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Three and a half years after the Great Recession of-

icially ended, unemployment in the United States 

remains stubbornly high. Yet many employers still 

struggle to ill certain types of vacancies, especially 

for so-called middle-skills jobs—in computer tech-

nology, nursing, high-skill manufacturing, and 

other ields—that require postsecondary technical 

education and training and, in some cases, college 

math courses or degrees. Currently in the U.S. about 

69 million people work in middle-skills jobs, repre-

senting roughly 48% of the labor force.

No aggregate estimate of the shortage of middle-

skills workers exists, but the number is expected to 

grow substantially as more baby boomers retire. The 

problem is most acute in the utilities and aerospace 

sectors—50% to 60% of whose workforces are eli-

gible to retire by 2020 or likely to leave for other rea-

sons—but it alicts other industries as well. Although 

the U.S. Bureau of Labor Statistics doesn’t publish es-

timates of job openings by skill category, combining 

government data on education and training require-

ments leads labor market experts to estimate that as 

many as 25 million, or 47%, of all new job openings 

from 2010 to 2020 will fall into the middle- skills 

range. (See the exhibit “The Middle-Skills Employ-

ment Landscape.”) Shortages of workers for these 

types of jobs are already undermining U.S. competi-

tiveness and causing irms to shift their operations 
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Computers and It
CoMputer Support SpeCialiStS

607,100 $46,260
NuMber oF jobS MediaN aNNual pay 

engIneerIng
eleCtriCal teChNiCiaNS

151,100 $56,040
iNduStrial eNGiNeeriNG teChNiCiaNS

62,500 $48,210

HealtH Care support
CardiovaSCular teChNiCiaNS

49,400 $49,410
reSpiratory therapiStS 

112,700 $54,280

InstallatIon, maIntenanCe, and repaIr
hvaC iNStallerS

267,800 $42,530
 
teleCoMMuNiCatioNS iNStallerS

194,900 $54,710

lIfe, pHysICal, and soCIal sCIenCes
Food SCieNCe teChNiCiaNS

21,300 $32,760
eNviroNMeNtal SCieNCe teChNiCiaNS

29,600 $41,380

produCtIon
SeMiCoNduCtor proCeSSorS

21,100 $33,130

job-training and other nonentitlement programs. 

This would extend the weakness in federal support 

for job training since 1995. Indeed, as the U.S. popu-

lation has grown since then, funding on a per capita 

basis has sharply declined. 

We think that companies can and should take 

the lead in training workers to ill the middle-skills 

gap. Realistically, that can happen on a large enough 

scale only if business leaders cooperate with one 

another, unions, and educational institutions, both 

regionally and nationally. The key words are cooper-

ate and nationally.

Credible data on what businesses spend on train-

ing are scarce, but companies are known to target 

HR investments irst when cutting budgets. Many 

irms fear that if they invest in training on their own, 

competitors that don’t make similar investments 

will lure away their workers. Collaborative programs 

reduce that risk. Several models are already prov-

ing efective in the U.S. and in countries with similar 

economies, such as the UK, Australia, and Sweden 

(see “Enriching the Ecosystem,” HBR March 2012).

Our article has two aims: to help business lead-

ers understand these models so that they can choose 

the right one for their organization, and to highlight 

best practices from programs that have achieved a 

measure of success. We believe that the solution to 

the middle-skills gap is to learn from local and state 

eforts and to use carefully targeted federal-funding 

incentives to aggressively expand their numbers and 

size. We focus on the U.S., but some models we dis-

cuss are being—or could be—used in other countries.

The skills landscape has Changed
For most of the 20th century, people obtained mar-

ketable skills and achieved prosperity in one of two 

ways. The irst was on the job. By promoting from 

within, irms enabled workers to progress to higher-

level occupations. Unions negotiated career ladders 

that were linked to skills and seniority, and they 

joined employers at an occupation or industry level 

to host apprenticeship and other training programs. 

That system ensured an adequate low of new talent 

equipped with state-of-the-art skills.

But as unions declined, so did apprenticeships, 

other union-employer training programs, and 

promotion from within. (Only 12% of the total U.S. 

workforce and 7% of the private-sector workforce 

is now unionized.) At the same time, the kinds of 

skills needed by employers changed from incre-

mental new ones that can easily be learned on the 

the  
Middle-Skills  
employment  
landscape
Here’s a small sampling  

of middle-skills jobs in  

six occupational groups  

in the united states.

