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F R O M  T H E  P R E S I D E N T

This issue of MassBenchmarks takes stock of economic conditions in Massachusetts 
during a time where there are a number of important transitions looming for the 
Commonwealth, including the election of a new governor, treasurer, and attorney 
general. As it has since its founding over 15 years ago, MassBenchmarks will 
continue to provide critical insights and data to inform evidence-based policymaking 
throughout this transitional period and beyond.

According to UMass Dartmouth Professor Michael Goodman and UMass Amherst 
Professor Robert Nakosteen, the state economy is on a steady growth track and 
continues to be in a period of expansion that is now in its sixth year. While state 
employment is at record levels and housing prices are approaching their pre-recession 
peak, Professors Goodman and Nakosteen highlight what is arguably the largest 
economic development challenge facing the Commonwealth and its incoming 
leaders, the persistent gap between the performance of the Greater Boston region 
and the rest of the state. This problem is not new but it is also clear it is not going 
away absent serious and sustained action.

This issue’s two feature articles take a close look at two critical issues that offer key insights 
into employer needs and behavior. In the first, the UMass Donahue Institute’s Mark Melnik 
examines the growing employer demand for postsecondary educational credentials, even for 
occupations that do not appear to require high levels of formal educational attainment. As Dr. 
Melnik documents, what he terms the “college mark-up” has significant implications for our 
educational institutions and workforce development system.

In the second feature article, MIT doctoral candidate Andrew Weaver critically assesses the 
evidence surrounding the debate over the oft-heard complaint that there is a “skills gap” 
in the manufacturing workforce. While he finds that the evidence clearly shows that this 
problem is significantly smaller than many have claimed, he identifies a clear need for improved 
coordination of our educational and workforce institutions, and between our workforce system 
and the employer community. This theme is elaborated upon in this issue’s Endnotes, where 
UMass Amherst alumnus and Assistant Secretary of Housing and Economic Development Eric 
Nakajima describes a series of important policy initiatives that are clearly designed to help meet 
the challenge identified by Weaver and to position the Bay State to be a global manufacturing 
leader for years to come.

Taken together, the information and insights contained in this issue of MassBenchmarks 
highlight several key challenges that will require sustained and coordinated action on the part 
of our public, private, and labor leaders. If Massachusetts is to preserve its hard-earned position 
as a leading state, we must find ways to extend economic opportunities to every corner of the 
Commonwealth. As the research presented in this issue makes clear, doing so will require, 
among other things, a renewed effort to improve the alignment between our educational and 
workforce development institutions and the evolving needs of our employers.

Robert L. Caret, President

2 MassBenchmarks
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E X C E R P T S  F R O M  T H E  B O A R D

Both Massachusetts and the nation are on track to experience solid growth for the balance of 2014 and 
through the first quarter of 2015. Since the state recovery began in the summer of 2009, employment 
and economic activity have grown steadily and consumer spending as measured by state sales tax receipts 
has been strongly positive in recent quarters. The state’s innovation economy, composed of a diverse 
array of high-technology and knowledge-intensive industries, continues to be a growth driver, fueled in 
part by strategic public investments and the Commonwealth’s highly educated labor force.

But serious challenges remain. Long-term unemployment remains high and the rising tide of the state’s 
labor market recovery has yet to lift the boat of tens of thousands of workers who continue to be unable 
to find work. Growth in the innovation economy continues to be largely concentrated in the dynamic 
Metro Boston region and the benefits of this growth have yet to be felt in many areas, especially urban 
communities commonly referred to as the Gateway Cities. A number of these communities continue 
to experience difficult economic conditions, including unemployment rates approaching double-digits, 
stagnant incomes, and significant fiscal challenges.

Notwithstanding these continued regional imbalances, the economic outlook for the state remains posi-
tive. But there continue to be significant risks to the downside. Most notably, the Middle East and East-
ern Europe continue to be highly volatile and constitute major sources of geopolitical and economic 
risk. The Eurozone economy has yet to fully recover and its near-term prospects are not good. And the 
Chinese economy is growing more slowly than in recent history. All of these developments are exerting 
downward pressure on global growth and represent serious risks to the global, national, and Massa-
chusetts economy. And the apparent decoupling of U.S. and world growth patterns also has significant 
implications for how we assess the state’s economic performance.

Along these lines, one issue that received considerable attention by the Board concerns the state’s 
recent international export performance. Since the end of the recession, state exports to destinations 
outside the U.S. have not grown as fast as those of the nation as a whole. Even when we exclude energy  
and automobile exports, which have played a large role in recent U.S. performance, and consider the 
influence of the service exports, the nation still appears to be outpacing the state. Given the ongoing 
struggles of some of the Commonwealth’s most important trading partners, there is reason to believe 
that out-of-state domestic markets, shipments to which are not captured in the available export data, 
may be gaining importance.

Overall, the Board remains cautiously 
optimistic about the near-term future of 
the state economy. The consensus view 
that is barring unforeseen developments, 
the Massachusetts economy has enough 
momentum to continue on a moderate 
growth track for the foreseeable future.

Prepared by Executive Editor Robert Nakosteen,  
September 26, 2014

With this issue of Mass Benchmarks, 

Professor Catherine Mann is stepping down from 

our Editorial Board to assume her new role as  

Chief Economist with the Organization of Economic  

Cooperation and Development (OECD) in Paris.  

We are grateful to Professor Mann for her contributions  

and insights to this journal and congratulate her on 

her prestigious appointment.
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Economic Currents T h e  S t a t e  o f  t h e  S t a t e  E c o n o m y

The Massachusetts Economy in a  
Time of Transition

Mi c h a e l Go o d m a n a n d Ro b e rt Na k o s t e e n

The Massachusetts economy continues to gain steam in a recovery

 that is entering its sixth year. During the most recent quarter, the state’s 

real product growth continued to outpace the nation’s. In spite of its strong 

performance, Massachusetts still faces continuing imbalances between 

economically thriving and stagnant communities.

Data from the second quarter of 2014 make it evident 
that the state economy is bouncing back from a first-quar-
ter temporary reversal of fortune. The Commonwealth’s 
economy is now estimated to have grown at an annualized 
rate of 4.9 percent in the second quarter following a revised 
decline of 0.3 percent in the first quarter. In contrast, the 
nation is estimated to have contracted at a 2.1 percent 
annual rate in the first quarter, followed by an increase of 
4.2 percent in the second quarter. There is good reason to 
believe that the nation’s performance in the first quarter 
was an aberration that was partly the result of a very dif-
ficult winter season that limited economic activity in key 
weather-sensitive industrial sectors that the nation is more 
reliant upon than the state. 
	T here is every indication that the Massachusetts econ-
omy is continuing its recovery that is now entering its sixth 
year. The Commonwealth continues to economically out-
perform the nation in a number of important respects even 
if the benefits of that growth premium remain concentrated 

in the dynamic Greater Boston regional economy. The 
MassBenchmarks Current Economic Index estimates that 
the Massachusetts economy grew during 2013 by 4.1 per-
cent, compared with the 2.3 percent experienced nation-
ally. This pattern has continued this year.  (f1)
	D espite the surge in economic activity during the sec-
ond quarter, a number of headwinds continue to slow the 
pace of economic activity both in the Bay State and across 
much of the nation. These include the continued negative 
impacts of federal budget austerity and a troubling slow-
down in business investment and international trade. 
	 Federal fiscal drag continues to weigh heavily on 
the prospects for Massachusetts institutions that are key 
players in the state’s dynamic innovation industries. Sig-
nificantly, these industries have been growth drivers for 
the state economy in recent years. Reduced levels of gov-
ernment spending and investment in research and devel-
opment continue to negatively impact Massachusetts 
employers that rely on government contracts and our 
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Figure 1. Growth in Real Product, Massachusetts and U.S.

world-class universities and other research-intensive orga-
nizations. But these institutions appear to be adjusting to 
what appears to be a new federal budget reality. Anec-
dotal reports suggest that these adjustments include find-
ing nongovernmental sources of revenue, expanding into 
international markets and streamlining business processes. 
Fortunately, to date it appears that the rate of growth of 
these institutions remains positive, even if it is slower than 
what would otherwise be expected in a less austere bud-
getary environment.
	A  similar pattern can be seen in national busi-
ness investment, which remains stubbornly below pre 
Great Recession levels. The Wall Street Journal recently 
reported that business spending on capital equipment as a 
share of gross domestic product has averaged 5.2 percent 
over the past five years, after averaging 6.5 percent over 
the previous half century. This diminished level of invest-
ment has reduced annual national economic activity by 
an estimated $220 billion.1 For a state like Massachusetts, 
which is a leading provider of industrial and technological 
business equipment, depressed levels of business invest-
ment are a definite cause for concern.
	A nother area of concern is the slowing pace of inter-
national trade. While state merchandise exports have been 
growing steadily in recent quarters, the state’s important 
trading partners, especially the European Union, continue 
to struggle and face considerable economic and geopoliti-
cal uncertainty. Most notably, the economic fallout from 
the crisis in Ukraine remains unclear; economic and finan-
cial sanctions can be expected to have an impact on Euro-
pean economies at the very least. Among other things, 
Europe relies heavily on Russia as a source of energy. 
	 While our outlook for the remainder of 2014 and first 
half of 2015 remains positive, in light of these continuing 
headwinds and significant risks to the state and national 
economic outlook, our optimism remains cautious.

State Labor Market Conditions
Employment in Massachusetts has been growing more or 
less steadily since it emerged from the recession five years 
ago. State employment is now at historically high levels 
and since October of 2009, when the state started adding 
employment following the recession, 240,800 jobs have 
been created, an increase of 7.6 percent. More recently, 
an estimated 42,200 jobs were created in Massachusetts 
between January and September of 2014. 
	T he largest absolute employment gains beginning in 
October of 2009 have taken place in the Education and 
Health Services sector (just over 72,800 jobs added) and in 
the Professional and Business Services sector (70,300 jobs 
were added). Double digit gains were also registered in 
Leisure and Hospitality; Trade, Transportation, and Utili-
ties; and Construction. Both Manufacturing and Finan-
cial Activities experienced employment declines over this 
period, though of a small magnitude. (t1)
	T he state’s unemployment rate, which has consis-
tently been below the national rate, has increased in recent 
months and is now slightly higher than the U.S. rate. In 
September 2014 state unemployment was estimated to be 
6.2 percent. Nationally, the unemployment rate has fallen 
from a high of over 10 percent to an estimated 5.7 percent 
in September 2014.
	 As can be seen in Figure 2, a striking imbalance in the 
economic fortunes of regions outside of the Greater Boston 
area remains in evidence. While unemployment rates across 
the state have uniformly declined since September 2013, a 
sizeable gap persists in Southeastern Massachusetts, North-
ern Worcester County, and in the urban centers of Western 
Massachusetts. For example, the September 2014 unem-
ployment rate in the New Bedford NECTA, which includes 
the City of New Bedford and several suburban communities, 
at 8.9 percent, is 44 percent higher than the state average 
and 59 percent higher than Greater Boston’s rate. 

