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As the Commonwealth begins to emerge from the depths of the latest recession, it is
appropriate to reflect on where we have been, even as business leaders and policymakers
plan for the future. This issue of Massachusetts Benchmarks does just that.

It has long been recognized that the Massachusetts labor force is among the most well edu-
cated and highly skilled in the nation. In this issue, UMass Amherst Professor Ralph Whitehead
and Robert Lacey examine the earnings gaps across education lines and employment sectors.
The authors report that while the new economy requires advanced education and skills from
the majority of our workers, it is those who possess the educational qualifications and are
employed in one of the Commonwealth’s “knowledge sector industries” who command the

highest salaries.

In this issue’s regional article, UMass Dartmouth Professor Clyde Barrow
provides an update on the economic state of affairs in Southeastern Massa-
chusetts, where economic growth has historically lagged behind that of the
state as a whole. Professor Barrow highlights three distinct subregions that
face unique challenges as they strive to capitalize on their strengths and im-
prove upon their weaknesses. All three have a lot to offer businesses and resi-
dents—notably a lower cost of living and of doing business—but overall
progress has been slow, due to comparatively low educational attainment and
skill levels in the region’s workforce.

In recent years, many have argued that the Commonwealth’s high cost of
living, particularly the cost of housing in many areas, puts Massachusetts at a disadvantage in
the nationwide competition for skilled workers. As reported in Street Signs, the results of a
May UMass Poll, along with recent migration data, strongly suggest that a disturbing number
of Massachusetts residents would seriously consider leaving the Commonwealth in search of
better opportunities if the economy here doesn’t improve.

Finally, in Endnotes, the Benchmarks staff offers an update on layoff patterns across the state, as
viewed through various lenses.

We hope this issue provides you with new insights into the Massachusetts economy.

William M. Bulger
President
University of Massachusetts
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E X C E R P T S

F R O M     T H E     B O A R D

There is considerable uncertainty regarding what is ahead for both the national and
the state economies. Much of the imbalance that led us into a recession has now
been corrected. Inventories are low, so that any uptick in demand will result in
new production. Manufacturing, while not robust, is showing some signs of re-

covery. The labor market seems to have bottomed out, yet the economy is in a pause, awaiting
a trigger that will set off an expansion.

In Massachusetts, one such trigger would be a renewal of technology investment spending.
The story of the state’s recession is the precipitous decline of the “new economy,” particularly
those sectors related to information technology and telecommunications investment spending.
Until these sectors experience renewed expansion, our economy will exhibit, at best, mild
economic growth.

While the “new economy” has been at the forefront of the decline, some of the state’s more
traditional industries have bolstered the state’s economy. Education, social services, hospitals,
and especially construction have held their own—and even grown—during the downturn.
Residential construction has been especially strong and has carried with it related activities such
as furniture and appliance sales.

There is a geographic dimension to the troubles in the state’s new economy. The eastern part
of the state, rich in high-technology firms and employment, has suffered more during the
downturn than central and western regions.

Though the state’s economy as a whole is currently treading water, there are clear signs that the
worst is over. While employment levels continue to fall very slowly, the unemployment rate
seems to have leveled off. A further sign that the state’s economy is stabilizing is that both
income and sales tax revenues have started to grow again, albeit modestly.

While the economy awaits a driving force that will fuel an expansion, there is some chance we
will experience a “double dip” recession. Consumer spending, though not growing as it did
during the late 1990s, has stayed firm. Nationally, consumer spending has sustained the economy
through what would have been a far more serious recession. A reversal of consumer sentiment,
perhaps brought about by a host of worrisome news stories related to accounting scandals and
international tensions, might drive the economy to further declines. While this is not consid-
ered a likely scenario, it is acknowledged as a possibility.

Rapid economic growth is not likely to return to Massachusetts over the next few months. The
editorial board expects continued sluggishness in the economy. We are hopeful that stronger
growth awaits us in the fourth quarter of this year or as the next year begins.

June 25, 2002
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A L A N  C L A Y T O N - M A T T H E W S

Massachusetts payroll employment declined
by another 12,300 in the first five months
of 2002. When excluding manufacturing
and business services (employment losses

in this sector are related to declines in technology produc-
tion), payrolls remained steady, with a small gain of 1,300.

The household measure of state resident employment
rose a modest 9,400 from January through May, and the
state’s unemployment rate is unchanged from November
of last year. In aggregate, the economy has been balanced

between the negative pull of a weak technology sector and
a state budget crisis on one hand, and the positive push of
strong residential real estate and steady consumer spending
on the other. As has been the story for months now, the
scale seems ready to tilt to the positive.

The Massachusetts Leading Economic Index is project-
ing a slow return to growth over the next six months, with
real gross state product expected to grow by an annualized
rate of 1.4 percent between May and November. This is
about half the rate that economists expect the national

While no longer contracting, the Massachusetts economy has not yet turned
the corner, either. Delays in the recovery of the technology sector, along with
state government fiscal problems, have offset modest expansion in health,

education, and residential real estate. But consumer confidence and spend-
ing, buoyed by low interest rates and rising home equity, have been making

up for weak business capital spending. Could slow growth be just ahead?