SOURce OCCUPATIONAL OUTLOOK HANDBOOK (u.s. Bureau of laBor statIstIcs, 2010)

abroad. Figuring out how to train people to ill those 

well-paid jobs could help remedy the wage stagna-

tion gripping the country and close the growing gap 

between high- and low-income households.

The big obstacle is execution. For the past three 

decades, U.S. businesses and government have 

focused on overhauling K–12 science, math, and 

reading education and on addressing persistently 

high dropout rates in inner cities (see “Rethinking 

School,” HBR March 2012). We certainly recognize 

the need for such reforms, but progress has been 

too slow to remedy the looming skills shortages.

With political gridlock and a focus on deficit 

reduction likely to continue in Congress, the fed-

eral government probably won’t launch major new 

education and training initiatives anytime soon. It’s 

more likely that Congress will cut already-limited 
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job to those that require advanced technical and be-

havioral skills (in problem solving, communication, 

teamwork, and leadership) that existing production 

and employment paradigms lacked.

The second path to skills acquisition was through 

college. Young people were told that the key to the 

American dream was to play by the rules and major 

in a ield that suited your interests and talents. But 

demand for people with liberal arts degrees has 

dropped sharply. Only 15% of U.S. college graduates 

major in science, technology, engineering, or math—

a percentage that has remained constant for two de-

cades even as demand for these skills has grown.

Consequently, the capacity of the U.S. system to 

nurture midlevel skills is in decline, just as a shift to 

latter, team-based structures is increasing the need 

for them and automation is reducing the demand for 

less-skilled workers. Nevertheless, forward-looking 

local initiatives are making progress in addressing 

the skills gaps in their regions. They embody at least 

one of the following attributes:

1. Multiple employers in the region or industry 

sector cooperate with one another and with educa-

tional institutions to design and fund initiatives and 

to train and hire graduates.

2. Classroom education is integrated with oppor-

tunities to apply new concepts and skills in actual or 

simulated work settings—an approach proven to be 

the way adults learn best.

3. Training focuses on offering workers career 

pathways, not just skills for the initial job.

Let’s examine the practices that have made sev-

eral types of programs efective. 

apprenticeships and other  
Union-employer programs
Apprenticeships—the vast majority of which are at 

unionized companies and are jointly run by unions 

and management—are the most trial-tested way for 

irms to address their current and future skills needs. 

idea in brief

an acute shortage of trained people to ill millions of openings 

for technical jobs is undermining u.s. competitiveness and 

worsening income disparity. companies fear that if they invest 

in training on their own, competitors that don’t make similar 

investments will lure away their workers.

the remedy: collaborative programs that involve multiple 

employers in a region or industry sector, educational institu-

tions, and other players such as unions and governments. 

program models that are being tested—and often proving to 

be successful—include at least one of the following practices:

More than 360,000 people are registered in appren-

ticeship programs that combine classroom learning 

with on-the-job experience and that are designated 

by the U.S. Department of Labor or a state-agency 

equivalent as meeting agreed-upon standards. Un-

fortunately, the number of apprenticeship programs 

in the U.S. has shrunk by 36% since 1998, and enroll-

ments have dropped by 16% since a peak in 2003—in 

large part because of declining union membership.

Completing a registered apprenticeship program 

pays of substantially for both workers and employ-

ers. The most recent studies estimate that graduates 

enjoy a $250,000 increase in lifetime earnings and 

that employers get a 38% return on their investment 

in the form of lower recruitment costs and a reduced 

need for expensive contractors. Employers also 

consistently report high satisfaction with graduates’ 

skills, performance, and reliability.

Some industries—especially those facing the 

imminent retirement of a large proportion of their 

workforces—have been embracing apprenticeship 

programs. The programs are most successful when a 

group of companies in an industry collaborate with 

one or more unions or when a company is a domi-

nant employer in its industry or region and therefore 

doesn’t have to worry that other companies will 

poach its workers.