Source: U.S. Bureau of Economic Analysis Real GDP (U.S.); MassBenchmarks Current Economic Index (Mass)
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Figure 2. Unemployment by NECTA, September 2014
(Not seasonally adjusted)
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Table 1. Employment in Massachusetts by Industry, 
Beginning of the Economic Recovery through September 2014

Source: Massachusetts Dept. of Labor and Workforce Development (MADLWD), Current Employment Statistics (CES-790) data; Calculations by authors
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Public Administration
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Industry Super-Sectors
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1,300
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539,300
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452,100
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3,184,200
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569,500
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70,300

72,800

39,800

7,400

2,700

240,800

-23.1%

16.4%

-2.0%

5.6%

7.7%

-0.6%

15.5%

10.7%

13.3%

6.2%

0.6%

7.6%

	 While this troubling imbalance is not new and merits 
renewed attention from state and regional policymakers 
and community leaders, there are some positive signs in 
recent local jobs reports. The labor force grew in each 
of the Commonwealth’s NECTA areas between May and 
September 2014. This along with local anecdotal reports 
of improving conditions suggests that the return of dis-
couraged workers to the labor force is partially responsible 
for stubbornly high unemployment rates in selected areas 
of the state. But notwithstanding these positive signs, the 
regions beyond Greater Boston continue to lag. Many 
have yet to experience their share of the benefits of the 
state’s economic recovery. (f2)

Export Activity
International exports are a key driver of economic growth 
and represent approximately 12 percent of the Massachu-
setts economy (combining goods and services exports), 
according to recent Brookings Institute research.2 Exports 
bring new dollars to the economy and help support 
numerous other industries, so trade growth trends are 
critical to the Commonwealth’s overall economic growth.
	S o it is undeniably good news that Massachusetts mer-
chandise exports grew by 10 percent between July 2013 
and June 2014 on a year-to-date basis. Despite the uncer-
tainty surrounding the economic outlook for some of our 
key trading partners in Europe, our trade with both the 
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Eurozone and Asia increased over this same period. In fact, 
exports to all but one of the state’s most important trading 
partners increased over the twelve-month period ending in 
June, compared with the previous twelve-month period. 
	A s Figure 3 illustrates, Canada retains its long-held posi-
tion as the state’s most important trading partner, followed 
by the United Kingdom, China, Mexico, and Germany.  
Of the state’s top-ten export destinations, two are border 
countries, four are in Europe, and four are in Asia. Exports 
to all but Hong Kong have grown over the past 12 months, 
compared with the previous twelve-month period. (f3)
	T he recent growth in state exports masks a potentially 
troubling longer-term pattern. Since 2010, state exports 
have grown at a considerably slower pace than national 
exports. As can be seen in Figure 4, the state’s export per-
formance has also been considerably more volatile than the 
nation’s, where merchandise exports have grown steadily 
since early 2009. Part of the explanation for this pattern 
has been the recent domestic energy boom, which has 
helped to fuel national export growth in recent years. (f4)
	D espite these recent improvements in national and 
state export activity, in recent years it has become evident 
that the link between global economic growth and global 
trade has weakened. According to the OECD, global trade 
in the decade prior to 2008 grew at nearly double the rate 
of global GDP growth. Since then, global trade has more 
closely tracked the rate of GDP growth, reflecting a sub-
stantially lower level of international trade growth. As the 
fortunes of the Massachusetts export economy cannot be 
decoupled from global economic conditions and trade 
patterns, this trend is worrisome. With European growth 
remaining modest, and continuing concern that Asian 
growth may be moderating, a further slowing of global 
trade could be on the horizon. If this scenario materializes, 
the Commonwealth’s exporters will be in for a tough time, 
with predictable negative effects on state economic growth.3 

The State of the State Housing Market 
The Commonwealth continues to experience a housing 
recovery which began in early 2012 and which has firmly 
taken hold in Greater Boston, where the number of avail-
able properties for sale remain below levels required to 
meet demand and ensure price stability. Rising rents and 
incomes in the immediate Boston area along with low 
interest rates continue to exert upward pressure on hous-
ing prices, which in some of the hottest markets in Eastern 
Massachusetts are substantially above their pre-housing 
downturn peaks.
	I n high-demand communities, there are widespread 
anecdotal reports and journalistic accounts of above-
asking-price offers and other clear market signals that the 
demand for housing is outstripping the supply of available 
properties for sale in select communities. These commu-

nities offer potential buyers ready access to the dynamic 
Greater Boston job market and highly valued amenities, 
including quality public schools and convenient commut-
ing options. But in these communities, this rising tide is 
pricing out all but the highest-income households. 
	A  recent Boston Globe analysis of data compiled by 
the Warren Group4 clearly illustrates this pattern. Between 
2005 and 2013, it reported that the median single-family 
house price in Newton grew 17 percent from $760,000 to 
$889,000. In stark contrast, prices fell nearly 35 percent 
in Brockton during the same period. 
	T hus, the solid overall recovery described in statewide 
housing price data continues to mask dramatic differences 
across local and regional housing markets across the Com-
monwealth. As can be seen in Figure 5, home prices in 
Greater Boston, as measured by the Case-Shiller Index, 
are approaching their late 2005 peak.5 This is excellent 
news for home sellers in this region, especially those in 
high-demand communities. But if prices continue to rise 
more rapidly than incomes, recent modest improvements 
in housing affordability — a silver lining of sorts during 
the downturn — will quickly evaporate.  (f5)

A Widening Development Gap
While the nature of the recovery in state housing prices 
highlights the troubling pattern of regional inequality 
that has characterized the state’s recovery from the Great 
Recession,6 prices alone do not offer us a complete picture 
of the state-of-the-state housing market.
	 Housing production, as measured by both permits 
issued and housing starts, can provide us with some 
insight into how the housing recovery is impacting the 
larger state economy, including important housing-sen-
sitive industrial sectors such as construction and build-
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ing trades. These sectors suffered mightily following the 
bursting of the housing bubble and throughout the Great 
Recession that followed. While construction employment 
in Massachusetts has been recovering in recent years, it 
remains well below pre-recession levels. Construction 
employment in the state peaked at 145,000 in April 2006 
and declined to 106,500 in February 2010. Construction 
employment has generally been recovering since but, as of 
September 2014, it stood at just over 124,000 — 20,800 
jobs below the 2006 peak.
	N otwithstanding the visible return of construction 
cranes to the Boston skyline, statewide housing permits 
remain below pre-recession levels (Figure 6). One notable 
feature of this recovery has been the growing share of per-
mits granted to multifamily housing developments. Since 
2012, multifamily units have represented just over half 
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1,000

500

0
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Figure 6. Housing Permits in Massachusetts by Type, Three-Month Moving Averages
January 2000 – June 2014

(51.2 percent) of all housing permits issued in Massa-
chusetts. In contrast, between 2003 and 2006, multifam-
ily permits represented just over one third of all housing 
permits (35.4 percent).  (f6)
	A nother striking feature of the current housing recov-
ery is the growing concentration of the state’s housing 
development activity in the Greater Boston region. While 
this is not terribly surprising given the disproportionate 
demand for housing in the region as reflected by rising 
prices, it makes it clear that the impacts of the regional 
imbalance in the housing recovery are being felt by more 
than simply homeowners and municipal governments 
whose fiscal health is highly dependent on property values. 
As can be seen in Figure 7, over the past decade the share 
of state housing permits located in the Greater Boston 
region — defined here as the Boston-Cambridge-Quincy 
MSA7 — has grown from 50 to between 80 and 90 per-
cent. This widening gap in housing development activity is 
yet another illustration of how regionally imbalanced the 
state’s economic recovery has been to date. (f7)

Foreclosure Activity and Distressed Properties
One of the legacies of the extended housing downturn 
has been a significant pipeline of homes that remain in 
distressed condition, defined by the Massachusetts Hous-
ing Partnership (MHP) as “properties where a foreclo-
sure petition has been filed or an auction has been sched-
uled in the previous year, or is bank held.” 
	A ccording to the May 2014 edition of MHP’s invalu-
able Foreclosure Monitor, 8 between April 2013 and April 
2014, distressed properties in Massachusetts declined 
from 8.8 units per 1000 to 3.8. This significant improve-
ment was led by the City of Boston, which has seen its 
ratio decline by nearly two-thirds (a reduction of 64.4 per-
cent) during the past year. While this clear improvement 
is undeniably good news, MHP’s analysis also highlighted 
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the challenges in facing persisting issues, including those in 
the state’s 26 so-called Gateway Cities. While MHP reports 
that every one of these communities experienced a decline 
in the number of distressed properties between April 2013 
and April 2014, it noted that “these communities represent 
just 26.7 percent of the state’s housing units, but account 
for 40 percent of the state’s foreclosure distress.”9 

Conclusion
In the coming months, the Bay State will face a number 
of important decisions and transitions. In November,  
Massachusetts voters will elect a new governor and legislative 
class, and decide, among other things, whether the current 
plans to develop casinos and index the gas tax to inflation 
will be implemented. These are important decisions that will 
have a major impact on state policies and fiscal capacity. 
	T hus, in both political (note the small p) and economic 
terms, the Commonwealth finds itself at a crossroads. 
However the Massachusetts electorate decides to proceed, 
it is clear that the next generation of the Bay State’s elected 
officials and its business and labor leaders will continue to 
face daunting challenges presented by the striking imbal-
ances between those Massachusetts communities that are 
again thriving and those that have been largely left behind. 
	T his transition is taking place alongside improving 
macroeconomic conditions, both in the state and the 
nation. Gross domestic product has bounced back nicely 
from the first quarter and employment continues to grow. 
Households continue to shed debt and the annual fed-
eral budget deficit has been declining rapidly. Improving 
economic and fiscal conditions should give policymakers 
greater flexibility to deal more directly with some of these 
troubling inequalities.
	 Extending the opportunity to fully participate in the 
economic recovery to every corner of the Commonwealth 

will not be easy and it will not happen overnight. But the 
patterns of social and economic development that have 
characterized the state’s economic fortunes and failures in 
recent years make it clear that doing so will require sustained 
attention, wise strategic investments, and the development  
of the physical, technological, human capital, and civic 
infrastructure that is at the heart of the Commonwealth’s 
true competitive advantage. 
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Educational Requirement Markup  
and Credential Mismatches in the  

Greater Boston Labor Market

Ma r k Me l n i k

Greater Boston’s highly educated workforce is a competitive asset, but it also 

contributes to a “college mark-up,” where employers implicitly raise the educational 

requirements for job openings. This creates even greater challenges in the labor  

market for those with less education and has policy implications for  

middle skills training initiatives.

