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Bay Area Technical Workforce Summit 
 

 

In May 2018, California’s economy surpassed that of the United Kingdom to become the world’s fifth largest. Over 
the next 20 years, California’s population is expected to grow by another 25% (over 10 million people). 
 
Manufacturers in California account for 10.9% of the total output in the state (over $300 Billion), employing 
7.72% of the workforce (1.3 Million workers on average) - at an average compensation of $105,000 per worker - 
employed at 35,680 firms.  While economic analyses will vary, most estimates of California Manufacturer direct and 
indirect impacts (jobs, investments, taxes paid etc. - driven by in-state manufacturing) suggest they impact 1.5 to 
3.5 TIMES manufacturing’s direct output - meaning without manufacturing the State's economy would shrink 
by 1 to 3-fifths of its current GDP of approximately $3 Trillion dollars. 

The Challenge 
California's manufacturers depend on the State's infrastructure [See Appendix 1].  Estimates of the (capital) cost 
to renew and add JUST the infrastructure to handle this growth vary widely, but they all start at well over a 
hundred Billion dollars during this 20-year period. The real question, assuming some level of this funding, 
is where will California get the skilled & trained people (maintenance and repair, millwrights, construction, 
machinists, operators and supervisors) to do all of this work? 
 
Add one additional complicating factor:  While California metropolitan regions seem able to attract, to pay and 
to grow professional occupations (engineers, entrepreneurs and the like) - the demand for manufacturing and 
infrastructure "middle skills" jobs, those that require significant training, technical skills or 2-yrs of college vs. 4 - 
has consistently out-paced our ability to produce them -despite the fact that most (experienced, skilled and 
trained occupations) actually pay at or above the State's median wage. 
 
In order to gauge this demand [for the Greater Bay Area] - we pulled up the figures from Table 1 (following page). 
 
The takeaways are these: 
 

 We believe the BLS numbers under-count.  Why? To make an experienced millwright, carpenter, plumber, 
machinist, tool & die, mold-maker, electrician, etc. – it takes a minimum of 2-to-4 or more years on-the-job 
practice, under supervision.  Over 40% of the BLS estimates (of demand) are replacements of baby 
boomer age retirees (most experienced journey persons).  In other words, employers must either hire 
entry-level and train, or, they must hire-away experienced personnel from other employers. 
 

 It is perhaps surprising … but notice 3 of the top 4 trades highest in demand are not “construction” 
as one might expect.  What does this mean? The answer will become apparent later – read on. 
 

 Notice the Wages.  These figures typically DO NOT include overtime and benefits, and yet, as measured 
against California median wages for all jobs – they represent good-paying opportunities. 

 
 



 

TABLE 1 

 
 

The Pipeline Problem (Attracting the Hi-Po’s) 
Most employers in California realize we have a struggle – attracting young, talented new workers who have both 
the aptitude and the work-ethic to be successful in the trades.  For decades, California High Schools have de-
emphasized or downright eliminated shop classes - and even now, with the renewed focus on STEM (science, 
technology, engineering and math) – the focus of curriculum and the counselors is “how to get you to college.” 
 

 In the US, every year, more than 400,000 young people in the top half of their high school class go to 
college.  Eight years later they have not earned either a two- or four-year degree or certificate. 
 

 With more than 2.1 million students at 115 colleges, California Community Colleges are the largest system 
of higher education in the country. One in every four community college students in the nation attend 
a California community college. 
 

 Thirty to 40 percent of young people say 'school is irrelevant.'  But saying to parents, “I'm going to 
recommend your son/daughter pursue a career in the trades” is viewed by society as a non-starter. 
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So, what are the solutions?  The ‘radar map’ of Fig. 1 (below) – illustrates just how a trade or ‘Career 
Technical Education’ preparatory course differs from what has become the norm in secondary 
education. 

The takeaways are these: 
 

 The ‘traditional’ high school/secondary academic track fails to engage the learning 
outcomes that match well to the interests, aptitude and relevancy of Hi-Po (high potential) 
trades students. 

 The primary deficiencies are … early (work experiences), a specific skill focus (e.g., 
mechanical, electrical etc.), and a way to measure demonstrable ‘aptitude’ for (those) skills. 