ILLUSTRATION: NAOMI SHEA

EconomicCurrents
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Economic Indices for
Massachusetts

Sources: The Conference Board; University of Massachusetts; Federal Reserve Bank of Boston
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Massachusetts Leading Economic Index

The Massachusetts Current Economic
Index for May was 127.8, down 0.1
percent from April (at annual rates),

and down 0.9 percent from May of last year.
The current index is normalized to 100 in
July 1987 and is calibrated to grow at the
same rate as the Massachusetts real gross state
product over the 1978–1997 period.

The Massachusetts Leading Economic
Index for May was 1.4 percent, and the three-
month average for March through May was
1.0 percent. The leading index is a forecast of
the growth in the current index over the next
six months, expressed at an annual rate. Thus,
it indicates that the economy is expected to
grow at an annualized rate of 1.4 percent over
the next six months (through November). Be-
cause of monthly fluctuations in the data on
which the index is based, the three-month av-
erage of 1.0 percent may be a more reliable
indicator of near-term growth.

The Massachusetts economy has been
essentially flat since November of last year.
While no longer contracting overall, the
economy has not yet turned the corner,
either. Delays in the expected recovery in the
technology sector, along with state govern-
ment fiscal problems, have offset modest
expansion in other sectors related to health,
education, and residential real estate.

Nevertheless, it appears that the state’s
economy is poised to begin growing, albeit
slowly. Outside of government, private pay-
roll employment edged up slightly in the last
three months. Withholding taxes and regular
sales taxes—both good indicators of the un-
derlying economy—have been growing in re-
cent months. Most importantly, although the
news from the broad IT sector is mixed, there
is more good news than bad, especially if one
focuses on production and sales measures
rather than on stock prices. The tech turn-
around, although delayed, is ever still just
around the corner.

Consumers, whose confidence and spend-
ing have been buoyed by low interest rates
and rising home equity, are still making up
for weak business capital spending.

Submitted June 24, 2002
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economy to grow.1  The turnaround in Massachusetts
is still dependent on a pickup in business spending on in-
formation technology equipment and services.

When Will Recovery in the Tech Sector Begin?
For almost a year now, analysts following the information
technology sector have been expecting a turnaround, but
nothing has materialized. Employment in the technology-
related manufacturing sectors is still declining, as is related
employment in the business services sector. In the three
months ending in May, the quarterly declines in employ-
ment in Massachusetts, at annualized rates, were 2.4 per-
cent in industrial machinery, 8.1 percent in electronic and
electrical equipment, 4.5 percent in instruments, and 7.5
percent in business services. The news from and about in-
dividual companies has been mixed, with more bad news—
related to downward revisions in revenues or profits—than
good. News continues to be especially bad in the telecom
sector, where the expected return to growth is still not even
“around the corner.”

Despite continued job losses, however, declines in pro-
duction and sales appear to be over and have been for sev-
eral months. U.S. industrial production of information pro-
cessing equipment, for example, has essentially been flat
since September of last year. The same can be said for ship-
ments of computers and electronics products nationwide.

Conditions seem ready for an expansion to begin in the
technology sector, and there is some evidence that it already
has. Nationally, business investment in information process-
ing equipment and software grew at an annual rate of 4.7
percent in the first quarter of this year, after four successive
quarters of decline. Inventories in the computers and elec-
tronics industry have fallen sharply for over a year. They have
now returned to levels of the pre-Y2K surge in production
and sales. If they continue to fall at this rate, in a month or
two they will reach 1997 levels, relative to sales. New orders
are now arriving at the same rate as shipments, so any growth
in orders will quickly be translated into either sharply declin-
ing inventories or increases in production.

The semiconductor industry, which supplies chips for
all kinds of information and communications equipment,
has begun to turn around. In the three months ending in
April, worldwide semiconductor sales were up 10.6 per-
cent over the prior three months at an annualized rate. For
American producers, sales were up at a 17.7 percent annual
rate. Semiconductor equipment shipments have also begun
to rise. In the three months ending in May, shipments were
up a modest 6.2 percent over the prior three months at an
annualized rate. Orders for semiconductor equipment rose
sharply during the first five months of the year and were up
almost 50 percent in May from a year earlier. Orders are
now running 30 percent higher than shipments, meaning
that output should continue to rise over the next several

months. This turnaround is significant, because it means
that producers of end products—computers, communica-
tions equipment, wireless communications, consumer elec-
tronics, etc.—are experiencing or anticipating expansions
in their own markets. The Semiconductor Industry Asso-
ciation is projecting a modest expansion of 3.1 percent in
semiconductor billings in 2002 and a full-fledged recovery
beginning next year, with sales growth of 23.2 percent in
2003 and 20.9 percent in 2004.

Even when the technology sector does turn around, it
will take a year of double-digit growth to return to 1998
production levels. U.S. shipments in May in the broad com-
puters and electronic products NAICS industry sector was
13 percent below the 1998 average level and 23 percent
below the average level in the peak year of 2000.