Introduction
The Greater Boston labor market is often celebrated for its 
high concentration of knowledge- and innovation-based 
industries.1 It is this mix of industries, particularly around 
health care, education, and professional services that often 
receive credit for why the region suffered less than most of 
the United States during the recent recession. Associated 
with Greater Boston’s mix of knowledge-based industries 
is the region’s well-educated labor force. With approxi-
mately 43% of the population 25 or older holding at least 
a bachelor’s degree, Greater Boston ranks 3rd among the 
30 largest metropolitan areas in the U.S., trailing only 
Metropolitan Washington D.C. and San Francisco (48.2% 
and 45%, respectively). Typically, we think of these well-
educated workers as filling high-skill occupations through-
out the knowledge economy. A less highlighted feature of 
having a well-educated labor force is what it means for job 

slotting throughout the regional labor market and how 
this impacts workers on the lower end of the education 
and skill scale. In particular, are there enough college-level 
jobs to go around for all the college educated workers? 
If not, where do the excess college-educated workers get 
slotted in the labor market? Even in an economy with a 
high concentration of knowledge-based industries, there 
are still a significant number of middle-to-low skill occu-
pations. These would include support occupations within 
knowledge industries, as well as occupations in the service, 
manufacturing, and construction sectors. This raises the 
following questions: In a labor market with a high concen-
tration of college-educated workers, what factors influence 
job matching in traditionally low and middle-skill occupa-
tions? What are the low- and middle-skill job opportuni-
ties in a labor market with a significant concentration of 
high-skill workers?
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	T he first thing to consider is that all labor markets are 
regional. Industries are attracted to places where they feel 
their labor needs can be adequately met. Workers com-
pete against one another for the best available jobs in their 
local labor market. The most attractive job candidates, 
those with advanced education and desired skills, typically 
get the best job opportunities. The least attractive job 
candidates, those with limited education and skills, tend 
to end up with less desirable positions or, in many cases, 
with no job at all. 
	I n short, in a labor market like Greater Boston, 
where nearly half of the adult labor force has earned at 
least a bachelor’s degree, college-level workers not only 
fill in high skill occupations, but also positions that in 
other labor markets may require an associate’s degree or 
only some college courses. Employers in Greater Boston 
can opt to increase the educational requirements for job 
openings, in part, because of the region’s well-educated 
labor force. Put another way, a significant number of col-
lege-level workers in Greater Boston filter down to occu-
pations that do not typically require a college degree. The 
general makeup of the regional labor force puts low- and 
middle-skill workers in a difficult position when compet-
ing for available job openings because of the sheer mass of 
college-educated workers. This article takes a close look 
at what appears to be the college markup that occurs in 
Greater Boston as the percentage of college-educated 
workers in occupations tends to outstrip what national 
data would suggest is needed for these positions, particu-
larly in low- and middle-skill jobs. 
	T he role of credentialing in securing a job has sig-
nificant ramifications on the unemployed and underem-
ployed. While there was general agreement among econo-
mists and labor market experts that deficient demand was 
the primary reason for high unemployment rates during 
and immediately following the Great Recession, some 
have suggested that skill deficiencies among the unem-
ployed explain why some individuals continue to struggle 
to find work, even after the economic downturn abated.2 
The data in this article suggest that unemployed and 
underemployed workers in the region may not only have 
to contend with skills mismatch concerns, or instances 
where the skills of potential workers do not line up with 
what industries and occupations need, but also with cre-
dentials mismatch issues, as employers appear to favor 
candidates with a college degree, even in positions that 
typically do not require a high level of education.3 

Educational Attainment vs. 
Educational Requirements:
Greater Boston
To look at skills and credential matches in the labor market, 
it is necessary to have data on the educational attainment 

of the labor force as well as on the educational require-
ments for occupations. Our research uses data from the 
American Community Survey (ACS) to measure the edu-
cational attainment of workers in Greater Boston. To esti-
mate educational requirements for positions, the research 
utilized a computer program called the Labor Market 
Assessment Tool (LMAT), developed by the Northeastern 
University Dukakis Center for Urban and Regional Policy 
and the Boston Redevelopment Authority Research Divi-
sion. LMAT uses industry/occupation matrices provided 
by the Massachusetts Department of Workforce Devel-
opment and the Bureau of Labor Statistics (BLS). These 
matrices are used to estimate the distribution of occupa-
tions by industry. These occupations are then linked to 
BLS data from the Occupational Employment Statis-
tics (OES) and the Occupational Information Network 
(O*NET) to give key job characteristics data, including 
wages, educational and skill requirements, and training 
time. The occupational characteristic data in LMAT are 
based on a national survey of employers, job incumbents, 
and labor analysts. Used together, data from the ACS and 
LMAT can give a full picture of the educational attainment 
of workers in the region while at the same time providing 
information on the typical education and training require-
ments for occupational titles in the labor market. 
	 While educational attainment is not a perfect proxy for 
labor force skill, it is the most commonly used measure for 
human capital and worker attributes. As Figure 1 shows, 
lack of educational attainment relative to typical occupa-
tional requirements is not an issue in the Metropolitan 
Boston labor market. In fact, if anything, local workers 
are overeducated for the mix of occupations in the region. 
This, of course, is a type of skills mismatch. Workers in 
Greater Boston tend to have education skills beyond what 
is typically required for the mix of occupations in the 
regional labor market. As we will see later in this article, 
the Greater Boston labor market has numerous instances 
where college-educated workers end up in positions below 
their actual attainment level. (f1)
	C lose to 50 percent of employed workers in Greater 
Boston have earned at least a bachelor’s degree. Compara-
tively, LMAT data suggest that approximately 30 percent 
of jobs in the region require at least a bachelor’s degree. 
Educational requirement data in O*NET are a combi-
nation of incumbent and analyst rankings on a sample 
of workers in occupations across the country. Raters are 
asked, “What level of education is required to perform this 
job?” As a result, the educational attainment of a worker 
does not have to match the actual requirements of the 
occupation. These data show that employers in Greater 
Boston are selecting workers with higher levels of educa-
tional attainment than occupations typically require. This 
situation distinguishes Greater Boston and other regional 
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labor markets with well-educated populations from the 
U.S. overall. As Figure 2 shows, educational attainment 
and job requirements for workers and occupations are 
more closely aligned at the national level than they are in 
Greater Boston. (f2)
	T hese results also suggest that more workers have 
college education than are required in the U.S. labor 
force. However, this phenomenon is far more pronounced 
in Greater Boston. As noted earlier, while nearly 50% of 
employed workers in Greater Boston have a college degree, 
less than 30% of jobs in Greater Boston require a college 
degree. Comparatively, in the U.S. nearly 33% of work-
ers have a college degree, while just over 20% of the jobs 
require a college degree. Both of these statistics suggest a 
college markup in the labor market, the extent of which is 
much more significant in Greater Boston. These data also 
provide at least some challenge to the prevailing argument 

that the current labor force has skill deficiencies. These 
data do not show the types of degrees earned or direct 
technical skill, but they do demonstrate that the number 
of workers with at least some college education is greater 
than the number of jobs requiring that level of education. 
Regardless, these results are consistent with the proposi-
tion that workers are ranked in a local labor market rela-
tive to other workers. As long as potential employees are 
sufficiently skilled, employers can adjust the educational 
requirements for occupations based on the available pool 
of labor in the region. 
	O f course, educational attainment is just one part of 
the total human capital package that workers bring to the 
labor market. A worker’s human capital also includes spe-
cific skills, previous work experiences, and other personal 
characteristics. The inability to match a particular worker 
with a job opening may not solely be related to educational  

Educational Requirement Markup and Credential  Mismatches in  the Greater Boston Labor Market
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attainment, but due to specific skill and competency defi-
ciencies. Education, however, allows for an apples-to-
apples comparison when looking at attributes and require-
ments. Moreover, as we will see there is a close connection 
between educational attainment and employment.4 Work-
ers with advanced education are much more likely to be 
employed than their less-educated counterparts, even 
within occupational titles.
	T o clarify, when using data from O*NET to describe 
educational requirements for jobs, it is assumed that the 
skills required for an occupation are the same throughout 
the country. While some jobs may require more education 
in Greater Boston than in other parts of the U.S. (e.g., 
some production occupations in advanced manufactur-
ing), it is generally speaking, unlikely that a particular job 
would actually require more education and skill in Greater 
Boston than elsewhere. More likely, firms in Greater Bos-
ton can require more education because of the available 
labor force. That makes a college degree de rigueur for 
an occupation, even if that level of education is not nec-
essary to perform the tasks associated with the job. The 
data above suggest that employers in Greater Boston may 
use college education as a signal that a potential worker 
possesses desirable characteristics, even if the job does not 
require advanced education.
	 Figure 3 demonstrates where occupational filtering 
down occurs among Greater Boston’s workforce. Over-
all, the educational attainment of workers exceeds the 
educational requirements for job titles among all major 
occupational groupings.5 This is most noticeable in mana-
gerial and professional occupations. Where close to 65% 
of the managerial and professional occupations require a 
bachelor’s degree or more, nearly 80% of managerial and 
professional jobs in Greater Boston are held by a person 

with at least a bachelor’s degree. Less than 10% of techni-
cal, sales, and administrative support occupations require 
a college degree, but nearly 33% of those job holders have 
at least a bachelor’s degree. (f3)
	T hese data show that employers in Greater Boston 
tend to hire workers with an advanced education, even for 
occupations that do not require a college degree. In this 
case, it is the relative amount of education that counts, not 
its absolute level. If the job distribution did not change at 
all in terms of education and skill requirements, but indi-
viduals competed for these jobs by getting more educa-
tion in an attempt to move to the front of the labor queue, 
you would likely find that the level of education required 
to perform the work and the level of education of workers 
would continue to diverge over time. 
	T able 1 shows the college markup for an expanded 
list of occupational categories.6 College markup is calcu-
lated as the percentage of workers with at least a bache-
lor’s degree divided by the percentage of jobs that require 
at least a bachelor’s degree. As the table below demon-
strates, there is a greater proportion of workers with a col-
lege degree in the vast majority of occupational classifica-
tions than is typically required. In addition, the markup 
of college workers is higher in Greater Boston when com-
pared with the U.S. for all occupational groupings. 
	 Food preparation and healthcare support occupations 
both stand out as occupations with much higher concen-
trations of college educated workers than what is typically 
required. This trend is much more pronounced in Greater 
Boston as the proportion of college educated workers in 
these two fields is over nine times what BLS requirement 
data would suggest. Typically higher skill positions, such 
as life, physical, and social science occupations; education, 
training, and library occupations; and legal occupations 
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all have college markup scores just slightly over 1.0. This 
makes sense as close to 75% or more of each of these occu-
pational groupings require at least a bachelor’s degree in 
Greater Boston. There simply is not much room for a col-
lege markup in traditionally high-skill positions. In that, 
these data show that the excess supply of college educated 
workers filters down into traditionally middle- and low-
skill positions throughout the labor market. (t1)
	A s noted, the data above refer specifically to individu-
als currently employed within occupational titles. These 
data raise questions about individuals who are not selected 
for available openings and remain unemployed. In par-
ticular, how do low and middle-skill workers compete in a 
labor market like Greater Boston where nearly half of the 
jobs are being filled by individuals with a college degree? 

