly supervise / track 12 
 Regularly observe 4 
 Responsible for reviewing performance 16 
 Other basis for workforce opinion 2 

Other Total 34 
Grand Total  182 

Figure 8: Survey Response by Respondent Position 

Core Critical Occupations 
As a first step for identifying workforce needs, respondents were asked to list their critical core 

occupations. The analysis and presentation of this data varied somewhat by partner, partly due to 

variances in detail in how they fielded the survey, and partly due to additional data partners incorporated 

into their narrative reports.14 

                                                      
13 Kern EDC's data is not included here, however, the distribution of respondent positions among their surveyed companies is 

roughly similar to the rest of the survey pool 
14 For instance, Riverside mapped the survey responses to specific occupation codes, 2007 median wages for each occupation, as 

well as the education or training requirements. Los Angeles prepared a useful matrix of positions by NAICS code. GAVEA and 
KEDC prepared a detailed list of occupations from which respondents could select. 
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The partners originally intended to collect data on multiple critical occupations for each company and then 

to ask about performance and satisfaction with each occupation in an iterative set of questions. That 

would have given a more accurate and detailed view of employer opinions within specific critical 

occupations. Ultimately, however, this proved too difficult a task given the resource constraints of the 

project. As a result, the bulk of the data collected and aggregated for this report included listings of 

multiple occupations but without iterative rating details for each occupation named by a given respondent. 

Thus, all the satisfaction and performance ratings of a given survey respondent were applied across all of 

the critical occupations they may have mentioned. 

Readers of this report are encouraged to consult with each county partner for more specific details than 

can be provided in this report. 

To consolidate the verbatim responses across a wide variety of occupations, this report developed 

standardized categories, tallied the number of companies mentioning an occupation in each of the 

categories, and grouped the occupation descriptions into the standard categories. It should be noted that 

many companies mentioned more than one occupation, so the total number of occupations mentioned 

(205) exceeds the total of surveys completed (182).15 

Unfortunately, the lines between engineers, technicians, scientists, R&D, and other activities are blurred 

with this type of survey and are compounded by lack of specificity in respondent answers. Some 

occupations were described by discipline (aeronautical engineering), some by sub-discipline (physical 

systems dynamics and control), and some by functional job title (flight test engineer). Due to the clear 

occupational categories of machinists and programmers, these were listed separately. In several 

instances it was deemed appropriate to list a particular occupation in more than one category and to 

count that as multiple mentions (see footnote to the occupations table, below). 

What is overwhelmingly clear about the top critical occupations for the innovation industries is that 164 

out of 205 mentions of occupations require a core level of science, technology, engineering, or 

mathematics (STEM) education or training. That is, roughly eight out of ten times an innovation company 

in the survey pool mentioned a critical occupation or role, that role would fall within engineering, technical, 

scientific / R&D, mechanical, or computer science-related functions at the company. 

The nature of companies and target industries in the survey region tended to drive an overwhelming 

emphasis on engineering. In Antelope Valley, for instance, the three largest employers are NASA, 

Northrop Grumman and Boeing. Unsurprisingly, the top four positions reported in Antelope Valley were 

engineering, which spanned 11 different engineering specialties. Engineering was a critical occupation for 

73% of the responding companies in Antelope Valley. 

                                                      
15 Does not include Kern EDC responses. 
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Respondent-Defined Top Critical Occupations16 
# Firms Mentioning, +/- 10%17 Consolidated and normalized verbatim responses on critical occupations 
Engineering 70 

(34%) 

Engineers: systems, process, aeronautical, rocket, flight test, avionics/navigational, 
firmware/software, structural & civil, electrical, mechanical, geoscience, metrology, 
environmental, telecommunications, overhaul/maintenance facility.  

Also include in this category: architects, surveying; land use planning, material science, 
composites, fiber optic manufacturing; physical systems dynamics and control. 

Technician 48 

(23%) 

Includes technicians, installers, inspectors, equipment operators, and workers or laborers 
requiring precision or technical skills: airport and aircraft maintenance; information tech; 
lab tech; analysts; composite materials; machinery manufacturing and maintenance; 
overhaul & maintenance facility; electronics and navigation manufacturing and repair; 
telecommunications and fiber optics; vehicle maintenance; computer graphics; interior 
design; computer / telecommunications networks; medical and dental support and 
radiology; solar electric installers; CNC (computerized network controlled) machines. 

Also included due to respondent emphasis on precision or advanced skills or unclear 
responses: metalworking; line services / machinery operators; truck/tractor operators and 
drivers; ground & material handlers; plumbers; plasterer; lathe operator; sewing 

Operations / Other 
Professional or 
Support 

41 

(20%) 

Category includes a wide range of management and support positions. Due to responses, 
it was not possible to quantitatively separate management from lower-level support 
services. Category includes: management; strategy; legal; project mgmt.; business 
development and sales; operations mgmnt (supervisors & managers); 
marketing/advertising/PR; finance analysts; HR; fundraising. 

Occupations with lower educational requirements: customer service; purchasing; clerical, 
back office, & admin support; construction; demolition; warehousing, shipping, fleet, and 
logistics management and support; security screeners. One respondent also stated 
"unskilled labor" which was placed in this category due to its presumed support role. 

Scientist / R&D / MD 23 

(11%) 

PhD and lower level for R&D in research, material science, engineering, composites, 
product development, chemistry, biology, electric vehicles, clinical science, geology, 
environmental, avionics/navigation, telecom, chemistry, computer science, biomedical, 
physics, mathematics 

Machinist 14 

(7%) 

Composite materials, fabrication & machinery mfg; overhaul/maintenance facility 
machinists; CNC & conventional machinists; surface mount & through-hole operators 

Programmer 9 

(4%) 

CNC programming; CMM programming; website developers; computer graphic design; 
firmware/software programming; computer science 

Figure 9: Respondent-Defined Critical Occupations 

                                                      
16 Does not include Kern EDC responses. KEDC received 37 responses on this question from their 20 companies. Of the 37 

responses, the ranking was engineering (22%), computer/programmer (19%), sales professionals (16%), logistics / 
warehousing (10%), and electricians (5%). 

17 Percentages due not total 100 due to rounding. The estimated percentage error is due to the subjectivity of placing a critical 
occupation within one of the standard categories, as well as sometimes broad language used by respondents in describing 
occupations (such as "aerospace composite materials and machinery manufacturing and consulting"). In some instances, 
occupations were placed in more than one category. For example, several companies described the critical need for PhD-
level and lower-level employees in material science, composites, electrical or mechanical engineering and manufacturing. 
This set of occupations is listed in both the engineering category and the scientist / R&D / MD category. There might be 
individuals in this set of occupations that would be considered more at a technician level, thus showing the inherent 
subjectivity of the categorization in many instances. 
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Typical Education  
Five of the partners18 evaluated educational experience when preparing their narrative reports. In some 

instances their data was driven by respondents when the 2006 version of the survey tool was used. In 

others, the partners obtained data from research references and professional knowledge. Some partners 

inquired about post-graduate degrees, others did not. 