 Lacking any ‘connection’ … (e.g., real work-experience, feeling of ‘this is relevant to what I 
like to do/ am good at’ etc.) … many potential trades candidates are simply unaware that 
these good paying, interesting careers are even available to them. 

 
 
FIGURE 1 

 
 

From a California state ‘policy’ perspective, there has been considerable funding, emphasis and 
public-private attention given to this disconnect.  As a result, policy has been to focus the State’s 
Community College system towards providing Certificate and A/S (2-year) programs for trades.  This 
is very welcome – but is it enough? 

 



 

Employer Engagement / Partnership 
 

Fig. 2 (below) – portrays a new, and growing, approach to solving the ‘disconnect’ problem described 
above. 

The takeaways are these: 
 

 Notice (yellow) the new approach engages students with real work-experiences while 
attending High School. 

 It’s a ‘dual track’.  Students and parents aren’t forced to make the call between academic 
and a trades career – instead, options are broader, and economic opportunities are greater. 

 This approach depends upon tight-linkages with employers … through internship, work-
study, part-time, job shadowing and traditional (German style) apprenticeship programs. 

 Mileage will vary!  Some California High Schools and Community Colleges have very well 
developed, ‘dual-credit’ and recruiting/career or ‘CTE’ workforce programs, but many don’t. 
The ‘pipeline’ for a dual-track approach is not always evident, or supported. 

 
 
FIGURE 2 

 
 

Anecdotally, in the combined 20-year experience of CTMAA, AMTAC and 101MFG – we’ve observed 
that FEWER than 2 in 5 California employers actively engage with their local high school, 
community college or both – on a recurring, strategic basis.  They are missing out or are simply 
unaware of the potential benefits – and relatively low costs – of recruiting, work-based programs or 
certificate/skills upgrades available to them through these channels. 

As a result – most employers are ‘defaulted’ into the position of either expensive recruiting / traditional 
hiring practices, or they simply hire-away a candidate from another employer.  Moreover, by NOT 
participating in these more productive training avenues – employers (1) fail to gain visibility in their 
local communities and (2) the ‘pool’ of skilled & trained workers does not grow! 
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Apprenticeship – Tying it All Together 
 

One trend we are seeing more and more – is the resurgence of traditional Apprenticeship 
programs.  Several factors account for this: 

 
 Everyone has ‘skin in the game’.  To be an “apprentice” one must be employed.  By working 

full-time, the employee and the employer gain the benefit of developing the trust and track 
record of work-habits / performance … and the school attendance and performance are a 
direct reflection of the candidate’s willingness to succeed, in other words, there are 
consequences. 
 

 Apprentices learn while they work, full-time.  As they progress, they are not only doing a 
“full-day’s work” – but putting into practice the new skills and technologies they are learning. 
 

 Historically, apprentice graduates are higher performing in their jobs (better trained), have 
two to three TIMES the longevity (1/2 to 1/3 the attrition rate) of all employees, and are more 
highly compensated than other training candidates. 
 

 Over the course of the last three decades, internal, employer “training” expenditures (and 
hires) have declined as a percent of all expenditures.  However, during the same period, 
the technical skills component of most jobs increased substantially. “Hiring-away” has 
not only become more difficult and expensive – in an era of a 3.5% unemployment rate – it 
has become counter-productive to the California economy as the skilled & trained workforce 
‘pool’ will fail to grow to meet demand. 
 

 Apprenticeship programs are low-cost, and often, there are California training 
reimbursement grants and programs to even further defray employer costs.  Today, ‘all up’, 
the average apprentice costs his/her employer approximately $2,000 per year – and through 
various State programs one-third to one-half those costs are “rebated” back to qualifying 
employers. 
 

 Apprenticeship programs are a natural ‘fit’ for the dual-track career/education model.  
In fact, typical apprentice standards (that are published widely) rely upon the learning 
outcomes, interests, early (work experiences), more specific skills and measures of 
demonstrable 'aptitude' for (those) skills most in demand by employers.  
 

 The incentives of the Employer, Apprentice and the Community College are aligned.  
The College “knows” to what extent (enrollment) it has commitment from local employers, 
Employers get feedback and input directly to the College on matters of curriculum, capital 
budgets and instruction (through their advisory boards) – and the Apprentice can count on 
both to assure they’ll get the relevant training they’ll need to be successful. 
 