One example of such cooperation is a collection 

of training programs created under the auspices 

of the Center for Energy Workforce Development 

(CEWD). Formed in 2006 to deal with the utility in-

dustry’s pending demographic clif, the CEWD is a 

nonproit consortium formed by the electric, natu-

ral gas, and nuclear utilities; their trade associations; 

and the International Brotherhood of Electrical 

Workers. Firms leading this efort—including Duke 

Energy, Paciic Gas and Electric, and Georgia Power—

report that their collaborative programs are creating 

a pipeline of workers to ill line-technician and other 

skilled positions. The result: reduced costs for hiring 

emplOyeRS aRe invOlveD in designing 

and funding the programs and in inding 

jobs for graduates.

claSSROOm eDUcatiOn is integrated 

with opportunities to apply new concepts 

and skills in actual or simulated work 

settings.

GRaDUateS aRe placeD in positions 

that start them down a career path rather 

than lead to a dead end.

the number of  
apprenticeship  
programs in the  
u.s. has shrunk by 

 36%
since 1998.
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federal 
expendiTUres  
on Training

and training. (See the exhibit “Streamlining Recruit-

ment and Training.”)

The training programs of the Aerospace Joint Ap-

prenticeship Committee (AJAC) in Washington State 

show how the efforts of one leading company and  

a union can leverage state resources to strengthen a 

regional supply base. In 1988 Boeing and the Inter-

national Association of Machinists and Aerospace 

Workers (IAMAW) together studied other best- 

practice joint training programs and then set aside 14 

cents per work hour in the union contract to build a 

joint training fund. That program blossomed to feed 

Boeing’s need for machinists, tool-and-die workers, 

computer technicians, and other jobs. In 2009 Boeing 

and the IAMAW linked with the state of Washington, 

regional community colleges, and local employers in 

its supply base to form the AJAC. Together these par-

ties have developed common certiication standards 

and curricula for each critical category of workers. 

The program plans to expand enrollment from 200 

to 500 in the next two years, thereby helping to ofset 

retirements and allowing Boeing and its suppliers to 

expand operations in the Puget Sound area.

Although not registered as formal apprenticeship 

programs, other union-management training eforts 

have built on this model. In the health care industry, 

two prominent programs are negotiated and jointly  

administered: one by the 1199 Service Employees In- 

ternational Union and New York City’s League of Vol 

untary Hospitals, and the other by Kaiser Perma- 

nente and the Coalition of Kaiser Permanente Unions. 

These programs give people the skills for hard-to-ill 

nursing and other technical jobs, and provide time 

of and replacement income for trainees.

The Kaiser program, launched in 2005, is an ex-

ample of coordination between a large single em-

ployer (with about 60,000 workers) and unions—in 

this case, nine unions that represent service employ-

ees, technicians, and nurses. Kaiser and the union 

coalition now ofer 79 programs in nursing, health-

technician training, and basic language, math, and 

communications skills to more than 2,000 people. 

Program participants who advanced from licensed 

practical nurse to registered nurse achieved a wage 

increase that was 18% higher, on average, than the 

across-the-board increase for all employees. In ad-

dition to providing the skills that Kaiser needs, the 

program has made it easier to retain workers. For 

example, 95% of the RNs produced by the program 

were retained for more than two years after gradua-

tion (versus 85% of newly hired RNs).

The lesson is clear: Firms with similar challenges 

should recruit others in their industry or regional 

supply base to join them. Big unionized irms that, 

like Kaiser, pay industry-leading wages don’t have to 

worry that others will poach their employees. How-

ever, they must create a common fund with unions 

and occupational groups to get buy-in from all par-

ties for upgrading workers’ skills.

sector-based regional initiatives
Nonunionized businesses can develop workers’ skills 

by cooperating with other local employers in their in-

dustry sector. Unlike Germany, Singapore, and the 

UK, the United States has generally failed to develop 

widely accepted skills standards for particular sectors. 

However, recent local and regional experiments—

many funded by the National Network for Workforce 

Solutions, a nonproit alliance of state and local policy 

makers, businesses, labor groups, researchers, foun-

dations, and other stakeholders—suggest that sector-

based strategies can succeed in the U.S. The evidence 

points to the potential for improving disadvantaged 

workers’ career prospects more than traditional of-

ferings from the U.S. public workforce-development 

system do. Here are four examples:

The Bay Area Workforce Funding Collaborative, 

founded in 2004, unites local governments, com-

munity colleges, and businesses in the San Francisco 

area. It has trained more than 700 unskilled and dis-

placed workers for well-paid jobs with deined career 

ladders in the biotech and health care sectors.