"Because of the surveyed companies’ broad range of occupations from engineers to agricultural tractor 

operators," reports RCEDA, "a wide spectrum of educational experience" was required for the listed 

critical occupation. San Bernardino WIB echoed this comment. Thus, the conclusions that may be drawn 

from responses to this survey question are limited. Some examples within each category: 

• Bachelor of Science or Bachelor of Arts degree: Required minimum for architects, all engineering 
and scientific professions and land use planners 

• Associate or Bachelor degree, or some specialized college-level coursework: Computer network 
technicians and web site programmers college-level courses in specialized fields. 

• Vocational training certificate or Associate degree: Radiology technicians and medical assistants 

• Certificate or Associate of Applied Science degree: dental assistants 

• High school diploma / up to 12 months on-the-job (OTJ) training: Plumbers, plasterers, solar 
installers, network line installers, computer product sales, and machine and tractor operators 

GAVEA used a more detailed rating system that compared the educational background of current 

employees with new hires and future needs.19 BA/BS was the most important educational attainment for 

current employees, scoring 2.7, followed by MA/MS (2.0) and AA/AS (1.8). However, the rankings 

changed moving to new hires and then to future needs. Advanced degrees (MA/MS and PhD) were 

expected to remain at the same level of importance, scoring 2.0 and 1.3, respectively across the 

current/new/future categories. However, all other educational categories were expected to increase in 

importance, with BA/BS rising to 3.0, AA/AS jumping to 2.0 alongside MA/MS, and Certificates leaping in 

importance from 0 to 2.0. 

Orange County WIB and SLOPIC reported similar responses. They noted that all of the engineering 

occupations require a Bachelor degree and that surveyed companies reported increasingly higher 

education levels for the future. Commented Orange County, "Some of the sales, drafting, warehousing, 

and technician jobs would only require a high school diploma or Associate degree, but even in these 

occupational categories the trend was toward more education rather than less." 

                                                      
18 Six, counting Kern EDC. 
19 Scores were on a four-point scale, with 4 being very important and 1 not important. KEDC used this approach, as well, but their 

results are not included here. 
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Typical Job Experience 
Four partners provided data on typical job experience for new hires. Due to the range of occupation types 

and differences between counties, it is difficult to make overarching statements. 

Riverside reported that all but three of the companies surveyed hire employees with no job experience, 

ranging from architectural firms hiring college graduates straight out of college to plumbing contractors 

and network installation companies that hire high school graduates. Of the three companies seeking 

experienced hires, an engineering firm preferred experienced engineers, a site preparation company 

hires tractor operators with two years’ experience, and a medical x-ray laboratory said they only hire 

licensed technicians with at least one year’s experience. 

San Bernardino WIB also found that a majority of the companies they surveyed hire employees with no 

job experience. The jobs requiring the minimum education were more inclined to hire without experience. 

Two architectural firms hire from the pool of recent college graduates. One engineering firm hires only 

engineers with at least five years of experience in their specialty. A company employing garment workers 

require that they speak English and can prove their right to work in this country. 

On the other hand, experience was strongly sought in two other counties. The overwhelming majority of 

San Luis Obispo companies reported that greater than two years of experience in a related field is 

necessary for the technical person to be effective for their companies, however the relevant number of 

years beyond two was not asked. 

Experienced engineers are sought in Orange County, however OCWIB emphasized that experienced 

talent is in short supply. Employers reported that not enough students went into engineering 10-15 years 

ago, especially in the civil engineering and mechanical engineering fields. Experienced engineers with 10-

15 years of experience are in especially short supply, and these are most critical as they typically perform 

project management duties. With this shortage, engineers with even a few years of experience are 

considered “experienced”. 

Typical Wages 
The wage data for this project came from two different types of sources. 

At the three-digit NAICS level, LMID provided average weekly wage per employee. This data is shown in 

the LMID dataset section of this report, above, for both the seven-county survey area as well as for 

clusters in the California Innovation Corridor. The wage data in the datasets is useful for ranking NAICS 

categories by average wage, and as a proxy for the degree of value-added or competitively advantaged 

activity (i.e., the higher the average wage, the greater the value-add and/or the more advantaged the 

local region is versus other regions). However, the LMID NAICS datasets are not useful for making 

statements about specific occupations. 
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The more salient wage data was for key critical occupations identified in the survey, and collection of this 

data relied on the partners. As with the preceding sections on typical education and job experience, only 

a few partners provided data. The following paragraphs summarize what these partners found. 

A difficulty with the critical occupation and wage analysis was that unless respondents were clear in their 

responses on critical occupations, it was difficult in all instances to assess whether a category was more 

at the professional or at the unskilled / laborer level. Some responses on critical occupation, for instance, 

were "trucking," "logistics" or "construction." Such responses are nearly useful, as they could encompass 

both supervisory levels and less educated and trained positions in these occupational groups. 

Riverside. Eight surveyed companies were in construction-related businesses. These ranged from firms 

that employ architects, civil engineers and land use planners to specialized contactors that employ 

plumbers, plasterers and tractor operators for site preparation services. Other specialty trade contractors 

interviewed hire sheet metal manufacturing machine operators and solar installers. Key employees in the 

health care industry were radiology technicians, medical assistants and dental assistants. The 

professional service companies surveyed employ computer network technicians, computer consultants 

(sales representatives), web site developers and computer/telecommunications line installers. 

The highest wage for the surveyed occupations in Riverside County is a regional planner with a master’s 

degree, at a median hourly wage of $44.86. Engineers and architects have median hourly wages of 

$34.73 and $32.41, respectively. Radiology technicians with an AA degree earn a median hourly wage of 

$29.13. Some other technical trades also have good earning potential with median hourly wages of 

$18.92 for plasterers, $18.72 for sheet metal workers and $17.82 for plumbers. At the lower end of the 

earning spectrum are medical assistants who earned a median hourly wage of $12.00, and dental 

assistants at $13.93. Registered dental assistants earn a higher wage because of more rigorous training 

standards. RCEDA reports that wages in Riverside County are typically lower than neighboring counties. 