Comparing Educational Attainment of 
Employed and Unemployed Workers in 
Greater Boston
Not surprisingly, the unemployed population in the region 
looks quite a bit different than the employed population 
in terms of educational attainment. Approximately 27% of 
the unemployed population in Greater Boston has earned 
at least a bachelor’s degree, compared with close to half 
of the employed population. On the other hand, nearly 
47% of the unemployed have achieved no more than a 
high school diploma, compared with just a quarter of the 
employed population. (f4)
	O f course, it is not surprising to see a correlation 
between educational attainment and employment status. 
Generally speaking, unemployment rates decrease as educa-
tional attainment increases. The unemployed population in 
Greater Boston is fairly well-educated when compared with 
the U.S. overall. Over 28% of the unemployed in Greater 
Boston have a bachelor’s degree or higher, compared  

Table 1. Concentration of College-Educated  
Workers in Occupations Relative to  

Job Requirements in Metro Boston and U.S., 2012

Source: Labor Market Assessment Tool, 2012 ACS Public Use Microdata Sample (PUMS), 
author’s calculations
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with 33% of the employed and 15% of the unemployed 
populations in the U.S. In short, the unemployed in 
Greater Boston have a fairly similar education profile to 
the employed in the U.S. and are far more educated than 
the unemployed population overall. 
	A s noted earlier, educational attainment alone does not 
define whether or not a worker has the proper skills to fill an 
available position. Table 2 shows the number of job vacan-
cies by occupational category and the number of currently 
unemployed workers who recently held a correspond-
ing job title. Overall, there are roughly three unemployed 
workers per job vacancy in Greater Boston. However, some 
occupations have a much higher ratio of unemployed work-
ers-to-job vacancies. For example, there are over 30 unem-
ployed construction and extraction workers per vacancy in 
the region. Building and grounds maintenance (7.6), pro-
duction (7.3), legal (5.5), and installation, maintenance, 
and repair (5.3) occupations all have more than five unem-
ployed workers per vacancy in Greater Boston. Interest-
ingly, the number of vacancies to unemployed workers is 

fairly similar in healthcare practitioner occupations. In addi-
tion, there are actually more vacancies than unemployed 
workers for community and social service occupations and 
computer and mathematics occupations. (t2)

Unemployed Workers by Occupation
In the aggregate there are enough unemployed workers 
to fill most job vacancies in the region, in terms of count, 
educational requirements, and previous work experience. 
If the unemployed population is more than three times 
larger than the number of vacancies, has education levels 
comparable to standard job requirements and has worked 
in similar jobs in the past, why do these vacancies persist? 
	T here are several reasons why vacancies can exist 
alongside unemployment,7 one potential explanation being 
the college markup discussed earlier. Overall, the Greater 
Boston labor force (both employed and unemployed) has 
education attainment levels aligned with or beyond what is 
typically required for occupations in the labor market. Addi-
tionally, employed workers within occupational categories  

Table 2. Unemployed Workers per Vacancy in Metro Boston, 2012

Source: 2012 American Community Survey, 2012 ACS Public Use Microdata Sample (PUMS); 2012 Massachusetts Job Vacancy Survey; author’s calculations
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Table 3 shows that in almost every occupational job category, 
a larger share of employed workers have a bachelor’s degree 
or higher than their unemployed counterparts. This is not a 
surprising result when comparing employed and unemployed 
workers within an occupation as those with more training are 
more likely to hold a job. This finding is actually even stronger 
at the U.S. level than in Metro Boston on average across all 
occupations (2.21 compared to 1.83).  

The college markup shows the percentage of employed work-
ers with a bachelor’s degree or more over the percentage of 
jobs that require a bachelor’s degree or more. In the Metro 
Boston area, the educational markup compared to stated edu-
cational requirements is particularly strong with an average 
ratio of 1.75 compared to 1.59 for the U.S. These aggregate 

numbers hide the occupation by occupation differences as the 
Metro Boston markup is higher than the U.S. markup for all 
categories except for education, training, and library workers. 

Note that the percentage of jobs requiring a bachelor’s degree 
or more for each occupational grouping is different for the U.S. 
than for Metropolitan Boston. This is attributable to variations 
in employment within the occupational groupings themselves. 
In most cases, the percentage of jobs requiring a bachelor’s 
degree or more is higher within an occupational grouping in 
Metro Boston than in the U.S. itself. This is because Metro 
Boston has higher concentrations of occupations requiring 
advanced education. In the Metro Boston employment-
education ecosystem, the stature of both factors appears to 
reinforce one another.

Table 3. College Education within Occupational Groups in Metro Boston and U.S., 2012

Source: Labor Market Assessment Tool, 2012 American Community Survey (ACS) Public Use Microdata Sample (PUMS), author’s calculations
Note: The term college in this table refers to a bachelor’s degree or higher.

Management

Business and Financial Operations

Computer and Mathematical

Architecture and Engineering

Life, Physical, and Social Sciences

Community and Social Services

Legal

Education, Training, and Library

Arts, Design, Entertainment, Sports, and Media

Healthcare Practitioners and Technical

Healthcare Support

Protective Services

Food Preparation and Serving Related

Building and Grounds Cleaning and Maintenance

Personal Care and Services

Sales and Related

Office and Administrative Support

Farming, Fishing, and Forestry

Construction and Extraction

Installation, Maintenance, and Repair

Production

Transportation and Material Moving

Military Services

Total Economy

Employed 
Workers

72.1%

80.8%

80.3%

74.9%

92.1%

79.2%

88.9%

81.8%

73.1%

72.3%

17.2%

36.6%

14.0%

6.7%

21.2%

40.8%

29.1%

10.3%

10.6%

12.4%

18.8%

15.2%

—

49.6%

Metro Boston U.S.

College Attainment Education 
Requirement

College
Markup

College Attainment Education 
Requirement

College
MarkupUnemployed

Workers Ratio Employed
Workers

Unemployed
Workers Ratio

60.1%

74.6%

62.1%

59.9%

78.4%

68.3%

71.5%

63.7%

59.6%

66.2%

12.2%

13.2%

15.0%

8.5%

10.9%

31.3%

24.8%

52.4%

4.4%

4.0%

2.1%

12.1%

0.0%

27.1%

1.20

1.08

1.29

1.25

1.17

1.16

1.24

1.29

1.23

1.09

1.41

2.77

0.93

0.79

1.94

1.30

1.17

0.20

2.44

3.08

9.02

1.25

—

1.83

68.7%

61.4%

69.9%

72.9%

90.7%

75.1%

77.5%

76.6%

60.3%

40.6%

1.9%

5.9%

1.5%

5.6%

15.5%

18.0%

6.6%

11.3%

7.5%

2.2%

2.6%

2.6%

—

28.3%

1.05

1.32

1.15

1.03

1.02

1.05

1.15

1.07

1.21

1.78

9.11

6.23

9.33

1.20

1.37

2.27

4.44

0.91

1.42

5.67

7.28

5.82

—

1.75

54.5%

66.1%

67.4%

66.2%

80.3%

72.6%

79.6%

77.3%

58.6%

57.1%

11.2%

23.9%

8.5%

5.8%

15.1%

27.3%

20.3%

5.6%

6.3%

7.5%

7.7%

7.5%

—

32.5%

43.3%

52.7%

50.5%

46.9%

67.7%

58.4%

62.7%

55.0%

45.3%

34.4%

7.5%

11.9%

6.1%

3.8%

10.4%

15.0%

15.1%

2.7%

3.8%

6.7%

4.9%

4.2%

14.2%

14.7%

1.26

1.25

1.33

1.41

1.18

1.24

1.27

1.41

1.29

1.66

1.48

2.01

1.39

1.50

1.46

1.81

1.34

2.06

1.66

1.12

1.56

1.77

—

2.21

64.5%

56.8%

65.9%

69.0%

84.1%

73.5%

77.3%

65.2%

56.2%

40.8%

1.7%

5.5%

2.0%

5.4%

13.1%

13.6%

6.6%

8.1%

6.5%

2.1%

2.4%

3.4%

—

20.4%

0.84

1.16

1.02

0.96

0.95

0.99

1.03

1.19

1.04

1.40

6.71

4.33

4.19

1.07

1.15

2.01

3.09

0.70

0.97

3.50

3.23

2.24

—

1.59
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have higher levels of educational attainment than their 
unemployed counterparts. While this also occurs nation-
ally, the Greater Boston labor market stands out in some 
significant ways when compared with the U.S. in the role 
of educational attainment in job matching. (t3 -sidebar 1) 
	T he college markup and differences in educational 
attainment between the employed and unemployed 
within occupational categories both stand out in Greater 
Boston relative to the U.S. First, while workers in the 
U.S. also have educational attainment levels beyond what 
is required for their occupations, the factor is much higher 
in Greater Boston (1.59 to 1.75, respectively). This occurs 
even considering that the occupational structure in the 
Metropolitan Boston labor market is more heavily skewed 
towards the high end of the educational continuum. Sec-
ond, the college attainment ratio between employed and 
unemployed workers nationally is higher than in Greater 
Boston (2.21 to 1.83). This indicates that, much like in 
Greater Boston, national employers are opting to hire 

The UMass Donahue Institute and the Boston Rede-
velopment Authority’s Research Division used simi-
lar LMAT data and methods as in this current article to 
examine college student retention in Greater Boston. 
As is well-known, Greater Boston is home to a high 
concentration of college students, yet a common 
concern is that the region has trouble retaining these 
students after they graduate. Since the availability 
of job opportunities is the most important factor in 
retaining graduates,*  part of our research considered 
how many newly minted college graduates could 
reasonably be absorbed based on the region’s labor 
market conditions. 

This research estimated that in 2011 over 153,000 
college degrees were awarded at schools in Greater 
Boston. Applying the LMAT model, we estimated that 
between 2011 and 2012, there were approximately 
71,000 job openings in the region. Nearly 33,000 
of these jobs were attributable to job growth, with 
another 38,000 estimated replacement openings 
attributable to people permanently leaving their 
positions (for context, there were close to 1.7 mil-
lion jobs in Greater Boston in 2012). So, on sheer 
number of job openings alone, it is unlikely that 

Greater Boston will retain more than half of its college 
graduates in a given year. The number of potential 
openings gets smaller, however, if you further limit 
the number of openings to college level positions. 
First, we accounted for the college markup in the 
Greater Boston labor market, or the increased num-
ber of college-level workers in each occupational 
title that naturally occurs in the region due to the 
well-educated labor force. Next, we eliminated from 
the list jobs that decidedly do not entail college level 
work. For example, some percentage of taxi drivers 
have a college degree. No recent college graduate, 
though, would consider that the kind of opportunity 
they were looking for after graduation. We estimated 
that between 20,000 and 27,000 of the openings in 
Greater Boston are college-level opportunities in this 
labor market. These data highlight that, while it may 
be possible for Greater Boston to retain more of its 
college graduates, economic and labor market factors 
limit just how many students the region can reason-
ably expect to retain without significant economic 
growth, particularly in high-skill industries and occu-
pations. An expanded report was recently published 
by the BRA Research Division.   

workers with educational attainments that exceed job 
requirements. The difference in educational attainment 
between the employed and unemployed is actually more 
pronounced nationally than in Greater Boston. This is 
driven mainly by the fact that the unemployed population 
nationally has such low levels of educational attainment 
when compared with the employed population. Some of 
this, of course, could be related to somewhat loose labor 
market conditions. Employers can afford to be more 
selective when there is deficient demand for labor in the 
economy. That said, in terms of educational attainment 
and requirements, it is much easier to make the case at 
the national level that unemployed workers lack necessary 
skills to fill jobs than is the case in Greater Boston. 
	T hese data suggest that unemployed workers in 
Greater Boston generally have the educational skill and 
previous experience to fill job vacancies. Compared with 
employed workers, the unemployed do lack more advanced 
educational credentials. So, while there may be skills mis-

*Alicia Sasser Modestino, Retaining Recent College Graduates in New England: An Update on Current Trends, Policy Brief 
13-2, New England Public Policy Center at the Federal Reserve Bank of Boston, May 2013.