The Labor Market Appears to Be Stabilizing
While job losses in Massachusetts in the year ending in May
were concentrated in business services (-31,800) and manu-
facturing (-23,600), there were also significant declines in
transportation (-7,400, related to a drop-off in business
travel as well as the effects of 9/11), wholesale trade
(-5,800, related to the fall in sales of manufacturing), state
government (-3,400), nondepository financial institutions
(-2,800, primarily in stock, mutual funds, and money man-
agement), and retail trade (-2,100). Outside of manufac-
turing and business services, the number of payroll jobs in
May was the same as in the prior year. Losses in other sec-
tors were offset by job growth in health services (5,500,
primarily in hospitals), private educational services (4,200),
local public education (3,000), social services (2,900, con-
centrated in child care services), and construction (2,800).
The job count in other sectors has changed little.

These patterns reflect weaknesses related to the troubles
in technology production, tax revenues and the state bud-
get, and stock markets. Strengths are related to consumer
spending and residential real estate.

On net, conditions in the labor market appear to have
stabilized and may in fact be improving. In contrast to the
moderate job loss of 12,300 from January to May given by
the state payroll survey, the household survey indicates that
residential employment grew by 9,400 over the same pe-
riod of time and that the labor force grew by 11,300. Dif-
ferences of this magnitude in the two job counts are com-
mon, as both are surveys and are subject to error. Other
positive signs include the fall in the state’s unemployment
rate in May back to 4.4 percent.

Two indicators with a good track record of reliability,
largely because they are not surveys, are giving somewhat
different signals. On the positive side, the withholding tax
base—a good indicator of total wages paid by Massachu-
setts employers—was up for the third month in a row in
May. According to this measure, total wages paid in the
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three months ending in May were up 4.0 percent at annual
rates over the prior three months. This is the first signifi-
cant increase in the withholding tax base in over year, which
was down 6.3 percent from its peak in April 2001 and down
3.2 percent from a year ago.

On the negative side, initial unemployment claims were
still high in May, at 44,000 on a seasonally adjusted basis.
They have been above 40,000 since July 2001. This level is
not inconsistent with the beginning of a turnaround, but
neither is it inconsistent with a stalled recovery or even a
double-dip recession. It does indicate that many employers
in the technology sector are still shedding jobs.

Housing Wealth Is Buoying Consumers
The real estate sector, which is usually very weak during
recessions, has been a source of strength during this down-
turn, thanks in large part to the low interest and mortgage
rates that were fostered by aggressive monetary policy. Un-
like the residential market
of the last cycle, housing
prices have continued to
grow, countering stock
market losses and main-
taining household wealth.
Massachusetts house
prices rose 10.1 percent in
the year ending in the first
quarter of 2002, the third
highest rate of apprecia-
tion in the country, be-
hind Rhode Island and
the District of Colum-
bia.2  Weak stock markets
and low money market
rates contributed to the
demand for housing, as
households shifted assets from equities and money markets
to residential real estate.

The low rate of new residential construction through-
out the last expansion also restrained supply, allowing hous-
ing prices to rise even during the recession. Low mortgage
interest rates and rising house prices in turn led to a surge
in mortgage refinancing that peaked at an annual rate of
$77.5 billion in Massachusetts in the fourth quarter of 2001.
To put this number in perspective, the prior peak, in the
fourth quarter of 1998, was just over $40 billion. The un-
derlying usual rate of refinancing in recent years has been
about $10 billion annually. This refinance boom was na-
tional in scope. It was an important buttress to consumer
spending that offset the decline in capital expenditures by
businesses.

Consumer spending (excluding autos, food, and cloth-
ing) by Massachusetts households, as proxied by the sales

tax base, appears to be on an upward trend since Decem-
ber, a reversal of a downward slide that began in the sum-
mer of 2000. It is difficult to make definite conclusions about
short-run changes in consumer spending with these data
for several reasons: regular state sales tax receipts, on which
this proxy is based, are highly volatile from month to month;
most food and clothing are exempt; and business spending
accounts for perhaps 20 percent of such sales tax revenues.
Nevertheless, the sales tax is a good indicator of medium-
and long-term trends.

It appears that spending on taxable items in Massachu-
setts grew stronger than retail sales nationally during the
last half of the 1990s and was much weaker from mid-2000
to the end of 2001. Interestingly, the Massachusetts real
sales tax base has tracked New England consumer confi-
dence (monthly consumer confidence is not available for
the state) fairly well for several years. It followed the fall in
consumer confidence from May 2000 to November 2001

(the real sales tax base fell
from July 2000 to Decem
-ber 2001), and the subse-
quent rise in consumer con-
fidence since November. In
the first half of this year,
consumers in Massachu-
setts, as in the nation as a
whole, have made up for
weak business spending in
keeping the economy
growing (nationally), or
from contracting further
(Massachusetts).

Trends in automobile
purchases in Massachu-
setts, as measured by state
motor vehicle sales taxes,

reflect national patterns. Spending on automobiles in May
reached levels attained at the peak of the last expansion.
They have not, however, repeated the superlative peaks re-
corded in the fall and early winter in response to the gener-
ous incentives offered by automakers.