Orange County. OCWIB provides some data for comparison. Median hourly rates for engineers in the 

county are $35 to $45. There is variation between specialties: civil engineers ($34.55 per hour), 

environmental engineers ($38.98), industrial engineers ($34.99), materials engineers ($32.42), and 

mechanical engineers ($34.96). Experienced engineers with project management experience would 

command $45-$55 per hour, and executive/management engineering positions would go up from there. 

San Luis Obispo. The “Entry Level” and “Some Experience” categories yielded typical salaries expected 

of the technical level in San Luis Obispo County, which were $45,327 ($21.79/hr) and $63,040 

($30.31/hr), respectively. The top-level, however, was higher than expected because two of the surveyed 

companies pay their top employees unusually well. When these companies were excluded from the 

sample, the average “Top Level” salary was $87,400 ($42.02/hr) instead of the initially reported $130,400 
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($62.69/hr). Average salaries tend to be lower than other counties because there is a perceived trade-off 

between salary and higher quality of life in San Luis Obispo County. 

Sample range of wages in specific critical occupations. The following table indicates the range of 

occupations and their wages provide by two of the counties. What is important to note, in addition to the 

specific relative wages and training requirements, is how difficult it is to associate a general survey 

response such as "operations" or "trucking" with a specific occupational category. 

Sample Critical Occupations and Wages in San Bernardino and Riverside Counties 

Occupational  Title  
Median Hourly 
Wage (1) 

Education/Training  
Minimum Requirement 

Operations Manager $45.55 BA/BS Degree 
Urban and Regional Planners $44.86  MA/MS Degree 
Aeronautical Engineering $40.41 BA/BS Degree 
Electrical Engineer $39.47 BA/BS Degree 
Transportation, Storage, Distribution Managers $37.80 Work experience (in related work) 
Mechanical Engineer $36.17 BA/BS Degree 
Civil Engineers $37.50 (1) 

$34.73 (2) 
BA/BS Degree 

Sales Representatives, Wholesale and Manufacturing, Technical  35.07 Mod. term on-the-job trning (OJT) 1-12mo 
Sales and Related Workers, All Other (3) Moderate-term OJT 
Quality Control Inspectors $33.73 Moderate-term OJT 
Architects, Except Landscape and Naval $32.41 BA/BS Degree 
Radiologic Technologists and Technicians $29.13 (2) AA Degree 
Researchers $26.88 BA/BS Degree 
1st Line Supervisor Material Movers $22.30 12 month OJT 
Computer Programmers (includes web site programmers) $22.25  BA/BS Degree 
Network and Computer Systems Administrators (4) BA/BS Degree 
Truck Driver Heavy $21.10 Moderate-term OJT 
Heating, Air Conditioning, and Refrigeration Mechanics and Installers(5) $20.89  12 month OJT 
Telecommunications Line Installers and Repairers $20.40  12 month OJT 
Plasterers and Stucco Masons $18.92  12 month OJT 
Sheet Metal Workers $18.72  Moderate-term OJT 
Bio technicians $17.93 AA Degree 
Plumbers, Pipefitters, and Steamfitters $17.82  12-Month OJT 
Machinist $16.96  
Machine Tool Operators $16.61 Moderate-term OJT 
Dental Assistants $13.93  Moderate-term OJT 
Truck Driver Light $13.88 Moderate-term OJT 
Industrial Truck and Tractor Operators $13.32  30 day OJT 
Medical Assistants $12.00 (2) 1-12 Month OJT, Cert. 1 year; AA  
Seamstress  $10.53 30 day OJT 
Laborers and Freight, Stock, and Material Movers, Hand $10.19 30 day OJT 

Figure 10: Wages and Education for Critical Occupations in San Bernardino and Riverside 
(1) Unless otherwise noted, this column displays San Bernardino data 
(2) Occupational wages for Riverside-San Bernardino-Ontario MSA 
(3) Workers may not work full-time all year-round, so not feasible to calculate hourly wage 
(4) An estimate of wage could not be provided due to confidentiality 
(5) Solar installers’ earnings are in line with Heating, Ventilation and Air Conditioning wages 
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Skillset Analysis  
Although partners provided varying detail in their survey and analysis of skills, there was sufficient data 

and commonality among the partners to provide an aggregate view of skills across the seven-county 

survey area. 

Respondent-provided critical skills.20 To begin the evaluation of critical skills, respondents were asked 

to share their unprompted, top-of-mind opinions on the essential skills necessary for the critical 

occupations they had stated. 

The verbatim responses were collected, and then combined into standard categories. Some of the 

responses fell into skills that were specific to the industry or occupation: specific technical skills, 

educational credentials, industry experience, and the like. As the table below indicates, the most 

important area of response was industry-specific technical skills—including prior work experience and 

specific training directly related to the specific occupation in the industry. 

Respondent-Defined Critical Skills: 
Industry- or Occupation-Specific 
(Combined 3.6 value on 1 - 4 scale) 

# Companies 
Mentioning 
(out of 125 mentions) 

Industry-specific technical skills 
(Employer assumption is that the skill was acquired via 
education and/or prior experience) 

69 
(55%) 

Good basic education in field / Degree or certificate 
(If specifically mentioned) 

30 
(24%) 

Prior experience in field 
(If specifically mentioned) 

18 
(14%) 

Advanced degree 
(If specifically mentioned) 

8 
(6%) 

Figure 11: Industry- or Occupation-Specific Critical Skills (Respondent-Defined) 
 

Other responses fell into more general categories not related specifically to industry or occupation. There 

were 185 different mentions of these types of skills by respondents—many more than the 125 mentions 

of industry specific skills. Further, there was a much smoother distribution across the top responses—the 

top three categories of problem solving, workplace skills, and communication skills each garnered roughly 

20% of the mentions and together represented over 60 percent of the skills mentioned. 

                                                      
20 This section does not include data from Kern EDC. Please see their narrative report. 
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Respondent-Defined Critical Skills: 
General or Cross-Industry 

# Companies 
Mentioning 
(out of 185 mentions) 

Problem solving & creative thinking 40 
(22%) 

Basic workplace skills 
(time management, reliability, follow directions, social skills) 

39 
(21%) 

Communications skills  
(verbal, reading, writing) 

35 
(19%) 

Mention of math 20 
(11%) 

Computer skills 19 
(10%) 

Customer service 15 
(8%) 

Mention of science 10 
(5%) 

Project management & troubleshooting 7 
(4%) 

Figure 12: General or Cross-Industry Critical Skills (Respondent-Defined) 
 

Standardized skillset questions. To validate and provide a consistent basis for calculating priorities 

among critical skillsets, respondents were also prompted about standard survey-defined sets of skills. In 

the final survey instrument used for this aggregated analysis, the surveys probed key skills by asking for 

two different types of responses across a standardized set of skillset descriptions, listed below. 