Applying LMAT to Understand the Labor Market for College Graduates
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match and atrophying issues holding back unemployed 
workers, this population also appears to be suffering  
from credential mismatch issues as well. Workers com-
pete with one another in terms of their relative ranking in 
the labor queue. Employers in Metropolitan Boston are 
able to effectively increase the educational requirements 
for occupations because of the region’s highly educated 
labor force. This leads to a credentials mismatch between 
currently unemployed workers and available positions in 
Greater Boston. While unemployed workers in Greater 
Boston may have appropriate levels of educational attain-
ment for current vacancies, in many cases their attain-
ment levels do not compare well with the academic cre-
dentials of workers currently in these positions. In other 
words, unemployed workers could fill current vacancies, 
but are not selected due to the educational standards set 
by current employees. 

Public Policy Implications for Low 
and Moderately Educated Workers 
Employers in Greater Boston appear to use college educa-
tion as a signal that a worker generally has desirable char-
acteristics. Essentially, college education becomes a defen-
sive good. You do not necessarily need advanced education 
to do a particular job, but you need it to get to the front 
of the job queue. Viewed in another way, in Greater Bos-
ton the excess supply of college-educated workers rela-
tive to the number of jobs that require advanced training 
leads to high-skilled workers filtering down into positions 
below their education level. The end result is more limited 
job prospects for low- and moderately educated workers 
in the region.
	T his process of job matching in Greater Boston  
poses some difficult challenges for public policy-makers 
and job training professionals, particularly with so-called 
middle-skill jobs.8 Current research raises the question of 
how increased credential requirements in Greater Boston 
impacts slotting modestly skilled workers into middle-skill 
jobs. With many calling on the community college system 
to help unemployed workers fill middle-skill job opportu-
nities, the findings in this article raise some doubt about 
whether or not community colleges can help modestly 
skilled workers compete for middle-skill opportunities 
against individuals with more advanced education. These 
data suggest the importance of strategizing job training and 
postsecondary education opportunities for modestly skilled 
workers towards job opportunities that are truly attainable 
for middle-skill workers in the regional labor market. 
	I n particular, public policy makers and job training 
professionals should examine how best to forge relation-
ships between employers and training programs to slot 
middle-skill workers into middle-skill positions. This 
could include developing customized training programs 

based on employer demand. In addition, programs should 
focus training around middle-skill job opportunities that 
require unique and specific skills that may be difficult for 
an individual with a four-year college degree to readily fill 
over a candidate with focused training and an associate’s 
degree or a postsecondary certificate. This may include 
training around potential openings in semiskilled occu-
pations. Many of these positions require familiarity with 
particular types of processes and machinery that would be 
difficult for a generic college graduate to fill. In addition, 
a number of such opportunities are becoming available as 
baby boomers approach retirement age. 
	 While a community college education or job-training 
certificate can help an individual acquire needed skills or 
get on a path to a four-year degree, they do not directly 
address the internal educational requirement markup in 
the region. This issue is not being acknowledged in most 
of the research focused on the regional economy, par-
ticularly as public policy makers underscore the potential 
opportunities in so-called middle-skill jobs. Public policy 
makers and job training experts need to take a closer look 
at the unique characteristics of our regional labor market 
and its skill and credential requirements to better under-
stand what unemployed and underemployed workers need 
to do to advance in the labor queue. It is clear that the 
hiring requirements for occupations are not static across 
all regions in the U.S. and perhaps even within the states 
themselves. A thoughtful analysis of hiring requirements 
as well as strategic efforts in developing job-training pro-
grams are needed to provide middle- and low-skill adults 
in Greater Boston with the best opportunities to succeed 
in a highly competitive labor market. 

Mark Melnik is Senior Research Manager with the Economic 
and Public Policy Research group at the UMass Donahue Insti-
tute. He holds a Ph.D. in sociology from Northeastern Univer-
sity and formerly worked as Deputy Director for Research at the 
Boston Redevelopment Authority.

The author would like to acknowledge Will Provost for his help in 
updating data in this article and Daniel Hodge and Rebecca  
Loveland for their thoughtful feedback on earlier drafts. The author 
would also like to acknowledge Kristen Jefferies for her data assistance 
on previous versions of this work.   

Endnotes

1.) Greater Boston and Metro Boston are interchangeable in this article.  

2.) Narayana Kocherlakota. 2010. “Inside the Federal Open Market 
Committee.” Edited by Federal Reserve Bank of Minneapolis.

3.) This article is an update of a section from my dissertation, “Assess-
ing the Role of Industrial and Demographic Change in Regional 

Educational Requirement Markup and Credential  Mismatches in  the Greater Boston Labor Market
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Economic Health — A Case Study of Greater Boston.” Completed 
in 2012, the dissertation drew conclusions in part on job matching 
in the Greater Boston labor market using 2009 data. Using similar 
methods, this article updates the analysis using 2012 data. The trends 
observed in this update are generally the same as observed using 
2009 data. According to the 2012 American Community Survey, 
unemployment in Greater Boston stood at 7.6% with nearly 126,000 
unemployed workers. The Massachusetts Department of Workforce 
Development reported just under 40,000 job vacancies in the region 
for the second quarter of 2012.    

4.) For a recent conversation regarding the relationship between 
educational attainment and employment, see the MassBenchmarks 
article by Alan Clayton-Matthews entitled “Endnotes: Benchmark-
ing the Massachusetts Unemployment Rate,” http://www.mass-
benchmarks.org/publications/issues/vol16i1/6.pdf.

5.) The occupational groupings used here are a consolidation of 
the 23 groupings used in the Standard Occupational Classification 
(SOC) system. The occupations grouped together are all similar in 
terms of educational requirements and training time.

6.) The groupings used here are the more common 23-category 
SOC system, used here to see if there were more specific trends 
within occupational groupings.   

7.) There are other explanations as to why job vacancies and unem-
ployment can occur at the same time that could operate in concert 
with a college markup. Frictional unemployment can be understood 
as the joblessness that results from people searching for employment 
or being between jobs. Vacancies can also exist with high unemploy-
ment because of the lack of perfect information in the labor market. 
Employers may not know how to reach available workers and avail-
able workers may not know of possible job opportunities in the labor 
market. In addition, it is possible that employers are offering jobs 
below the reservation wage of workers, in which case workers would 
either need to accept a lower salary or employers would need to raise 
their hiring salary to fill available positions. 
	L astly, these vacancies may not be positions that employers 
need to fill immediately. The number of vacancies relative to the 
number of unemployed workers, however, suggests something more 
than just frictional and information issues. The length of the eco-
nomic downturn makes it hard to imagine a large number of workers 
opting to not take open positions in their respective fields because of 
low wages. Together, these factors suggest that employers are unwill-
ing to move from their hiring requirements. Of course, if desper-
ate enough to fill a position, an employer would either raise wages, 
reduce hiring requirements, or both. In reality, frictional unemploy-
ment, lack of perfect information, wages, and worker/job matching 
issues all play a role in the significant number of coexisting job vacan-
cies and unemployment.

8.) Middle-skills jobs are often described as positions requiring more 
than a high school diploma, but less than a four-year college degree. 
Such requirements might entail an associate’s degree, some college, 
or a postsecondary certificate.
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Does a Skills Gap Exist in  
U.S. Manufacturing?

An d r e w We av e r

National survey data and case studies suggest that the frequent claims of a major  

manufacturing skills gap are often overstated. policy recommendations should place 

greater emphasis on fostering communication and coordination among networks of  

employers, trade associations, workforce training agencies, community colleges,  

local government officials, and other key participants.

One of the persistent themes in the business press is the 
presence of a skills gap in America. Although these claims 
appear compelling on the surface, closer analysis of a par-
ticular industry sector — manufacturing — reveals a more 
complex picture. Recent survey data, along with strategic 
case studies, indicate that manufacturing skills gaps are 
at most a limited phenomenon. Ultimately, the skills gap 

formulation is misleading. Skills are critical for America’s 
economic success, but policymakers would do better to 
think about the quality of labor market institutions and 
intermediaries — the connective tissue linking supply and 
demand — rather than decrying an inadequate workforce. 
	I n any given week, you can read confident assertions 
that American workers do not have the skills to compete 

D o e s  a  s k i l l s  g a p  e x i st   i n  u . s .  m a n u f a c t u r i n g ?
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in the global economy. On an intuitive level, these claims 
seem to make a lot of sense. Global competition has inten-
sified over the past two decades, and American competive-
ness depends on increasing skill levels and productivity. At 
the same time, the growth in technology has seemingly 
made the workplace more complex.	  
	 Many economists argue that technological growth 
increases the demand for highly skilled workers.1 The high 
payoff to a college education would appear to confirm 
the value the market places on higher skill levels, while at 
the same time U.S. postsecondary educational attainment 
since 2000 has grown more slowly than in other advanced 
industrial countries.2

	D espite this seemingly plausible narrative, when we 
look at more fine-grained industry data, a puzzle emerges. 
Manufacturing is a good case for investigation as it is sub-
ject to global pressures, sensitive to technology shocks, 
and the subject of many economic development efforts. 
Consistent with conventional wisdom, commentators and 
industry trade groups frequently assert that hundreds of 
thousands of manufacturing jobs are going unfilled despite 
high levels of unemployment and thousands of laid off 
production workers.3 In a 2011 manufacturing trade asso-
ciation survey, 83% of respondents said that they experi-
enced a moderate-to-severe shortage of skilled production 
workers.4 A 2014 report sponsored by the same association 
asserted that 79% of manufacturers have a general short-
age of skilled human resources.5 And yet the economic 
data we have do not quite match up with these claims. A 
skills gap is a situation where the demand for a particular 
skill exceeds the supply for an extended period of time. 
Anytime that demand outstrips supply in a market econ-
omy, we would expect to see the price of the scarce good 
rise. In this case, this means that wages for a class of skilled 
manufacturing workers — say workers with a community 
college degree — should be increasing compared with 
wages for less skilled workers. We can test this proposition  

by examining the wages of young workers entering the 
manufacturing labor market. As we can see from Figure 1, 
the wage premium earned by individuals aged 25-34 with 
an associate’s degree from a community college relative 
to individuals with only a high-school degree shows no 
upward trend since 2000 — if anything, the premium has 
been declining. This result holds for both the manufactur-
ing sector and for all other industries. (f1)
	S o how can we make sense of this puzzle? We start by 
reviewing where the current claims of the skill mismatch 
come from. We then examine what happens when more 
detailed data enter the picture. 