The Bust Is Still Decimating Tax Revenues
State tax revenues have been whipsawed by the boom and
bust in the technology bubble to an extent that is unprec-
edented in recent history. It is way out of proportion to the
swings in employment or production of the past few years.
The bulk of the revenue losses has been in three tax compo-
nents: personal income capital gains, personal income with-
holding taxes, and corporate excise tax revenues. Accord-
ing to DOR estimates for fiscal year 2002, which ended on
June 30, personal income capital gains are expected to be
down almost $640 million from the prior fiscal year, with-
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holding about $560 million, and corporate taxes about $350
million. Total taxes are expected to be down almost $2 bil-
lion from fiscal year 2001.3

Most of the losses in withholding tax revenues from
the prior fiscal year can be attributed to a fall in revenues
derived from lump-sum payments to workers, essentially
bonuses and realized stock options. In fiscal years 1996–
99, withholding tax revenues derived from bonuses and
other lump-sum payments amounted to $200 million to
$300 million per year. In FY 2000 and 2001, they jumped

to approximately $600 million and $700 million, respec-
tively. In the first three quarters of FY 2002, which should
account for essentially all of such revenues for the year, bo-
nus and stock option revenue declined to about $140 mil-
lion, a drop of over $550 million.4

These losses understate the magnitude of the budget
problem, of course, because they do not take into account
necessary increases on the expenditure side. Neither do they
account for trends in revenue growth over the past several
years, which tacitly get incorporated into the budgetary
process through expectations about future revenue growth.
The trend rate of growth from 1993 to the present in total
state tax revenues (unadjusted for changes in tax rates or
laws) was 6 percent per year. In calendar year 2000 and the
first half of 2001, revenue collections were coming in at an
annual rate of about $600 million above trend. In March
of 2001, revenues began falling. They fell below trend in
the second month of FY 2002 (August 2001), and have
continued to fall, almost without interruption. Fiscal year
2002 revenues through May were running below trend at
an annualized rate of $2.1 billion.

A Double-Dip Recession Is Possible, but Unlikely
There is enough bad news in the economy—accounting
scandals, weak stock markets, the falling dollar, declines in
foreign investment, and falling consumer confidence (at least
nationally)—to make economists worry that the national
economy could enter a recession again, even after two suc-
cessive quarters of growth in GDP. Certainly, this is also a
possibility for Massachusetts, whose economy has been on
the edge of expanding and contracting for several months.
However, the possibility remains small. The main question

is whether consumer spending will tide
the economy over until business spend-
ing picks up again. The answer appears
to be yes.

Low interest rates, rising house val-
ues, a stabilizing job market, low con-
sumer inflation, and rising labor earnings
should tide households over for several
more months of stagnant business spend-
ing, at which point the job market will
begin to improve significantly. There are
already signs that the turnaround in tech-
nology spending has begun, and even if
it has not yet gained momentum, each
month that passes increases the likelihood
that it will. The nature of these products
is that innovation quickly makes them ob-
solete, and lower-cost, more efficient
equipment and products become avail-
able. As firms compete by minimizing
costs, the benefit of replacing old equip-
ment increases rapidly over time.

When the turnaround in such business investment does
gain steam, the Massachusetts economy, which has been
weaker than the nation’s for more than a year, will be well
positioned to “catch up” and grow quickly. In fact, it is
likely that Massachusetts will emerge with an even stronger
economy than a decade ago. Not only is the state one of
the dominant locations for providing information technol-
ogy and services, it also has a growing medical science sec-
tor, including pharmaceuticals, biotechnology, and medi-
cal devices. Its large pool of highly skilled and educated
workers and its concentration of higher educational insti-
tutions make it an attractive location for businesses depen-
dent on research and development. These businesses not
only provide high-paying jobs, they are also the ones with
the best long-term growth prospects.

It may be that Massachusetts is even better situated to
draw such development than it has been in the past. Ac-
cording to the decennial census, this is the most highly edu-
cated state, behind the District of Columbia, in terms of
the proportion of its population with four-year college edu-
cations and graduate degrees. Furthermore, over each of
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the last two decades, the proportion of Massachusetts resi-
dents with college and graduate educations has increased
not only more rapidly than in the nation as a whole, but
also more rapidly than other leading states. Assuming that
the Commonwealth can retain its labor force (see Street
Signs, page 21), this education advantage is perhaps the
best single indicator of long-term economic health.

1 According to a recent Business Week poll of U.S. economy forecasters.

2 This is based on the Office of Federal Housing Enterprise Oversight’s
(OFHEO) house price indices for the United States, states, and metro-
politan areas. The index is based on repeat sales or refinancings on the
same single-family properties from data obtained from Fannie Mae and
Freddie Mac. These indices control for quality, unlike the National Asso-
ciation of Realtors’ indices, which are affected by changing quality of the
mix of homes sold. However, they are limited to homes whose mortgages
have been purchased or securitized by Fannie Mae or Freddie Mac, and
thus underrepresent the high end of the housing market.

3 The capital gains estimate is from the Department of Revenue’s Briefing
Book, FY2003 Consensus Revenue Estimate Hearing, March 6, 2002. The
other estimates are from DOR’s Monthly Report of Tax Collections through
May 31, 2002.