First, a set of questions asked respondents to rate the importance of specific skillsets for new hires as 

Very important (4), Important (3), Somewhat Important (2), Not Important (1). 

For the same skillsets, respondents were also asked to rate the ability of new hires to meet performance / 

competency expectations as Exceeding entry-level expectations (4), Meeting entry-level expectations (3), 

Nearly meeting entry level expectations (2), Does not meet entry level expectations (1), and (0) Does not 

apply.21 

                                                      
21 A more detailed initial version of the survey instrument asked these same questions iteratively for incumbent employees, new 

hires, and future employees. Some partners used this more detailed approach. See the individual partner reports. 



Technology Workforce Issues and Opportunities 
In the California Innovation Corridor 
Page 26 of 186 

 
 

 

The standard skillsets respondents were asked to rate consisted of five technical skillsets and two social 

skillsets: 

Technical Skills 
• Problem-solving skills 
• Workplace skills (judgment, decision making, resource and time management) 
• Technical knowledge related to the job 
• Technical skills (the ability to use/operate equipment, tools, materials, software, information 

systems, or more than one specific technology when hired) 
• Computer skills (using spreadsheets, databases, word processing, graphics, Internet or giving 

presentations) 
Social Skills 
• Team-work (coordination, instructing, relationship-building, cross-cultural understanding, 

negotiation, persuasion) 
• Work ethics (initiative, dependability, reliability) 

 
►It must be noted that due to an inconsistency in the survey tool, the technical skills category 

was only rated for importance and did not collect data on performance.22 

In addition, respondents were asked to name any other skills, and any other social skills, that were 

important for their future employees. There were few responses on these two questions due to the broad 

nature of the other skillsets queried and the respondents' opportunity to name critical skills at the 

beginning of the survey. 

Asking respondents about both employee performance in specific skills and the importance of those skills 

allowed the development of a prioritized list of skill development categories. By comparing the reported 

performance of employees against the top end of the range, it is possible to evaluate performance gaps.23 

A performance gap is a greater concern for a high importance skillset than for a low importance skillset. 

To produce this comparative measure, we established a Problem Index that multiplies the reported 

performance gap by the reported importance measure and applies an indexing value. Problem Index 

scores show the priority of a skillset gap on a 200 point scale, in which exceeding performance for a very 

important skillset generates a 0 score (no problem whatsoever), while entirely failing to meet performance 

for a very important skillset generates a score of 200.24 

                                                      
22 In the context of the survey, technical knowledge and technical skill were two distinct concepts. Technical knowledge refers to 

comprehensiveness of subject matter expertise and tends to be related to study. Technical skill refers to how knowledge is 
applied to achieve a particular result and tends to be related to practice and experience. It is possible to be good in knowledge 
and poor in skill. 

23 In doing so, we compared the reported score against the 4.0 Exceeds expectations level. It is, by definition, acceptable for 
employees to score 3.0 Meets expectations in performance. However, it is an operating assumption California workers will 
regularly need to exceed expectations to maintain the state's competitive edge against the performance of other countries. 
Therefore, the degree to which performance scores significantly below 4.0 highlights potential areas of concern. 

24 To understand the Problem Index, consider a company that reports employee performance in a particular category is a 2 and the 
importance of that skill is a 2. We would subtract the reported performance score (2 in this example) from the ideal score (4) 
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Figure 13: Critical Skills Gaps - Employee Performance Versus Importance 
 

A score greater than 100 on the Problem Index indicates a severe problem in failure of employees to 

meet performance in an important skillset. A score of 50-100 is a serious concern, 30-49 a concern, and 

less then 30 is a low-to-nonexistent concern. 

Comparing open-ended responses on skills to the responses in these standardized categories validated 

the results, though ratings for social skills and computer skills suggest should be particularly reviewed in 

context of the occupations surveyed and the verbatim responses.25 Industry-specific skills and knowledge 

were a top mention by respondents, and they rated very highly in the standardized section, generating a 

score of 3.4 out of 4 in importance of skills for entry-level employees and 3.5 out of 4 in the importance of 

occupational knowledge for all employees. Among the more generalized skills mentioned by respondents, 

four were specifically tested in the standardized categories. These four skills—and their scores of 

importance on a four-point scale—were problem solving skills (3.4), general workplace skills (3.5), social 

skills (3.3), and information technology use and management (3.1). 

Here is what we found. 

• No severe issues in overall performance. Surveyed companies generally reported both 
performance and importance scores of between 2.5 and 3.5, so no skillsets rose to the severe 
end of the Problem Index, and there were no massive skills gaps. However, there were clear 
areas of concern, and these were resoundingly amplified by the comments received from 

                                                                                                                                                                           
and multiply that difference by the importance (2) to generate an appropriately weighted indicator of underperformance. We 
then multiply the result by an index number of 16.67 to place the score on a 200-point indexing scale. This indexing value 
does not change the relative ranking of multiple scores, but it increases the numeric separation between the scores and 
establishes specific benchmark ranges of 0-30, 30-49, 50-100 and 100+. 

25 See bullets on social and computers skills below. Kern EDC responses not included; see their narrative report in the appendices. 
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respondents, along with the shortage issues in engineering disciplines mentioned by Orange 
County and Kern County. 

• Workplace skills were the top concern. The greatest area of concern was in workplace skills, 
with a Problem Index of 74.5. Aggregate performance in this skillset was the lowest at 2.73, yet it 
received the highest importance score at 3.51, emphasizing the criticality of the performance gap. 
We will revisit this topic when we review the verbatim responses. 

• Technical knowledge was also an issue. Technical knowledge was the next highest area of 
concern (Problem Index 67.0), with aggregate performance at 2.84 and importance at a critical 
3.45. 

• Problem solving and work ethic skills need attention, but are lower priority. Problem solving 
and work ethic skills were very similar concerns, with Index scores of 56.5 and 55.5, respectively. 
Problem solving inched into a potential area of concern because employee performance was just 
meeting expectations, but it received a very high 3.41 importance score—nearly identical to 
technical knowledge. 