What is the Existing Evidence?
The evidence regarding skill mismatch comes from 
two sources: academic studies and anecdotal reports of 
employer complaints in the media. On the academic side, 
researchers employ a couple of strategies to estimate the 
mismatch. One method is to compare the relationship 
between the unemployment rate and the job openings 
(vacancy) rate. This is referred to as the Beveridge curve. 
If the number of vacancies for a given unemployment rate 
rises above historical norms, then it could be that employ-
ers are increasing their job openings but are unable to 
fill them due to inadequate worker skills. The data show 
that the vacancy/unemployment rate ratio did indeed rise 
in the wake of the Great Recession.6 A second method 
is to estimate the supply of and demand for skills, and 
then subtract one from the other. This method has also 
revealed an undersupply of skills.7 
	 We should take the results of these valuable tech-
niques seriously. However, there are a few reasons to 
dig deeper. First, any number of mechanisms could be 
responsible for the shift in the Beveridge curve, including 
geographic and industry dynamics that are not the result 
of inadequate worker skills. In addition, these vacancy/
unemployment measures are highly cyclical, casting some 
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Figure 1. Community College Wage Premium by Industry Sector, Workers Aged 25 – 34

Source: Census Bureau’s Current Population Survey (CPS) merged outgoing rotation groups (MORG) data as compiled by the National Bureau of Economic Research (NBER)
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doubt on whether they are really measuring structural 
skill mismatch problems.8 The supply-demand method 
would seem to do a better job of zeroing in on skills, but 
unfortunately, due to data limitations, it does not directly 
measure skills. Rather, it uses educational attainment as a 
proxy for skill. If more college-educated workers take jobs 
as baristas, this method will consider it a sign that the skill 
demands for coffee shop workers have risen. Furthermore, 
since most employers fill jobs by choosing between two 
different workers with similar educational backgrounds 
(say, two different college-educated workers), this method 
misses much of the relevant skill variation in the economy. 
	A lthough the media reports of employer complaints 
about skills gaps do not have statistical methods behind 
them, we should still take them seriously. Such com-
plaints are pervasive and deserve an explanation.9 In my 
own fieldwork I have frequently come across employ-
ers who have made sincere comments about difficulties 
in recruiting workers. As with many puzzles that appear 
in aggregate economic data, the key to making progress 
is often to gather detailed data close to the source. We 
cannot understand the dynamics of specific industries and 
occupations by simply imposing aggregate data patterns 
and interpretive frameworks on them. Rather, we need to 
build our knowledge from the ground up. To shed light 
on the issue, Paul Osterman and I conducted a national 
survey of manufacturers that directly measures employer 
skill demands and hiring outcomes. This survey is the first 
of its kind to employ a nationally representative random 
sample and to ask detailed questions about employer skill 
demands. In addition to gathering survey data, we con-
ducted extensive fieldwork with manufacturers in North 
Carolina, New York State, Ohio, and Massachusetts. 
	 Based on both the quantitative and qualitative evi-
dence, we think that the debate’s current skills-gap fram-
ing is misleading. Skills are critical, but there is a better 
way to think about the challenges that they pose. Skill 
demands are frequently more modest than skills gap pro-
ponents assume. At the same time, real challenges stem 
from the disaggregated nature of America’s skill produc-
tion system. A focus on communication, coordination, 
and the quality of labor market intermediaries is a more 
productive approach to raising skill levels than decrying 
the inadequacy of the supply side of the labor market. 

Survey Methodology and Results
As part of the Massachusetts Institute of Technology’s 
Production in the Innovation Economy (PIE) project, we 
developed and administered an original survey instrument 
to a random sample of 2,700 nationally representative 
manufacturing establishments with at least 10 employees 
in late 2012 and early 2013.10 Excluding the ineligible 
establishments, incorrect addresses, and unusable surveys,  

the response rate was 35.7 percent, yielding 903 com-
pleted surveys. The survey respondents were typically 
plant managers, and the survey questions referred to a 
plant’s core workers, defined as the workers most central 
to the production process. 
	 We had several goals. First, we wanted to measure 
what skills employers actually demand, particularly higher-
level skills. Second, we wanted to measure hiring dif-
ficulties that might imply skills gaps. Finally, we wanted 
to explore what employer characteristics, including skill 
demands, are predictive of these hiring difficulties. 
	 For the first goal, we did not want to rely on opin-
ion questions. Instead of asking whether a given skill was 
important or relying on an abstract rating scale, we asked 
respondents whether core production jobs required a 
range of detailed skills. For example, with regard to math 
we asked questions such as: Does this job required addi-
tion and subtraction? For reading, we asked whether the 
job required reading basic manuals. We asked about both 
basic levels of skills and higher-level skills that we refer 
to as extended skills. Here we asked respondents whether 
core jobs involved math skills such as geometry and calcu-
lus. For extended reading, we asked about requirements 
to read complex technical manuals or documents longer 
than five pages. We asked a battery of more than thirty 
skill-related questions. We also included questions about 
various soft skills and critical thinking/problem-solving 
skills that are often thought to be critical for modern 
high-performance manufacturing systems. 
	I n other work we have shown that demand for basic 
skills is widespread.11 Roughly three quarters of manu-
facturing establishments require basic reading and math 
(addition up through fractions). Over 80% require the 
ability to cooperate with other employees, and a little 
under two thirds require the ability to work in teams. For 
this article, we concentrate on how pervasive the demands 
for higher-level skills are, as these are the types of skill 
demands that are thought to drive skills gaps. Table 1  
contains the results for extended skills. (t1)
	G iven the conventional wisdom that America’s skill 
problems relate mainly to science, technology, engineer-
ing, and math (STEM) skills, the fact that extended read-
ing is the only higher-level skill demanded by more than 
half of manufacturing establishments is notable. Never-
theless, the other extended skill demands are modest. 
Only 38% of plants require a higher-level math skill such 
as algebra or statistics, and only 42% require a higher-level 
computer skill. The archetypal story about skills gaps in 
manufacturing is one in which a manual machine operator 
cannot adapt to requirements for programming computer 
numerically controlled (CNC) machine tools.12 It is thus 
somewhat surprising that less than one in five American 
manufacturing establishments require core production 
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workers with the ability to write computer programs. We 
also see that extended skill demands tail off as we measure 
cumulative demands. While over 70 percent of establish-
ments demand one extended skill, less than half demand 
two such skills, and less than a third demand three 
extended skills. 
	 Based on these results, it would appear that Ameri-
can manufacturing skill demands are generally targeted 
at levels attainable by a well-trained high-school student 
and certainly by a community college graduate. This is 
not to say, however, that employers do not have trouble 
accessing these skills. To test whether manufacturers face 
persistent recruitment problems, we examine data on 
hiring outcomes. 
	T o measure hiring difficulty, we asked employers 
about the number of vacancies that had persisted for three 
months or more. Some level of vacancies is necessary for a 
well-functioning labor market. However, vacancies that lin-
ger over an extended period are a potential sign of a wedge 
between supply and demand in the labor market. (f2) 
	T he first column of Figure 2 shows that a little less 
than a quarter of manufacturing establishments have at 
least one long-term vacancy. This figure contrasts sharply 
with trade association survey results that do not come 
from random samples. The second column shows that 
about 16% of establishments have long-term vacancies 
that amount to more than five percent of the establish-
ment’s total core workforce. This implies a more severe 
recruitment problem. Figure 2 also presents an addi-
tional measure of the severity of hiring difficulties. We 
asked respondents whether they had ever had to reduce 
production to manage the problem of vacancies. Twelve 

percent of the plants at some point had to take this 
step. If we combine these last two measures, just under 
a quarter of plants either have high levels of long-term 
vacancies or have had to reduce production. Although 
this statistic is not a measure of the current skill mis-
match, it shows that even if we incorporate an alternative 
measure of past distress, the problem remains bounded. 
In other analyses, we have examined different measures 
of workforce difficulties, such as high involuntary turn-
over. It turns out that plants that demand advanced skills 
actually have lower rates of involuntary turnover. Over-
all, these data imply that skills gaps are limited to 16-25% 
of manufacturing establishments. 
	T his result does not mean that skills are unimportant. 
For one thing, we should not ignore the challenges faced 
by one out of every four or six manufacturing employers.  

Table 1. Extended Skill Demands for Core Production Jobs

Source: PIE Manufacturing Survey
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Figure 2. The Incidence of Hiring Difficulties

Source: PIE Manufacturing Survey
Note: Long-term vacancies are defined as vacancies lasting three months or more.

Extended reading (ability to read complex technical documents, any document longer than 5 pages, 
   or articles in trade journals/publications)

Extended writing (ability to write documents that are one page or longer)

Extended math (ability to perform one or more of the skills below)

            Algebra, geometry or trigonometry

            Probability or statistics

            Calculus or other advanced mathematics

Extended computer (ability to perform any of the skills below)

            Use CAD/CAM

            Use other engineering or manufacturing software

            Ability to write computer programs (such as program a CNC machine for a new piece, etc.)

Any extended skill

Two or more extended skills

Three or more extended skills

Industry Super-Sectors Percentage of Surveyed 
Manufacturing Firms

52.6%

22.1%

38.0%

31.7%

14.0%

7.3%

41.9%

28.4%

29.2%

18.6%

72.9%

45.0%

27.0%



MassBenchmarks 2014 • volume sixteen issue two 25

More to the point, the importance of skills does not depend 
on the existence of skills gaps. Just as we should be con-
cerned about the minority of employers who may have 
recruiting difficulties, we should also be concerned that 
more manufacturers are not demanding the types of 
higher-level skills that can both enhance American com-
petitiveness and support higher wages for workers. The 
key point is that supply and demand are part of a system. 
Any effort to raise the level of skills deployed in industry 
should focus on both sides of the equation: skills are not 
produced by unilateral investments in education made on 
blind faith. Rather, they are the product of a skill produc-
tion system that involves students, workers, educational 
institutions, labor market intermediaries, and employers. 
One of the flaws of the skills gap formulation is that it 
focuses attention exclusively on problems with workers 
and the supply side of the market, while ignoring the nec-
essary interplay between supply and demand. These data 
make clear that the market is not necessarily sending a sig-
nal that, say, computer programming skills should become 
a standard part of every worker’s tool kit. 
	 We believe there is a better way to think about the 
challenges of producing the type of skilled workforce 
that can both enhance competitiveness and earn higher 
wages. Economic globalization and technology shocks 
pose real challenges. However, they are not the result 
of workers and schools that mysteriously just don’t get 
the clear signals that employers are sending. Rather, they 
relate to the challenges of what we call the new American 
skill production system. 