4 The methodology for these estimates is available from the author. For
purposes of inter-year comparisons, all estimates reflect a withholding tax
rate of 5.3 percent, the current tax rate.

ALAN CLAYTON-MATTHEWS is an assistant professor and the director of quanti-
tative methods in the Public Policy Program at the University of Massachusetts
Boston.
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Unemployment Rates

Regional Employment Central
Fitchburg-Leominster PMSA 64,694 1.4 5.7 4.2
Worcester, MA-CT PMSA (MA only) 243,741 2.5 4.6 3.4

Cape and Islands
Barnstable-Yarmouth MSA 76,746 5.1 3.0 3.0
Cape Cod, Vineyard, Nantucket SDA 122,089 4.1 3.2 3.3

Boston Metro
Boston, MA-NH PMSA (MA only) 774,447 2.4 3.9 2.8

Northeast
Lowell, MA-NH PMSA (MA only) 164,611 1.6 5.0 3.3
Lawrence, MA-NH PMSA (MA only) 123,894 0.6 6.7 4.4

Southeast
Brockton PMSA 127,593 2.1 4.4 3.7
New Bedford PMSA 76,286 2.7 5.4 5.6
Providence-Fall River-Warwick, 115,577 3.4 4.5 4.0
    RI-MA MSA (MA only)

Pioneer Valley
Greenfield LMA 31,746 2.1 2.8 2.8
Springfield MSA 277,814 3.0 4.0 3.5

Berkshire
North Adams LMA 12,363 2.2 3.7 3.7
Pittsfield MSA 37,602 3.4 4.1 3.7

Employment Unemployment
Rate

Change from
Year Earlier (%)5/02 5/02 5/01
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TheMeasure of Massachusetts

4.4

5.8

MA

U.S.

May ’01 Aug ’01 Nov ’01 Feb ’02 May ’02
0

1

2

3

4

5

6

State Labor Force
and Employment

State Income
and Prices

Labor Force (household-based) 5/02 3,369,000 2.7

Employment (establishment-based) 5/02 3,219,700 1.7
Manufacturing 403,300 -5.5
Services 1,216,400 -1.4

Monthly Initial Unemployment Claims 5/02 35,080 10.3

Income ’01 Q4
Personal Income ($M) 246,847 0.5
Real Personal Income ($M 1982–84) 139,252 -1.4

Boston Consumer Price Index 5/02 194.8 2.0

MA House Price Index ’02 Q1 180.3 10.2

MA New House Permits (monthly avg.) 5/01-4/02 1,392 0.0

Value
Change from

Year Earlier (%)Period



SUMMER 2002 MASSACHUSETTS BENCHMARKS. . . .  11 . . . .

Consumer Confidence
U.S. and Massachusetts

Business Confidence
in Massachusetts

The trends rather than the levels of these indices
should be compared, due to different base points.

Employers have generally positive views on current and
prospective business conditions when the index is above 50.

Sources: Associated Industries of Massachusetts; The Conference Board; Mass Insight/New England Economic Project; Fannie Mae and Freddie Mac; Massachusetts Division of Employment and Training;
U.S. Department of Commerce; U.S. Bureau of Economic Analysis; U.S. Bureau of Labor Statistics; University of Massachusetts

The University of Massachusetts
Economic Benchmarks

Current Economic Index 127.8 129.4

Leading Economic Index 1.4% 0.6%

May ’02 May ’01

QUARTERLY DATA MONTHLY DATA

The Massachusetts Current Economic Index for May was 127.8, down 0.1 percent from April (at annual rates) and down 0.9 percent
from May of last year.  The current index is normalized to 100 in July 1987 and calibrated to grow at the same rate as the real gross state
product over the 1978-1997 period.

The Massachusetts Leading Economic Index for May was 1.4 percent, and the three-month average for March through May was 1.0
percent.  The leading index is a forecast of the growth in the current index over the next six months, expressed at an annual rate. Thus, it
indicates that the economy is expected to grow at an annual rate of 1.4 percent over the next six months. Because of monthly fluctuations in
the data on which the index is based, the three-month average of 1.0 percent may be a more reliable indicator of near-term growth.

The Massachusetts economy has been essentially flat since November of last year. While no longer contracting overall, the economy has
not turned the corner yet.

MA

U.S.
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120
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51.3

40

45

50

55

60

Venture Capital Investment

Silicon Valley

New England

NY Metro

South East
DC Metro
LA Orange County
Texas
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0
Q1 ‘96 Q1 ‘97 Q1 ‘98 Q1 ‘99 Q1 ‘00 Q1 ‘01 Q1 ‘02

$ Billions

April 2000 to
March 2001

9
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1

0

$ Billions

April 2001 to
March 2002

Business, Consumer and Financial Services

Other

Retailing and Distribution

Networking & Telecoms

Computers, Electronic & Semiconductors

Software & IT Services

Medical Devices & Healthcare

Biotechnology

Source: PricewaterhouseCoopers/VentureEconomics/National Venture Capital Association MoneyTree(tm) Survey

When we last looked at Venture Capital Investment in the Summer of 2001 a downward trend in the total amount invested was
apparent. This trend has continued into 2002. Between April 2000–March 2001 and April 2001–March 2002, venture capital invest-
ment fell by 62 percent nationally and by 52.6 percent in Massachusetts.  Biotechnology has bucked this trend with an increase of 4.3
percent in Massachusetts and a decrease of only 7.2 percent nationwide.