Work ethic was somewhat different. Importance fell directly into the Important category at 3.0; 
however, performance was below expectation at 2.89, which pushed work ethic issues alongside 
problem solving into the "serious concern" portion of the index. The verbatim responses provide 
good clarity as to why both of these areas are issues for respondents, and how in many ways the 
problem-solving and work ethic skills are two sides of the same coin.26 

• Computer skills and social skills were lowest in concern. Computer skills and social skills 
somewhat surprisingly ranked fairly low in the Problem Index, 40.4 and 33.2, respectively. 
Computer skills showed performance slightly above expectations, and the important score was 
surprisingly below Important, at 2.82. This may be entirely explained by the sizeable number of 
critical technician occupations mentioned by respondents that are not reliant so directly on 
serious computer skills—occupations such as construction, truck transportation, machining, 
dental assisting, and aerospace overhaul and repair. If so, it underscores that lumping a variety of 
industries and critical occupations together creates a survey methodology problem. Computer 
skill gaps have shown up more strongly in other WIRED projects, such as 1.2 and 2.2. 

Similarly, social skills scored high in performance (3.30) and lower in importance (2.84). What 
was clear from the verbatim responses was that while there were issues with social skills, they 
were not nearly as pronounced as the more specific issues that got much higher Index scores in 
workplace skills, problem solving skills, and work ethic.  

Other skillsets. Respondents were asked a yes/no question about whether there were additional 

skillsets that they look for but were not mentioned.27 About 60% answered yes to this question. 

                                                      
26 An employee with good work ethics faced with a hurdle would take action to solve the problem creatively, while one with poor 

work ethics would not choose to solve the problem even if they possessed the knowledge and intelligence to do so. 
27 Some partners, including Kern EDC, asked and collected open-ended responses to this question rather than the less useful 

yes/no. 
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Subsequently, respondents were asked more specifically about other social skills that they look for but 

were not mentioned. About a third responded to this question, with some responses falling into multiple 

categories. 

The answers closely mapped to the social skills queried in the standardized portion and the critical skills 

already named by respondents in the unaided portion. What is important to note is that while social skills 

scored relatively lower in the standardized portion, there are clearly areas of concern for a cross-section 

of companies, particularly when the respondents are able to articulate specific skills in their own words. 

The social skills named consisted of the following tallies, in order of mention: 

Other Skillsets 
Are there any social skills not mentioned which you include in entry level 
expectations, now, or will in the future 

# Companies 
Mentioning 
out of 75 mentions 

Interpersonal workstyle 
(easygoing, adaptable, tactful, sensitive, good with people, good 
attitude, good instincts, sense of humor, able to take instruction) 

20 

Communication and customer service skills 11 

Team player and teamwork skills 10 

Cross-cultural skills, bilingual and/or better English ability 9 

Workplace skills 
(ethical behavior, honesty, integrity, accountability, punctuality, 
good work habits, tidiness, grooming, and related "soft skills") 

7 

Problem-solving 
(out-of-the-box thinking and problem-solving, conceptualization, 
design and analytical skills) 

5 

Self-motivation, eagerness to learn 3 

Common sense and general life skills 1 

Ability to manage up and across organization 1 

Math skills 1 

Ability to work under pressure 1 

Leadership in development of research programs 1 

Ability to raise funds for philanthropy 1 

Public speaking, presentation skills 1 

Computer skills 1 

Better work experience / work preparedness for entry-level 
scientists at all educational levels through PhD 

1 

Drug-free / okay with drug testing 1 

Figure 14: Other Skillsets Mentioned 
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"Ideal" technical employee. Respondents were then asked to name the characteristics which best 

describe their most effective, reliable technical employees in terms of technical abilities and 

organizational fit for each critical occupation.  

Again, the respondent comments were typically general and could only be attributed across all the 

occupations they mentioned rather than for each specific occupation. A further challenge is uncertainty 

about the respondent's interpretation of the term "technical employee." As with other questions, the initial 

survey tool probed on the subject at various levels, while the simpler final survey tool addressed the 

questions more simply. For those that asked for answers at different levels, the partners provided some 

explanation in their narratives. For others, it may have been unclear to the respondent if the question was 

asking solely about non-managerial technicians or anyone with responsibilities for dealing with technical 

issues at any level. Selected comments from the partners are included below. 

It is interesting to note that of the ideal attributes, technical skill and analytical ability are very important; 

however, social skills dominate the list. 

Figure 15: "Ideal" Technical Employee 
The 'Ideal Technical Employee' 
In terms of technical abilities and organizational fit, please identify the 
characteristics which best describe your most effective, reliable technical 
employees for each critical occupation 

# Companies 
Mentioning 
out of 280 mentions 

Good communications skills 
(inc. reading & writing, speaking, presenting, customer service) 

33 

Technically-skilled 32 

Adaptable, learns easily, goes out of way to learn 28 

Motivated, works hard 25 

Problem solver, project manager 21 

Teamwork 20 

Reliable 18 

Takes initiative, able to act independently 17 

Attention to detail 16 

Able to meet deadlines, time management 13 

Experienced 12 

Excellent leader, teacher 9 

Broad range of skills, knowledge 8 

Multi-tasker 7 

Computer skills 5 

Ethical 5 
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Highly-educated 5 

Applies education 3 

Work within budget 2 

Bilingual 1 

 

Riverside County and San Bernardino County were two of those that explored the question explicitly for 

various levels of employees. They found, unsurprisingly, that excellent technical knowledge is key for the 

best employees in higher-level positions, while a solid foundation in “the basics” is essential for lower 

level positions. Good communications skills were very important, cutting across all types of occupations 

from computer network technicians, engineers, and architects to plumbers and truck drivers. Riverside 

noted that even solar heating companies look for installers who have public speaking skills so they can 

attend trade shows. Teamwork is also highly valued for Riverside companies in the three disciplines of 

specialty contractors, health care, and professional services. This was also true for San Bernardino 

engineering and trucking firms. Six Riverside County employers said it is extremely important to have 

"employees who are teachable," both for college graduates who "think they know it all” as well as for high 

school graduates. San Bernardino said that thinking critically and acting logically to evaluate situations, 

solve problems and make decisions ranks high for best employees among their respondents. 

For Los Angeles, the top category of attributes characterizing the “best employees” included excellent 

communication skills, attention to detail, and reliability. Attention to detail was mentioned within the 

context of laboratory and research work environments. The next highest-ranked set of attributes included 

problem-solving, teamwork and a science background. 

Orange County found the ideal characteristics were surprisingly diverse in. Among their respondents, 

“Experienced” came up as the most desired trait. “Willing to learn” was second, indicating great 

opportunities for education and training institutions to partner with employers on targeted training. 

Conversely, Orange County found it likely that some skills are very company/workplace specific and can 

only be taught at the workplace by the employer. The need for “Workplace Skills” also shows up in the 

qualitative responses of “Independent,” “Trouble-shooting,” “Team Player,” and “Time Management.” 

Finally, soft-skills such as “Customer Service” and “Communicator” were deemed important primarily by 

those companies who see customers at their workplace on a regular basis. 