The New American Skill Production System
For much of the post-World War II era, American manufac-
turing was defined by large firms and large factories. Iconic 
plants like the Bethlehem Steel Sparrows Point plant in 
Maryland employed thousands of workers. Although dein-
dustrialization and the decline of traditional manufactur-
ing in America have been exhaustively documented, one 
aspect of this economic change has often been overlooked. 
It is not just that manufacturing plants went out of busi-
ness and manufacturing declined as a percentage of total 
employment. In addition, the American system of pro-
ducing industrial skills changed. Once upon a time, large 
U.S. plants had significant economies of scale in training 
their workers. Large manufacturers like Timken in north-
east Ohio offered apprenticeships. When these employ-
ers relied on the local school system to access skills, be it 
local high schools or community colleges, the conversa-
tion between the company and the educational system was 
straightforward. Local officials knew the large employers, 
where the jobs were, and they were primed to respond. 
	T his dynamic has changed radically in recent years. 
The average size of a manufacturing plant has declined 

by over 40 percent in recent decades. In the 1970s, the 
average manufacturing worker had over 1,500 coworkers. 
By 2006, this figure had fallen to 760.13 Large-scale plants 
all but disappeared. In 2007 there were only 47 manufac-
turing plants in all of America that employed more than 
5,000 workers, half as many as a decade earlier.14 These 
changes have had a significant impact on the American 
skill production system. Where once larger plants inter-
nalized many of the challenges of training workers, there 
are now smaller, more disaggregated factories with fewer 
economies of scale in training. Companies such as Timken 
have eliminated their American apprenticeship programs 
as hiring has moved overseas and the volume at domestic 
plants has stabilized.15 At the same time, job tenure has 
fallen, reducing the amount of time that companies can 
recoup investments in their workers.16 External entities 
such as community colleges have become more important 
in the skill-training system as companies try to hire work-
ers who already have the requisite skills. As these educa-
tional institutions, trade associations, nonprofit training 
providers, and other labor market intermediaries become 
more important, the potential for communication and 
coordination failures multiplies. To illustrate this, we 
examine the optics industry in Rochester, NY.17 
	R ochester is home to one of the most sophisticated 
optics clusters in the world. From the late 19th century 
to the late 20th, firms such as Kodak, Bausch and Lomb, 
and Xerox dominated Rochester’s economy through the 
production of innovative optical products backed by cut-
ting-edge research and development. By the early 1980s, 
Kodak employed over 60,000 workers in Rochester. In 
the 1960s, Kodak began working closely with Mon-
roe Community College (MCC) to develop a two-year 
associates program to produce optics technicians for the 
company. The program provided training in physics and 
engineering related to optics, and it prepared workers to 
perform jobs such as the operation of sophisticated lens 
grinding and polishing equipment. The relationship was 
symbiotic. Kodak basically underwrote the program, fill-
ing the classes with Kodak apprentices. MCC did not have 
to struggle with curriculum content: Kodak clearly com-
municated its needs. In addition, the entire region bene-
fitted from the program’s spillovers. Highly trained work-
ers were available for other optics firms, and a number of 
MCC graduates went on to found other optical manu-
facturing companies. However, due to a combination of 
technology and competitive shocks, along with the results 
of various business decisions, Kodak began a precipitous 
decline. Today, the company employs a little over 5,000 
workers in Rochester. As Kodak declined, it pulled back its 
support for the MCC optics program. By the mid-2000s, 
the program had empty seats and lacked direction. MCC 
announced that it was thinking about terminating it. 
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	T he irony was that, despite Kodak’s woes, the 
optics cluster in Rochester was thriving. Over the past 
two decades, numerous small, innovative optics manu-
facturers have grown up to fill the void left by Kodak’s 
decline. These include firms that make products such as 
the lenses for 3-D movie projectors or optical polishing 
machine tools that can yield unique spherical surfaces. 
These small firms need skilled optical workers, but are 
generally too small to run dedicated internal training 
programs in core optical skills. No individual firm was 
large enough to organize the market for training and hir-
ing optical workers. The small firms were alarmed at the 
prospect of MCC shutting the program down, but they 
had trouble speaking with one voice about their needs 
and concerns. The disaggregation of the industry was 
generating communication failures. 
	T he outcome of this dilemma highlights the different 
types of players that are needed to make the new industrial 
skill production system work. Shortly before MCC pulled 
the plug on the optics program, a dynamic industry veteran 
took over the leadership of the Rochester Regional Pho-
tonics Cluster (RRPC), a trade association. This individual  
joined together with a forward-looking CEO from one of 
the small optics firms, mobilizing the other small firms. 
The initiative resulted in MCC creating an advisory board, 
which selected a new director for the MCC program, a 
physicist with industry experience. The RRPC began work-
ing with local high schools to help secure a pipeline of stu-
dents for the program. The RRPC helped convince Corn-
ing to donate $500,000 to the MCC program, and one 
of the other small manufacturers followed with $250,000. 
At about the same time, the forward-looking CEO helped 
create another industry intermediary, the Finger Lakes 
Advanced Manufacturing Enterprise (FLAME). This inter-
mediary also convened industry firms and communicated 
their needs. Today, the program is again successful, with 
healthy demand for its graduates. Ultimately, the Roches-
ter optical skill production system nearly broke down not 
because there was no demand, but because the industry’s 
disaggregated firms suffered from communication and 
coordination failures. The solution was the intervention of 
labor market intermediaries that could help coordinate the 
supply and demand sides of the market. 
	A s manufacturing becomes more synonymous with 
small plants that attempt to hire externally trained work-
ers, the potential for systemic breakdowns in skill produc-
tion increases. Simply exhorting workers to “get more 
education” is not effective here. The firms on the demand 
side, the educational institutions on the supply side, and 
the labor market intermediaries in between must all be in 
constant contact. Furthermore, the conversation runs two 
ways. As we have seen from our analysis, manufacturing 
skill demands are not necessarily high and worker capa-

bilities low. Rather, without constant communication and 
feedback, employers may fail to create production systems 
that utilize cutting-edge, high-productivity skills. The 
supply and demand sides of the market can get caught in 
a low-road equilibrium. 
	S o given the challenges posed by disaggregation, is 
there hope that localities and regions can systematically 
adapt? Or is the solution always dependent on a few idio-
syncratic leaders stepping forward? The good news is that 
some regions are demonstrating how to thrive with the 
new American skill production system. One promising 
example is the biomanufacturing cluster in Raleigh-Dur-
ham in North Carolina. 
	I f there is any industry that one would expect to suffer 
from skills gaps and hiring problems, it is biotechnology/
biomanufacturing. The skills required for core production 
workers — called process technicians — are highly spe-
cialized. Workers must follow exacting aseptic technique 
standards, in addition to having knowledge of biology and 
chemistry. The technology that the industry depends on is 
relatively new (in industrial terms) and changes frequently. 
And yet, in interviews with numerous biomanufacturing 
firms in the Raleigh-Durham/Research Triangle, almost 
all of them sing the praises of the region’s labor market 
and say that they are able to access the skills that they need. 
	 How is Raleigh-Durham able to accomplish this? 
The complete story is too long to tell here, but the short 
answer is that the region has institutions, labor market 
intermediaries, and norms of cooperation that make the 
disaggregated skill production system work.18 The North 
Carolina Biotechnology Center conducts research on 
industry needs, including personnel and training require-
ments. The center has spearheaded initiatives to develop 
skill and curriculum standards. Below the level of an asso-
ciate’s degree, the state has a widely recognized BioWork 
certificate with training delivered by multiple institutions. 
Community colleges like Wake Tech and Durham Tech 
have biotech training expertise, and a statewide BioNet-
work system supplies training capabilities to community 
colleges that lack these resources. North Carolina State 
University operates an applied biomanufacturing training 
center called BTEC, and North Carolina Central Univer-
sity operates industry-focused biomanufacturing and drug 
discovery programs. An industry trade association called 
NCBIO communicates industry needs. All of these players 
constantly communicate with one another and collaborate 
on workforce-related issues, thus creating a thick network 
that fills in the gaps in the skill production system. The 
result is a system that aligns worker skills and industry 
demands while raising the sophistication of production on 
the demand side of the market and skills on the supply side. 
One major biotech firm with operations in multiple states 
reports that it can hire a process technician in a couple  
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This spring, UMass Dartmouth and the UMass 
Donahue Institute conducted a comprehensive 
survey of 1,350 Bay State manufacturing firms for 
the Advanced Manufacturing Regional Partner-
ship Academy (AMRPA). The survey assessed the 
extent of the manufacturing workforce challenge 
in Massachusetts. In response to this survey 1 in 3 
manufacturers (33%) reported having a difficult time 
hiring needed production workers. 

These survey results reveal that this challenge is 
present in each of the six major sectors that make 
up the state’s larger advanced manufacturing indus-
try. The challenge appears particularly acute in the 
Fabricated Metals and Machinery sector, where 42% 
of firms surveyed reported difficulty in sourcing the 
workers that they need. When firms in this sector, 
which is largely composed of small- and medium-
sized machine shops, were asked whether the avail-
ability of a skilled workforce was a cause for concern 
for their firm when considering their future prospects 
in Massachusetts, 70% answered in the affirmative. 
This is striking, especially when one considers that 
Massachusetts has lost over 50,000 manufacturing 
jobs in the past decade and we have yet to see the 
kind of wage increases we would expect if there were 
a true labor shortage.

A closer look at these findings and the recent MIT 
research described in this article suggest that part 
of the explanation for this apparent disconnect 
involves the ways in which educational and train-
ing institutions engage with manufacturers in their 

of days in North Carolina while hiring an equivalent 
worker in a plant in another East Coast state takes weeks. 
	T hese case studies are meant to be suggestive rather 
than definitive. However, when combined with our sta-
tistical survey data, several clear messages emerge. Our 
national survey data show that skill mismatches are lim-
ited to a quarter or less of manufacturing establishments. 
At the same time, skills are critical to America’s economic 
future, and there are many reasons to be concerned about 
how workers are trained and skills are produced. Unfor-
tunately, the current formulation of a skills gap and the 
resulting debate shed little shed light on the challenges of 
the new disaggregated American skill production system. 

The skills gap misleadingly focuses attention on flaws on 
the supply side of the labor market, while ignoring the 
complex interplay of supply and demand and the poten-
tial for communication and coordination failures. 
	T hese results have clear policy implications. In prac-
tice, policymakers should focus on creating and support-
ing labor market intermediaries that institutionalize com-
munication and coordination between employers, trade 
associations, community colleges, technical and vocational 
training programs, local government officials, unions, and 
other key participants. The form of these intermediaries 
will vary by market. In some cases they may be private 
entities closely affiliated with industry trade associations, 

efforts to ensure that students develop the necessary 
skills and experience to excel on the modern shop 
floor.  Large majorities of the firms that responded 
to the survey reported that they have never worked 
with their local comprehensive high schools (73%), 
community colleges (69%), four-year universities 
(76%), and workforce investment boards (83%). Only 
10 percent reported that they work closely with a 
vocational high school.  

While it appears that the scale of this challenge is 
more modest than some have claimed, taken along 
with other research conducted by the AMRPA, 
findings clearly suggest that we can strengthen 
the connections between those employers with 
very real workforce needs and our vocational 
high schools, community colleges, and workforce 
development agencies.

Successful efforts in Western and Central Massachu-
setts clearly demonstrate that this challenge can be 
met if employers are effectively engaged, educational 
and training programs are grounded in an evidence-
based understanding of employer needs, and key pub-
lic institutions — armed with the necessary resources 
— successfully align their programs in the service of 
a common goal. Employers also need to be willing 
to invest the time and energy to engage with these 
institutions and to regularly and clearly communicate 
their workforce needs.  