 Registered California and US Dep’t of Labor programs require direct employer/Industry 
representation, on an ongoing basis, through the registered Apprenticeship Committee.  
Employers – not State officials or academics – create the job standards of performance, wage 
rates and determine the metrics or measures of those performance standards. 

 
SOURCES Quoted in this Paper include: 
2019 National Association of Manufacturers, California Manufacturing Facts 
2019 California Employment Development Department, US Bureau of Labor Statistics 
2019 California Report Card - ASCE (American Society of Civil Engineers) 
2019 California Tooling & Machining Apprenticeship Association - Wage Survey 
Key Facts | California Community Colleges Chancellor's Office 
 



APPENDIX – California’s Middle-skills Jobs – is this a “Zero-Sum” Game or Can we Grow Them? 

Estimates of the (capital) cost to renew and add JUST the infrastructure to handle population growth vary 
widely, but they all start at well over a hundred Billion dollars during this 20 year period. The real 
question, assuming some level of this funding, is where will California get the skilled & trained people 
(maintenance and repair, millwrights, construction, machinists, operators and supervisors) to do all of this 
work? 

California has set an ambitious goal of 500,000 active apprentices – the most promising strategy to 
grow the middle-skills workforce – in the next ten years.   

Notice the Figure below:  Today, construction trades apprenticeships dwarf all others.  What must we 
do … to achieve a three to four-fold growth in registered apprenticeships as this goal dictates?  

What can others learn from the success of the Building Trades? 

What policy, business engagement and recruiting/ promotion strategies must Industry and government 
resolve?   

Are we as employers locked-into a “Zero-sum” approach, or can we break through barriers? 

We can achieve this goal – if we all work together.   

 

 

Following Page:  California’s INFRASTRUCTURE Challenge 
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ROADWAYS 

Driving on deficient roads costs Californians $61 billion annually due to congestion-related delays, traffic collisions, 
and increased vehicle operating costs caused by poor road conditions. The Road and Repair Accountability Act (SB 
1) passed in April 2017, provides $52 billion in additional funds for local and state roads over the next 10 years. 
However, a total of more than $130 billion over that same time is needed to bring the system back to a state of good 
repair. 

 

WATER 

Today, much of California's vast network of water storage and conveyance facilities are aging. In San Francisco, 
approximately 150 of the 1,200 miles of water mains are over 100 years old. The Los Angeles Department of Water 
and Power reports that approximately 28% of the city’s 6,780 mainline pipes were installed before 1938. There are 
1,476 state, federal and locally owned dams are considered high hazard dams, and this number does NOT count 
additional pumping and diversion facilities. 70% of these dams are greater than 50 years old. Regarding stormwater - 
over the next 20 years just in Los Angeles County the cost of achieving water quality objectives is estimated at about 
$20 billion, and in San Diego County, it is estimated at about $5 billion. 

 

ENERGY 

California's legislatively-mandated target of 100% clean energy by 2045 has had dramatic impacts on the overall 
capacity of the California electric grid. However, the true cost of building infrastructure to support this goal is 
unknown. Meanwhile, the threat of natural stresses, including fires, seismic events, storms and gas storage mishaps -
as illustrated by the recent PG&E "safety outage" -is illustrative of the enormous capital costs ($9.6B for 2020 alone) 
faced by the system. The cost of NOT doing it? The October 2019 safety power outage was estimated to have cost 
California businesses and consumers more than $2 Billion. 

 

PORTS 

California’s ports handle approximately 40% of all containerized cargo entering the U.S. and 30% of the nation’s 
exports.  There is a funding gap estimated at $ 10.7 billion over the next 10 years to protect against potentially 
catastrophic natural disasters such as earthquakes and sea-level rise, increased demands for security and 
emergency management, tighter regulatory requirements for air quality regulations, and modernization. 

 

AVIATION 

According to the California Capital Improvement Plan published in 2017, there are 1,735 aviation projects that need a 
total of $2.77 billion in funding over the next 10 years. 

 

HAZARDOUS WASTE 

An (estimated) 90,000 properties in California are contaminated with some level of toxic substances. The current cost 
of operating California’s existing hazardous waste infrastructure is around $3.4 billion per year, with most of this 
funding coming from the private sector. 

 