San Luis Obispo also commented about the importance of excellent technical knowledge and ability to 

solve problems. A few companies reported that they liked independent workers, ones that are able to 

work with little direction. A couple of companies stated that they liked employees with good 

communication skills. SLOPIC felt that the best employee would arguably be highly skilled technically, 

able to solve complex problems on their own, and be able to explain how they solved the problem. 
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Satisfaction in Education 
After getting details on critical skills, it was important to understand how employers felt more generally 

about the educational preparation of their workforce. The survey asked respondents how satisfied they 

were with the education of today's worker. This question helps to separate issues in expectations of 

educational institutions from issues that are more societal. 

No level of education showed high levels of satisfaction. Technical level education showed a base level of 

satisfaction, but employers were less than satisfied in both entry-level education and professional. 

Satisfaction in Educational Preparation 
In general, how satisfied are you with the education of today’s 
worker? 

Average 
(1 - 4 Scale) 

Entry level education 2.7 

Technical level education 3.0 

Professional level education 2.9 

Figure 16: Satisfaction in Educational Preparation 
Satisfaction ratings 
4 = Very satisfied 
3 = Satisfied 
2 = Unsatisfied 
1 = Very unsatisfied 

 

Critical Skills Shortage 
As we have already seen, there are serious shortages in some professions, such as engineers in Orange 

County. Respondents were specifically asked whether they were seeing shortages at various levels of 

occupations. 

Forty-one out of 182 companies said that they saw no shortages. This means that 141 companies—more 

than three-quarters—expressed some concern about critical skills shortages at the technical level, 

professional level, or both.28 

Critical Skills Shortages 
Is there a critical skills shortage, if so, is it more at the: 

# Companies 
Mentioning 

% Companies 
With Concerns 

Technical level 90 49% 

Professional level 70 38% 

No shortage 41 23% 

Figure 17: Critical Skills Shortages 
 

                                                      
28 Does not include KEDC data, though narrative information on shortages from KEDC is provided in the ensuing text. 
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In Riverside County, ninety percent of those surveyed reported that there is a critical skills shortage at the 

professional or technical level. One company remarked that the reason for shortages is that Riverside 

County is not perceived as dynamic enough to attract these highly skilled workers. Another employer 

noted that the shortage of professionals is at the middle-manager level, stating “There are plenty of entry-

level candidates and highly experienced executives, but we can’t find mid-manager professionals who are 

crucial for the success of our business.”  Riverside noted that this type of comment underscores the 

importance of organizational succession planning as older, more experienced leaders reach retirement 

age. 

San Bernardino was another problem area. They found that all twenty of their companies surveyed 

indicated a critical shortage at the professional or technical level. The majority stated more of a shortage 

of technicians. Across the transportation, warehousing and durable wholesale sectors in San Bernardino 

County, nearly 13,000 jobs require a high school diploma or less, helping explain why professional 

shortages are not as great, relatively. However, they noted there has been a recent surge in the county’s 

office construction, which they felt would attract more professionals and change the trend in the coming 

years. 

Orange County employers reported that not enough students went into engineering 10-15 years ago, 

especially in the civil engineering and mechanical engineering fields. Experienced engineers with 10-15 

years of experience are in especially short supply, and these are most critical as they typically perform 

project management duties. With this shortage, engineers with even a few years of experience are 

considered “experienced”. 

Kern EDC found that the oil and gas industry in the county is currently experiencing a shortage of 

qualified engineers, similar to the shortages reported by Orange County. They note, "Local businesses 

must recruit from outside of the area for qualified applications. California State University, Bakersfield, 

does not currently offer an engineering program; therefore, companies must go to Fresno or out-of-state 

to find engineers possessing a bachelor’s degree [or] beyond." For their agricultural sector employers, 

KEDC found that shortages of individuals with basic English language skills continue to pose a problem. 

There were lower rates of shortages reported by LAEDC, Orange County, and San Luis Obispo County 

among their respondents. 

Identification of Future Skills 
Respondents were asked to identify any new skill sets that might be required of future workers in their 

companies. As can be seen from the table, topping the list was information technology (IT) and skills 

related to new technology. Many companies also saw the need for industry-specific new skills. The 

remaining categories were very low. 
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Future Skills 
Are there any new skills sets that may be required of future workers 
in this industry?  

# Companies 
Mentioning 

IT (computer-related) / new technology 48 

Industry-specific skill 22 

Continuing education (classes & certification) 4 

Interdisciplinary science & technology 3 

Legal 2 

Project management 1 

Environmental 1 

Bilingual 1 

Figure 18: Future Skills Needed 
 
Riverside County explained that their respondents were principally referring to constantly changing 

technology that affects the key elements of their business or trade, such as digital x-radiology, three-

dimensional modeling, and merging technologies such as telephone integration with high-tech 

surveillance systems. Their employers commented that technology changes are often computer-related, 

and several noted it will be critical for employees to easily learn new software programs and new 

equipment. They also found that new skillsets will emerge from the developing green building sector. 

San Bernardino employers also commented on increasing need for technically skilled employees. More 

and more companies—including the trucking industries—are using computers. For instance, truck loads 

and drivers are now being tracked by GPS systems, and San Bernardino notes that technology will 

dominate learning environments in the future.  More and more learning will be done by distance learning 

classes, thereby making basic computer knowledge skills a must for nearly all employees. 

All San Luis Obispo companies saw future growth of their technical occupations, reported by some as 

10%-20% growth of these occupations. SLOPIC commented that workers would need to evolve toward 

more interdisciplinary skills, along with improvement in social skills. One company discussed the issue of 

“entitlement” of the most recent graduates. SLOPIC felt that although only one company brought this up, 

they foresaw a potential growing issue that deserves further study. 

In Los Angeles and Kern Counties, GAVEA put the qualitative and quantitative data together to suggest 

four central themes: (1) Importance of advanced engineering degrees, (2) Need for computer literacy for 

all positions, (3) Need for on-the-job experience and overall job understanding, (4) Importance of work 

ethic and problem solving. GAVEA and Kern EDC noted that because of the way the questionnaire was 

designed, CAAD and CAM (computer-aided architectural design and manufacturing) do not appear to be 

important, but that is because not all of the responding companies listed them, and the survey calculated 
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the average. Of the twelve companies that listed CAAD and CAM in GAVEA, they listed it this skillset as a 

3.5 in importance—higher than most respondents rated general computer skills. 