Top Seven U.S. Regions
by Amount Invested

In Massachusetts
by Industry
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College and Knowledge:
A New View of the State’s Labor Force
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The difference between workers with college
educations and those without has long been

recognized as a key distinction in the labor force.
Analysis of recent census data suggests that there
is another important distinction, one between

workers in several of the knowledge-based sectors
of the economy and workers in other sectors.

Hence, the value of combining college and knowl-
edge: a college degree and a job in the knowledge
sector. Moreover, this sector distinction is especially
notable in Massachusetts, because no other state

has a larger share of its labor force in these knowl-
edge sectors, and nowhere else do these sectors

employ a larger percentage of the state’s
college-educated workers.

For years, the difference between work-
ers with four-year college degrees and
workers without has been widely rec-
ognized as a key division in the state’s
labor force. And with reason: since the
1970s, the earnings gap between these
two groups has grown substantially.

Recently, a second earnings gap has become apparent.
This one reflects a distinction between the people who work
in several of the economy’s knowledge-based sectors—
areas of the economy that put a high premium on specialized
knowledge—and the people who hold jobs in all other sec-
tors.1 The first group, not surprisingly, is on the high side of
this annual earnings gap; the second group is on its low side.

As recently as 1980, the dollar size of this gap was a
modest $2,300. By 2000, it had quadrupled to $9,400.2

The gap is even larger for college-educated workers. In
2000, a college-educated worker in the knowledge sectors
typically out-earned a college-educated worker in the other
sectors by $13,700.

Indeed, though the median earnings of all college-edu-
cated workers rose during the 1990s, the increase was actu-
ally concentrated in these knowledge sectors. The earnings
of college-educated workers in the other sectors fell—from
$41,400 in 1990 to $40,300 in 2000. Meanwhile, the earn-
ings of college-educated workers in the knowledge sectors
rose from $51,000 to $54,000.

A New View of the Labor Force
To recognize the sector gap is also to establish a revealing
new way to view the labor force. This view sorts workers
by a combination of education and employment sector.
Thus, they fall into four groups: college-educated work-
ers in the  knowledge sectors, college-educated workers
in other sectors, workers in knowledge sectors without
college educations, and workers in the other sectors with-
out college educations.

College-educated workers in the knowledge sectors. The
share of workers with both college degrees and jobs in
these sectors has grown—from 12 percent in 1980 to
19.35 percent in 2000. During the same period, earn-
ings for this group grew from $46,500 to $54,000. In
1980, college-educated workers were only 37 percent of
all workers in the knowledge sectors. By 2000, this num-
ber had grown to 53 percent. The percentage of women
in this group rose from 32 percent in 1980 to 44 per-
cent in 2000.

College-educated workers in other
sectors. During this 20-year period,
the share of workers with college de-
grees and jobs in other sectors of
the economy grew from 13.1 per-
cent to 17.6 percent, as their earn-
ings rose from $37,100 to $40,300.
The female share of the group rose
from 38 percent to 47 percent, and
the median age increased from 34
to 42.

Workers in knowledge sectors with-
out college educations. The share of
workers without college degrees
holding jobs in the knowledge sec-
tors fell from 20 percent to 17.1 per-
cent, but their earnings grew from

Education and Employment Sectors:
Percentage of MA Workforce and Workers’ Median Earnings

Knowledge Sectors Other Sectors Unemployed

With College Degree 19.4% 17.6% 0.8%
$54,000 $40,300

Without College Degree 17.1% 43% 2.1%
$28,000 $25,800

Source:  1999-2001 March Current Population Survey, authors’ analysis
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Cognitive Elite or
Mainstream Employee?

At one time, it might have been accurate to
describe the college-educated workers in the
knowledge sectors as a tiny cognitive elite,

but this definition does not currently fit such workers
in Massachusetts. In fact, nearly 20 percent of the
state’s labor force hold college degrees and are em-
ployed in the knowledge sector. Two notable condi-
tions set the state apart.

For one, an unusually large share of the state’s labor
force works in these sectors. Nationally, the share is
27 percent; for Massachusetts, it is more than 36 per-
cent, the largest share in the country.

Massachusetts 36.5%

Rhode Island 32.6%

New Jersey 31.8%

Colorado 31.7%

New Hampshire 31.6%

For the other, an unusually large share of the state’s
college-educated workers (51 percent) is employed in
these knowledge sectors. Nationally, the share is 40 per-
cent. Again, Massachusetts ranks first in the country.

Massachusetts 51.2%

District of Columbia 46.5%

Kansas 45.3%

Rhode Island 44.9%

New York 44.8%

$25,900 to $28,000. In 1980, 63 percent of this group
were women, increasing to 69 percent by 2000.