For more information on this survey and the work of 
the AMRPA, see www.umassd.edu/amrpa.
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while in other cases they may be more public entities. 
However, it is critical that they participate in meaning-
ful decision making. The example of Rochester employ-
ers actively selecting the director of the optics program at 
MCC is instructive. Ultimately, the answer to industry’s 
skill challenges is not to sound alarm bells about a vague 
skills gap but to create the dense web of cooperating insti-
tutions that meet current demand and raise performance. 

Andrew Weaver is a Ph.D. candidate at the MIT Sloan 
School of Management. He is a former vice president of NCB 
Capital Impact.
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Meeting the Needs of  
Manufacturers in Massachusetts

Er i c Na k a j i m a

Ongoing efforts to promote advanced manufacturing in Massachusetts have emphasized 

improved collaboration between educational and workforce development institutions and 

the empowerment of employer-driven regional partnerships.

Massachusetts Governor Deval Patrick has described the 
state’s advanced manufacturing industry as experiencing “a 
quiet renaissance.”1 To a generation of families across the 
state that lived through the wrenching and dramatic decline 
of traditional manufacturing in the U.S., that statement 
may seem surprising. But it is true. Since the year 2000, 
the state’s manufacturing output has grown even as the 
state has lost 150,000 manufacturing jobs.  But since 2009, 
output has continued to grow and production employment 
has stabilized, reflecting the fact that increased productivity 
has not come at the expense of jobs in recent years.
	O nly a few years ago, manufacturing was viewed as 
a sunset industry in Massachusetts and across America.  
Today, over 7,000 Massachusetts manufacturers employ-
ing over 250,000 people2 and manufacturing contributes 
10.5 percent of GSP, ahead of health care and finance.3 
There is reason to believe that advanced manufacturing 

will continue to be a critical part of the state’s economy in 
the years to come.
	I n 2011, Governor Patrick launched the Massachu-
setts Advanced Manufacturing Collaborative to help the 
state’s manufacturers, educators and policymakers build a 
21st century manufacturing strategy attuned to the indus-
try’s current needs and competitive conditions. The pri-
mary focus of the Advanced Manufacturing Collaborative 
is rebuilding the fragmented educational and workforce 
development system for training workers and correct-
ing the misperception that the industry isn’t a source of  
satisfying careers. 
	A s Andrew Weaver demonstrates in his article in this 
edition of MassBenchmarks, the loudest voices in man-
ufacturing policy debates claim a major skills gap in the 
U.S. labor force that is confounded by close analysis of the 
data. Does that mean there is no problem? No. There are 
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two significant real challenges, both of which correspond 
nicely to Andrew Weaver’s analysis.  
	 First, historically, large manufacturing companies pro-
vided training and apprenticeships that served as a de facto 
regional system for preparing workers for a local labor 
market. Area technical colleges and vocational schools, as 
well as small manufacturers, followed the lead of the major 
employers. Across the U.S., that old training model is 
gone.  In its place, colleges, schools and workforce invest-
ment boards are often disconnected from each other and 
from the needs of small and medium-sized manufacturers.  
In the current system, manufacturers legitimately experi-
ence a workforce crisis because there is no reliable and 
transparent means of meeting their hiring needs.
	T he second challenge for small and medium-sized 
manufacturers is the increasing demand from major multi-
national companies for improvements in cost, quality, and 
product innovation throughout their supply chains. The 
surest path for small companies to address quality and cost 
is through improving the skills of their workforce. In Mas-
sachusetts, a major impediment to meeting the incumbent 
worker training needs of companies is the small average 
firm size (over 90 percent of manufacturers employ fewer 
than 100 workers).4 It is hard to organize training pro-
grams if demand presents itself in ones and twos and very 
small companies lack the time and resources to engage the 
local workforce system at all.
	T he Massachusetts Advanced Manufacturing Col-
laborative has listened to the state’s manufacturers and 
learned from excellent regional employer-workforce part-
nerships in the state that have implemented novel solu-
tions to rebuild the workforce training system and pro-
mote manufacturing careers. The Patrick Administration 
has worked with the legislature and a range of state agen-
cies to align resources and programs to streamline support 
for regional manufacturing partnerships that implement 
a best-practices approach to education and incumbent 
worker training.
	O ne model for the regional manufacturing partner-
ships is the Precision Manufacturing Regional Alliance 
Project (PMRAP) in Hampden County, Massachusetts. 
PMRAP was created in 2006 by the Western Massa-
chusetts Chapter of the National Tooling & Machining 
Association and the Hampden County Regional Employ-
ment Board. From the beginning, the regional partner-
ship received state support and advice from Mass Tech 
Collaborative, an innovation-based state economic devel-
opment agency, and from Commonwealth Corporation, 
the state’s workforce training agency. Both agencies had a 
ringside seat to follow PMRAP’s evolution.
	 PMRAP organizes the region’s educational and train-
ing system to effectively engage with local manufacturers to 
provide incumbent worker training and a pipeline of new 
workers. Employers validate the curriculum and equipment 
at the region’s schools, raise funds for new equipment, 

and provide regular feedback on their hiring needs. The 
region’s seven vocational schools and two community col-
leges with UMass Amherst share facilities, instructors and 
curricula. They also share data on enrollment, completions 
and hiring. PMRAP was recognized as a national model for 
workforce coordination by MIT’s Production in the Inno-
vation Economy (PIE) report in 2013.5

	I n Worcester County, a partnership of statewide and 
regional organizations launched a parallel effort to engage 
employers, articulate training and educational needs, and 
align vocational schools and colleges around those needs.  
Principally sponsored by the Massachusetts Manufactur-
ing Extension Partnership (MassMEP) with employers, 
the program — the Massachusetts Advancement Center 
Workforce Innovation Collaborative (MACWIC) — has 
developed industry-validated career pathways and curri-
cula. MACWIC started with a partnership of MassMEP 
with Quinsigamond Community College, Worcester 
Technical High School and Worcester Polytechnic Insti-
tute. It has since expanded to partner with other voca-
tional schools and community colleges in the region.
	T he Advanced Manufacturing Collaborative drew 
lessons from these regional manufacturing partnerships 
as well as independent research and analysis from state 
and national sources. In 2012, the Patrick Administration 
joined eight other states in a policy academy sponsored 
by the National Governors Association Center for Best 
Practices. The states studied with national manufacturing 
experts and officials from the National Institute of Stan-
dards and the Economic Development Administration. 
Locally, MIT launched its manufacturing initiative, PIE, 
and partnered with the Commonwealth to use the state 
as one of its research sites. And the Patrick Administration 
cosponsored research by Northeastern University Profes-
sor Barry Bluestone in 2007 and 2012 that provided a 
baseline for understanding industry trends.
	I n general, the body of research validated a few key 
findings. First, manufacturing in Massachusetts is very 
healthy, with growth in output and productivity, and for 
several years, steady employment.6 Second, while there is 
not a great labor shortage, regions struggle to meet the 
existing needs of employers.7 Third, with 20 percent of 
the manufacturing workforce reaching retirement age in 
the next ten years, a replacement worker challenge will 
significantly strain the existing system.8 
	A rmed with this analysis, the Patrick Administra-
tion has launched a comprehensive strategy to respond to 
manufacturing’s challenges. The Commonwealth’s Hous-
ing and Economic Development Secretary Greg Bialecki 
established key principles for state support for manufac-
turing education and workforce development. The first 
principle is that manufacturers, small and large, must be 
engaged in the design and implementation of training 
programs to ensure they meet their needs. The second 
principle is that education and training organizations must 
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collaborate to share facilities and resources and provide 
a seamless pathway for workers to develop careers. The 
third principle, which follows the first two, is that part-
nerships that include the workforce system and employers 
must be organized at the regional level. 
	T he emphasis on regional partnerships has two prac-
tical consequences for the Patrick Administration and the 
Advanced Manufacturing Collaborative. First, the state 
has to coordinate its policies and programs to effectively 
respond to regional needs that will increasingly cross 
bureaucratic silos. Governor Patrick addressed this con-
cern by appointing Marybeth Campbell to a new posi-
tion, Director of Education and Workforce Development,  
which jointly coordinates policy for the Secretaries of 
Education, Labor & Workforce Development, and 
Housing & Economic Development. Also, by design, 
the Advanced Manufacturing Collaborative includes the 
director of every state agency that touches manufacturing 
from a policy or funding perspective. The agencies meet 
regularly to share information, coordinate investments 
and develop new initiatives.
	T he second consequence is that the state’s manu-
facturing strategy is only as effective as its regional part-
ners. There are many great organizations in Massachu-
setts working with manufacturers but the development 
of regional partnerships has been ad hoc and uneven. 
To respond to this need, the Advanced Manufacturing 
Collaborative launched the Advanced Manufacturing 
Regional Partnership Academy (Academy) in 2013. Led 
by UMass Dartmouth Professor Michael Goodman and 
a team of experts across the UMass system, the Academy 
engaged the state’s seven regional manufacturing partner-
ships in a peer learning environment supported by best-
practice case studies, surveys and independent research. 
The Academy completed its first year in June 2014.
	I n 2014, the Patrick Administration, working with 
the Massachusetts State Legislature, greatly expanded the 
resources available to fully implement its advanced manu-
facturing strategy. Based on its experience with PMRAP 
and other regional partnerships, the Patrick Administra-
tion knows that regions need new capital equipment to 
modernize training centers, and funds to expand training 
for new and incumbent workers. Governor Patrick’s FY 
2015 Capital Spending Plan includes, for the first time, 
an allocation of $10 million to invest in manufacturing 
training equipment at vocational schools and community 
colleges. The funds will be focused on shared facilities uti-
lized by new or existing regional partnerships.  
	T he state’s economic development law, signed by 
Governor Patrick in August 2014, establishes a $12.3 
million workforce training fund, administered by Com-
monwealth Corporation, focused on expanding the 
pipeline of workers in high-demand sectors, including 
manufacturing. In addition, Commonwealth Corpora-
tion has adopted new rules for its $23 million Workforce 
Training Fund, to better enable small and medium-sized 

manufacturers to pool demand for incumbent worker 
training programs.
	T he state’s new resources complement an existing 
major effort to change perceptions of advanced manu-
facturing and promote manufacturing careers. In 2012, 
MassDevelopment launched AMP it up!, which supports 
regional career campaigns through grants and multi-
media promotional materials. AMP it up! supported 21 
local campaigns in 2012 and 2013.9 MassDevelopment 
also promotes manufacturing statewide, with support 
for events during National Manufacturing Day and the 
Advanced Manufacturing Collaborative’s statewide manu-
facturing summit, held in 2013 and 2014.
	A s Governor Patrick notes, manufacturing is expe-
riencing a quiet renaissance that follows a much louder 
and longer stretch of decline that challenged the nation’s 
identity as a foundry for things as well as ideas. Today, 
Massachusetts has embarked on an effort to remake how 
government — state and local — can effectively match the 
needs of today’s advanced manufacturing. That effort can 
only succeed with industry’s partnership and it can only 
flourish with the creativity and commitment of us all.

Eric Nakajima is Assistant Secretary for Innovation Policy in  
the Massachusetts Executive Office of Housing & Economic 
Development.  He serves as co-chair of the Massachusetts 
Advanced Manufacturing Collaborative.
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