In Orange County and the City of Los Angeles, respondents had difficulty with this question. In LA, slightly 

fewer than half of the companies were able to report specific future skill needs differing from their current 

needs. Those that could do so mentioned a broad spectrum, with nothing solidifying into top priorities. LA 

respondents mentioned artistry and imagination, insurance, legal processes, project management, 

reliability/follow-through, social/human skills, basic programming, green environmental practices, 

information technology, moral ethics/integrity, regulations, RFID technology, and writing and 

communication. 

Orange County felt that the difficulty with this question was because technology and global competitive 

forces are changing the workplace and the nature of work so rapidly that employers do not believe they 

can accurately forecast future skills with any certainty. Of those respondents who did answer, “computer 

skills” was by far the most frequent. Two companies cited “technical skills” as future skill needs, and one 

employer cited basic “reading and writing”. 

Supply Chain Companies 
Respondents were asked to describe their supply chains. This was done for a variety of reasons, 

including comparison of responses against WIRED supply chain investigations and as a basis for 

evaluating the upstream impact of respondent companies. 

The extent respondent companies rely on high wage occupations among their suppliers is important in 

terms of employment within California and for efficiency and effectiveness of supply channels across 

California borders and internationally. 

This survey's responses, however, can only be used for basic insights and require further analysis to 

glean more strategic findings. It is impossible to know to what degree respondents' supply chains are 

located within California, the US or abroad. Further, responses were collected without standard 

categories and would require significant effort to place them into NAICS or other classification system for 

proper analysis. Finally, the nature of some responses suggested that a variety of respondents did not 

understand the concept of a supply chain and had answered the question based on their distribution 

chain and/or customers rather than on their suppliers. 

A total of 152 respondents out of 182 provided answers to this question, of which 306 valid specific 

supply chain company types were mentioned. Responses consisting of "don't know" or "all kinds" were 

not included in the tally. The significant number of computer and electronics manufacturers, transportation 

equipment (aerospace) manufacturers, fabricated metal product manufacturers, and machinery 

manufacturers in the respondent pool is reflected in the types of supply chain companies mentioned. 
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Supply Chain Companies 
What types of companies are involved in your supply chain? (152 companies responding) 

# 
Mentions 

Raw/semifinished mat'ls: metals (industrial and precious), rubber, plastics, ceramics, other except composites 46 
Electronics, incl. power generation electronics, solar panels, inspection equip., semiconductor-related, and lighting 22 
Freight logistics, transportation, distribution, customs brokers, warehousing 19 
Aerospace and defense contractors, including avionics, aerospace parts and finished/semifinished materials 15 
Chemical manufacturers 15 
Laboratory and medical supply and equipment, drug supply / pharmaceuticals, tissue banks 14 
General and contract manufacturing and assembly 12 
Surfacing/painting/coating: brazing, painting, grinding, finish coat, anodizing, plating, heat treatment 11 
Office supply 10 
Building materials, interior design products, hardware 9 
Government 9 
Construction 9 
Composite materials, both structural and for electronics use 8 
Machine shops and metal machining / tooling 7 
Software 7 
Vehicle parts and tires, including motorcycle and bicycle, no aerospace 7 
Other equipment and tools, including maintenance equipment 7 
Drafting / engineering 6 
Universities, research institutions, research data supply (e.g. clinical trial databases) 5 
Packaging and paper 4 
Computers and computing products except software 4 
Safety and security services and equipment, including firefighting equipment 4 
Hospitals and medical offices 4 
Broadcast, online and print media / publishers 3 
Pipes, hose and fittings 3 
Real estate agencies, land and property management 3 
Education and training 3 
Retailers and consumer goods not specified 3 
Electrical and electromechanical products, including motors 3 
Utilities (power and water) 3 
Petroleum products 2 
Insurance and risk management 2 
Specialized apparel 2 
Networking and telecommunications products 2 
Marketing / advertising 2 
Food service 2 
Reproduction, printing, copying services 2 
Fabrics 2 
Agriculture-related, including insect control and supply, growers/nurseries 2 
Optics 1 
Pollution or environmental controls, including air products 1 
Entertainment 1 
Residential resort communities 1 
Airlines and travel 1 
Laboratories 1 
IT support 1 
Professional businesses, not specified 1 
Biologist and environmental specialists 1 
Traffic and urban planning 1 
Foundations 1 
Hobby supply 1 
Battery supply 1 

Figure 19: Supply Chain Companies 
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Desired High School or Community College Training Programs 
The project team particularly wanted to investigate the prioritization of training programs at the high 

school and community college levels. Much concern in the educational and workforce communities has 

been directed toward the effectiveness of K-12 and career technical education. 

In general, respondents expressed similar interest in training related to mechanical, trades, electronics, 

and industry-specific technical skills as opposed to workplace skills and communication / teamwork. The 

specific ranking is provided below. 

Interestingly, despite the wording of the question, two companies mentioned "More PhD offerings," which 

aligns with concerns voiced by several partners and heard in other WIRED projects about issues in the 

supply and quality of baccalaureate through post-doctoral level talent. 

Desired Secondary and Community College Training 
Are there any classes or training programs you would like to see covered during high 
school years or offered by the local community college that would better prepare 
potential employees for employment by your company? 

# Companies 
Mentioning 

General mechanical & trades; basic electronics 25 

Math & science 24 

General workplace skills & ethics 22 

Communication, teamwork, leadership 20 

Industry-Specific technical skills  18 

Computer & programming 15 

Reading & writing 13 

Internship coordination 7 

Project management 5 

Life skills 4 

Consumer behavior / customer relations 3 

More PhD offerings 2 

Medical terminology 2 

Typing 1 

Retirement planning 1 

Figure 20: Desired Secondary and Community College Training 
 
Some partners provided specific commentary. What became clear was that restricting the question to the 

high school and community college level might not have best addressed the concerns of some 

employers. Some of these findings are immediately below. However, several partners provided thoughtful 
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observations and resulting training strategy priorities that are included in the next section rather than 

here. 

Riverside County. In Riverside County at the community college level, three employers asked for 

specialized computer training in Revit architecture building design software and AutoCAD. Other types of 

desired computer training included web site programming, graphic design software, and Microsoft Office 

system software courses. Four employers requested communications classes in public speaking and 

business writing. Allied healthcare employers suggested medical terminology classes and an introduction 

to patient care. 

At the high school level in Riverside, some companies would like to see more computer classes so new 

employees will have “more knowledge than just computer games and email.” One employer suggested 

that high schools provide vocational courses such as interior design, AutoCAD drafting, electronic 

documentation and general design, stating that vocational trade tech schools are not very effective. Also 

mentioned as crucial are basic workplace skills that involve teaching soft skills like workplace etiquette, 

how to dress for an interview, and team building. While difficult to teach a work ethic, this is clearly an 

issue for many of the companies surveyed. Two Riverside County employers’ comments: “Our high 

turnover rate is because of a poor work ethic” and “Our biggest problem is the entry-level employee’s 

work ethic.” 