Workers in the other sectors without college educations. In
1980, half of the labor force in Massachusetts consisted of
workers without college degrees who were not employed
in the knowledge sectors. This group, also with the lowest
earnings, dropped to 43 percent of the labor force by 2000.
Over this time period, this group’s earnings, unlike those
of the other three groups, actually fell. They dropped from
$28,500 to $25,800.

In 1980, 40 percent of the members of the group were
women, increasing slightly to 41 percent 20 years later. In
1980, 5 percent of these workers were members of minor-
ity groups. In 2000, the figure was 17 percent. For 2000,
this group also had the highest percentage of workers who
were born outside the United States (20 percent).

Significant Earnings Contrasts
As described, there is an especially sharp contrast between
two of the four groups: college-educated workers in the
knowledge sectors and workers without college educations
in the other sectors. The $28,200 annual earnings gap
between them reflects both the education gap and the sec-
tor gap.

There is also a significant contrast between what hap-
pened to earnings in the 1980s and what happened to them
in the 1990s. The 1980s saw increased earnings in all four
of the groups. For all but the first group, this represented
all of the increases realized in the 20-year period. In the
1990s, only the first group—college-educated workers in
the knowledge sectors—saw their earnings rise. By 2000,
the earnings for each of the other three groups were actu-
ally lower than they had been a decade before.

The Commonwealth’s Two Economies
It is often said that Massachusetts has two economies. The
distinction between them can be geographic: Greater Bos-
ton versus the rest of the state, or the cities versus the sub-
urbs. The distinction can be educational: college-educated
workers versus those without college degrees. Now, there
is reason to argue that sector is also a crucial distinction.

When the members of the labor force are sorted by
sector, what is striking is this: Outside of the knowledge
sectors, the percentages of workers with and without col-
lege degrees are almost the same as those for the whole of
the national labor force. Approximately 30 percent of these
workers have college degrees, and roughly 70 percent do
not. In this respect, the labor force in one of the state’s so-
called two economies is a close reflection of the nation’s
labor force.

In the knowledge sectors, however, the story is a dif-
ferent one. The share of college-educated workers in these
sectors outweighs those without degrees by 53 percent to
47 percent, setting this side of the Massachusetts labor force
apart from the national pattern—certainly by degree, and
maybe even by kind.

This view of the labor force by sector as well as educa-
tion has implications for workforce development policy. Re-
cent discussions of this policy put an emphasis on improv-
ing the skills of workers at the low end of the earnings scale.
This is a sound objective, since these are the workers with
the greatest need. Lifting the earnings of some of these
workers might also take such measures as wage subsidies
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The Education Gap

1980

Workers with college degrees 25% of labor force, earning $40,100

Workers without college degrees 75% of labor force, earning $26,000

Gap in annual median earnings: $14,100

2000

Workers with college degrees 38% of labor force, earning $46,500

Workers without college degrees 62% of labor force, earning $26,000

Gap in annual median earnings: $20,500

$30,800
$28,500

$39,000

$29,600

1980 2000

The Sector Gap

1980

Workers in knowledge sectors 32% of labor force, earning $30,800

Workers in other sectors 63% of labor force, earning $28,500

Gap in annual median earnings:   $2,300

2000

Workers in knowledge sectors 36% of labor force, earning $39,000

Workers in other sectors 63% of labor force, earning $29,600

Gap in annual average salaries:   $9,400
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$40,100

$26,000

$46,500

$26,000

1980 2000

and bargaining rights. At the same time, there could be an
emphasis on enabling more people to become college-edu-
cated workers in the knowledge sectors. This is also a sound
objective, since these are the workers with the greatest op-
portunity.

1 The knowledge sectors referred to in this article are professional
services (knowledge creation), health care, financial services, and
information technology.

2 Data in this article are from the March CPS in 1999, 2000, and 2001.
The universe is people aged 25 to 62 in the U.S. labor force, weighted
to represent total population. All dollar figures are expressed in 2000
dollars.

RALPH WHITEHEAD, JR., is the Public Service Professor at the University of
Massachusetts in Amherst.

ROBERT J. LACEY is a doctoral candidate in political science at the
University of Massachusetts in Amherst.
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According to the results of a recent UMass Poll, nearly one in three Massachusetts residents would seriously consider
leaving the state if economic conditions worsen.1  In December, the number was just under one in five. While respon-
dents expressed optimism about an economic recovery in the state, they were less confident about their immediate
families’ financial futures.

Data from the Internal Revenue Service show that almost 184,000 individuals in 107,000 households left the Commonwealth
in 2000, including 45,000 to neighboring New England states. Nearly 139,000 moved out of New England entirely.2  Relocation
patterns suggest that reasons for the exodus may include more affordable housing, better job opportunities, and retirement.

Major trends within New England include migration from the Boston Metro and Northeast regions to southern New Hampshire and
southern Maine, from the Southeast region to Rhode Island, and from central and western Massachusetts to northern Connecticut. Of
the top five destination states, two are immediate neighbors. The top 20 destinations include the other five New England states,
with New Hampshire being the most popular. Outside of New England, major destinations include many Florida counties,
southern California, and New York City and its surrounding areas.