Boston-based SkillWorks, founded in 2001, has 

placed more than half of the 500 displaced workers 

it has trained in new jobs. It has also upgraded the 

skills of more than 1,000 incumbent workers in the 

health care, hospitality, property services, automo-

tive services, and green industries.

1995

$30

$25

$20

1990

$25.88 
per CapIta

$6,455m
total 
federal 
spendIng

$8,411m
total 
federal 
spendIng

$32.01  
per CapIta

$6,570m
total 

federal 
spendIng

$21.09 
per CapIta

2011

SOURce wHIte House offIce of 
management and Budget

graduates of apprenticeship 
programs enjoy an estimated 

 $250,000 
increase in lifetime earnings, 
and employers get a 38% 
return on their investment.

spending per capita
(u.s. population)
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New York and Chicago have recently created 

“one-stop career centers” in the transportation, con-

struction, services, and manufacturing sectors to 

meet specialized skills-training needs. One-stops are 

the main federal vehicle for assisting unemployed 

workers, but they typically lack the resources or ca-

pabilities to focus on sector-speciic needs.

The Wisconsin Regional Training Partnership of 

unions, companies, and educational institutions 

provides 40- to 160-hour programs in technical and 

general-skills training for manufacturing, construc-

tion, and health care jobs. An experiment found 

that people who took part in WRTP or other simi-

lar sector- based training had better outcomes than 

those in a control group of comparable people who 

were not in the WRTP: The WRTP participants were 

more likely to find steady jobs, work more hours, 

and earn a higher hourly wage. Indeed, they earned 

29% more, on average, in the year after the training 

than the controls did.

From such sector-based experiments in the U.S. 

(and similar ones in Australia, Scotland, and Swe-

den), important lessons about how to build sustain-

able skills ecosystems have emerged:

Start from positions of strength—and com-

mon pain and interest. It’s hard to get every stake-

holder in a local area to collaborate. Chances of suc-

cess are greatest in a sector where irms believe their 

biggest competitors for talent are elsewhere in the 

world rather than local.

The problem is often not skills supply. Some pi-

lot experiments have revealed that persistent skills 

shortages—for example, in nursing and other medi-

cal specialties—sometimes were due not to a lack of 

qualified professionals but rather to ways of orga-

nizing work that led to high turnover. Redesigning 

jobs to attract a new generation of employees signii-

cantly improved retention.

Identify a network integrator. Perhaps the 

key factor in establishing skills ecosystems is to ind 

one person in an organization who can unite a wide 

range of stakeholders, including companies, local 

policy makers, and skills providers (such as commu-

nity colleges, vocational schools, universities, and 

private training organizations). That person must 

have strong credibility with the various actors and a 

proven track record in fostering cooperation.

Building skills ecosystems takes time. Solu-

tions involve more than designing a few new courses. 

They may not be very expensive to create, but they 

require at least three to ive years of steady funding.

old 
reCrUiTing 

proCess

neW  
reCrUiTing 
proCess

streamlining recruitment and Training
georgia power streamlined its approach to recruiting and training electrical line workers by 
hiring from a collaborative training program supported by about 50 utilities and four techni-
cal colleges. the company was able to reduce the initial pool of candidates by close to 90% 
and to trim hiring and basic-training costs by 31%. this process also boosted employee 
retention from 75% to 93%, further increasing savings and productivity.

nUMber of 
appliCanTs

1,474 150

all applicants are graduates 
of an eight-week appren-
ticeship program in which 
they acquire relevant skills, 
licenses, and certiicates.  

applicants 
come from 
the general 
population.

assessed skIlls Include 
matH, readIng, and 
proBlem solvIng 94111
aptItude test

4835
aCCept offer

4837
pHysICal-aBIlItIes and medICal test

rÉsumÉ InformatIon Is verIfIed 
Independently 4874
BaCkground and drug CHeCks

rÉsumÉs and applIcatIons 
are screened for addItIonal 
experIence, crImInal HIstory, 
and drIvIng vIolatIons

150276
rÉsumÉ and applICatIon sCreen

a computer cHecks 
applIcants’ answers to 
questIons aBout tHeIr 
aBIlIty and wIllIngness 
to do tHe JoB (are you 
afraId of HeIgHts? wIll 
you work In all kInds 
of weatHer?)