Orange County. Among Orange County employers who had highly ranked the importance of workplace 

skills, their desired emphasized in training is clear, particularly the high desire for leadership and personal 

training. However, the relatively low levels of desired training in technical skills and computer skills need 

to be further examined. 

While technical skills and even computer skills can be relatively company specific, especially in these 

industries, leadership and personal training overarches almost every industry and company. Survey 

analysis indicates that these types of courses may be proxies for experience—in other words, grooming 

perhaps the executive team for the future when experienced workers are in short supply.  It also speaks 

to the very nature of current workplaces where those experienced workers are in high demand, and 

therefore, every perk and benefit necessary to keep those employees vital and engaged is important, as 

keeping any experienced worker is vital. 

In keeping with this trend toward the need for better trained employees at the middle and upper level 

(rather than entry level), companies primarily stated their desire was for college and university training. An 

even better example of this is the company that mentioned “Ethics”, a new need critical to very high 

functioning companies in the wake of Enron, WorldCom, and Sarbanes-Oxley. 

OCWIB felt the relatively low scores for technical and computer skills training were at first puzzling. In 

several other portions of the survey, these were reported as both important and lacking in current 
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employees / jobseekers. OCWIB speculated that perhaps employers do not believe that training available 

in these areas is up-to-date or valuable. Conversely, these skills may be very company-specific and 

therefore the solution may be to utilize Employment Training Panel (ETP) funding or community college 

training geared very specifically to that company’s unique training needs. 

San Bernardino County. San Bernardino employers stressed the need for more training in the high 

school setting. The needs most often stated were math and vocational classes. 

San Luis Obispo County. Much of the commentary in San Luis Obispo centered on postsecondary 

education. Several San Luis Obispo companies utilize Cal Poly graduates for their technical resource, 

while others believe that the lack of a doctorate program makes Cal Poly graduates unqualified for their 

higher technical occupations. A few companies expressed their desire to improve the masters program at 

Cal Poly or create a PhD program there (though as a California State University, it will be difficult to 

implement a PhD program at Cal Poly). It was suggested that improvements to the engineering programs 

could include more business experience (e.g., business writing, business presentation) for technology 

students. 

At the community college and high school levels, some companies would like to see more computer 

training courses implemented, specific to their industry, such as robotics and ladder logic controller 

training. Some respondents felt secondary education is failing to offer technical courses such as drafting, 

woodworking, and metal shop, and that early experiences with these skills would help groom future 

employees to be more “hands on.” This would also integrate well with Cal Poly's “learn by doing” 

approach to education. Lastly, it was suggested by one company that high school science should be 

made more interesting, to guide students towards the sciences and technology fields in college. 

Other Comments 
Respondents were asked to make any further comments. Forty-three companies chose to comment. 

These comments helped to elucidate some of the overall findings. We have included a selected few here. 

Figure 21: Selected Concluding Respondent Comments 
Selected Concluding Comments by Respondents 
Are there any further comments you would like to make? 
Company hires high school graduates and trains them. High turnover rate because of poor work ethic.  

Engineers and architects need technical skills as a foundation, but liberal arts education is also very 
important. Most new hires are loners - lack ability to work in a team. Global focus is crucial - project teams 
have members all over the world. If an employee doesn't work out, it is because of social skills, not technical 
skills. New hires typically don't have time management skills. State colleges prepare students with practical 
skills versus the more "prestige" colleges. 

Company offers extensive in-house training and other continuing education. Company has offered job 
shadowing to high school and community college students to encourage careers in engineering. 

Would like high schools to provide vocational courses, such as Interior Design, AutoCAD drafting, electronic 
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documentation and general design. Vocational trade techs are not very effective. 

New employees typically do not meet expectations - most take awhile to adapt to fast work pace. 90% of tech 
job is computer work (must have computer skills). Entry-level CRT's need more confidence - they still expect 
an instructor to make the final decision.  

Company hires high school graduates for installers. Basic computer skills are sorely lacking - only know 
games and e-mail. Biggest problem is work ethic. Entry level employees don’t want to put in a full day's work. 
Teamwork and customer service skills are lacking.  

Critical shortage of professionals is at the middle manager level. There are plenty of entry-level candidates and 
very experienced high-level executives, but not mid-level employees. Entry-level employees must be 
teachable. The college degree is just the beginning and knowledge is acquired on-the-job.  

Local schools need more advanced degrees 

Need more engineering students with strong math skills 

More bilingual employees that have right to work in US 

We have a very small pool to draw from for these type of workers. We hire good technical professionals by 
jumping on them even without an opening. Housing is too expensive for technical positions, so the labor pool 
is small. Not a good pool to draw from. 

I think the technical capabilities are strong with incoming employees, but the largest thing lacking is the 
communication skills/attitudes of current graduating technical students. Nowadays students have an 
entitlement attitude and communication skills are not good. 

Cal Poly has proved to be an excellent source of technical talent, from interns to new hires. We rarely transfer 
people into this area. 

Very difficult to find employees, we use Monster.com, Career Builder, Craig's List and LA Times 

There are great opportunities in the future for life science majors at bachelor, master, and doctoral levels.  This 
includes positions in grant administration for MBA candidates, research administrators and computer 
programmers.  

Due to the high cost of living in this area (combined with high gas price), the lack of public transportation has 
paralyzed the company. They are unable to get vital workers, like engineers, to come work at their company. 
Something is highly needed to bring the workforce to their location. 

I find it very hard to find people  to fill our company needs. I feel that people lack common sense, work ethic 
and just basic customer service skills. Manner skills and professional manner are becoming harder to find in 
peope as well. 

Practical life lessons/skills need to be thought. Social and communication skills. Support opinion effectively. 
Team building. Ability to ask the right questions. 

Manufacturing jobs and machinery should be emphasized and valued more in school- more available. 

The company has been able to hire great people who are displaced from existing manufacturers.  Housing 
prices and increasing commute costs are perceived as the most serious threats to workforce availability. 

Finding hard working people with appropirate language and teamwork skills is difficult at the salaries required 
in order to maintain company profitability.  

[Company] Hire[s] from military Also, Security clearance imp.; youth need to watch behavior 

Extremely disappointed in lack of English comprehension from high school all the way through college grad. 
Also lack of practical experience in college grads. Also experiencing problems with basic bus. success skills 
even among the degreed, such as coming to work on time, work ethic, honesty, reliability. Encounters attitude 
of entitlement. 