1501,105
QualIfICatIon sCreen

assessments Include clImBIng poles, 
dIggIng Holes, HoIstIng requIred 
weIgHt, and passIng a department of 
transportatIon pHysIcal
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dress students’ challenges early, in part with tutoring 

services and mandatory motivational group sessions 

called VIP meetings (for vision, initiative, and per-

sistence). Counselors track the progress of students, 

give them updates, advise them on budgeting their 

resources, make them aware of other available pri-

vate and public aid, and administer support (for 

tuition, books, child care, transportation, and emer-

gency aid for other living expenses). The combina-

tion of strong employer commitment, cooperation 

with community colleges, and student support has 

led to considerable wage gains for participants. An 

evaluation by one of us (Osterman) found that the 

earnings of people who completed a Quest-backed 

community college program rose by an average of 

$5,000 a year; if they landed middle-skills jobs, the 

igure rose to $10,000 a year.

In North Carolina, the community colleges in the 

BioWorks consortium train workers for initial jobs 

at more than 200 member irms in the life-sciences 

industry and also help retrain those companies’ ex-

isting employees. The program has helped to attract 

new companies to the state.

Key to its success are the state-of-the-art equip-

ment and space for satellite training labs provided to 

the colleges by leading irms such as Novo Nordisk, 

Hospira, and Talecris. In return, these companies 

send some of their current workers to the programs 

for specialized training during scheduled mainte-

nance shutdowns—a win-win-win arrangement for 

the employees, businesses, and schools. Proxim-

ity also allows company managers and engineers 

to visit classes, advise students on career oppor-

tunities, and discuss technical and organizational 

issues that students will face when they inish the 

programs. This intensive and extensive exchange of 

ideas, equipment, and personnel helps these pro-

grams keep up with new and constantly changing 

skills requirements.

Internships and cooperative education. 

One of the best ways to ensure that new university 

graduates can meet the needs of employers is to 

build well-designed internships or cooperative de-

gree programs (called co-ops). This “try before we 

buy” approach allows many employers to assess 

the skills, work ethic, and attitudes of prospective 

workers and to give them training tailored to irms’ 

speciic needs. Internships and co-ops help students 

earn credit toward graduation, relevant work expe-

rience, and a chance to apply classroom learning in 

the real world. 

A handful of universities have built international 

reputations for their superb co-op programs. For 

example, Northeastern, in metropolitan Boston, 

enrolls 93% of its students in co-op programs with 

2,500 companies in 69 countries. Indeed, Northeast-

ern is now expanding its program by opening its irst 

campus outside Massachusetts—in Charlotte, North 

Carolina. Online education, which allows students 

to do internships far from campus, has made it easier 

for co-op programs to thrive.

MIT’s Leaders for Global Operations program sets 

its sights higher than middle-skills jobs, but it none-

theless illustrates how industry leaders can help ini-

tiate and sustain a university-industry consortium. 

Inspired by MIT’s Made in America project, MIT fac-

ulty in the 1980s reached out to several major irms—

including Boeing, United Technologies, General Mo-

tors, Intel, and Dell—to develop an industry-funded 

joint engineering and management curriculum, tai-

lored to those irms’ state-of-the-art production, HR, 

and product-development practices. Companies 

now nominate employees to enroll in the MIT pro-

gram, host interns for six-month projects and thesis 

work, and have irst dibs on recruiting students not 

already employed by a partner company. (MIT re-

tains the right to make inal selections and to admit 

people with no ties to the participating firms.) In-

dustry executives serve on the program’s governing 

board and operating committee, and alumni actively 

recruit, mentor, and supervise student interns. The 

program has produced more than 1,000 graduates 

since its inception, and more than half of the stu-

dents who had no previous ties to the participating 

companies have been hired by them. 

Online education. For-proit, nonproit, and 

public universities, including those in the top tier, 

are offering or developing exclusively web-based 

degree and certiicate programs. For example, Stan-

ford, Princeton, and the University of Michigan are 

members of for-proit Coursera, and MIT, Harvard, 

and the University of California, Berkeley, are in-

volved in edX, which creates free online courses. 

This movement represents a breakthrough in  

only 15% of u.s. college 
graduates major in science, 
technology, engineering, or math.
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