While we do not know at this point who has left the state or who is contemplating doing so, previous migration research has been
very consistent in its findings. Domestic migrants (distinguished from international migrants), generally in their twenties and thirties,
have higher educational and income characteristics than the overall population. As our economy triggers an outflow of migrants due to
labor market conditions, it is likely that we will be losing some of the best-educated members of our young labor force.

Data and analysis prepared by the Benchmarks staff, University of Massachusetts Donahue Institute

1 The University of Massachusetts Donahue Institute’s UMass Poll contacted 461 Massachusetts adults during the first week of May 2002. The margin of error
is ± 5 percent.
2 During the same period, 166,453 people (104,585 households) moved into the state. This included 19,523 households from other New England states,
19,254 from elsewhere in the Northeast, and 65,808 from other states.

S T R E E TS T R E E T Signs

As our economy triggers an outflow of
migrants due to labor market conditions,

it is likely that we will be losing some of the best-
educated members of our young labor force.

Would you consider moving out of
Massachusetts if economic conditions worsen?

DEC 2001 MAY 2002

Yes 19% 32%

No 79% 65%

Don’t know/unsure 1% 3%

Total Top
Out-Migration Destination

County (Households) State

Barnstable 4,639 FL (13.6%)
Berkshire 3,006 NY (8.4%)
Bristol 6,901 RI (29.8%)
Dukes 550 Suppressed
Essex 11,819 NH (30.0%)
Franklin 1,726 NH (4.3%)
Hampden 6,135 CT (18.4%)
Hampshire 3,390 CT (5.8%)
Middlesex 28,130 NH (16.2%)
Nantucket 500 Suppressed
Norfolk 9,625 FL (9.4%)
Plymouth 5,161 FL (14.2%)
Suffolk 15,157 NY (13.3%)
Worcester 10,546 FL (11.4%)

Massachusetts 107,285 NH (10.4%)

Source: Internal Revenue Service, 2000-01 County Migration Data

Massachusetts Out-Migration, 2000–01

Arrows show flows of 1,000 people or more. Numbers by state represent the total
migration from all counties, even those with fewer than 1,000 people moving.

Migration to New England Destinations (individuals)
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E n d n o t e s

The national recession has been tracked back
to March 2001; data on Massachusetts lay-
offs support that timing. There was a surge
in layoffs in the four months following Sep-
tember 11, as the fallout from the terrorist

attacks reinforced the ongoing effects of the recession. The
pace of layoffs now seems to be declining.

Layoffs by Division
According to data provided by the Commonwealth
Corporation’s Rapid Response Team, manufacturing has
led the state in layoffs. From September 2000 to April 2002,
the sector experienced more than 17,000 layoffs, almost twice
as many as in the services sector. Manufacturing layoffs have
grown throughout the recession. At the same time, trade,
especially retail, suffered early in the cycle, but the picture
has recently improved. Not surprisingly, transportation
(which includes public utilities) exhibited a jump in layoffs
in the aftermath of September 11.

The Anatomy of a Massachusetts Recession

Total

       6,058

       3,922

       3,580

       3,261

       3,031

       2,807

       2,027

       1,702

       1,411

       1,304

16,752

45,855

Industry

Electronic  Equipment, Except Computer

Business Services

Health Services

General Merchandise Stores

Industrial and Computer Equipment

Communications

Wholesale Trade—Durable Goods

Measuring Instruments

Transportation by Air

Other

Total Layoffs

Rubber and Plastic Products

Percent
of Total

13.2

8.6

7.8

7.1

6.6

6.1

4.4

3.7

3.1

2.8

36.5

100.0

Layoffs: Hardest-Hit Industries
(2-Digit SIC)

6,738

9,938

8,894

12,659

7,626

Sept. to
Dec.

Sept. to
Dec.

Jan. to
Apr.

Jan. to
Apr.

May to
Aug.

Layoffs: All Industries

2001
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Layoffs by Division

2001

Wholesale Trade (3,088)
Public Administration (1,340)

Trade (5,947)
Finance, Insurance, and Real Estate (2,466)
Transportation and Public Utilities (5,521)

Services (8,811)

Manufacturing (17,504)

Sept. to
Dec.

Sept. to
Dec.

Jan. to
Apr.

Jan. to
Apr.

May to
Aug.

6,738

9,938

8,894

12,659

7,626
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Digging deeper into industrial detail, electronic equip-
ment manufacturing is the hardest hit industry in the state
(at the two-digit SIC level of detail), followed by business
services and health services. Of the top ten detailed indus-
tries in terms of layoffs, four are in the manufacturing sector.

Layoffs by Cluster
Another way to look at the pattern of layoffs is to as-
semble detailed industries into groupings of interrelated
activities.

Information technology is a combination of computer
and related electronic equipment manufacturing, com-
puter-related services, software development, and com-
munications equipment manufacture and support services.
This cluster has been especially hard hit during the reces-
sion, with 30.4 percent of the layoffs and only a 7.8 per-
cent share of total employment.

In the trade cluster, consisting of wholesale (durable
and nondurable goods) and retail trade, the pace of lay-
offs has slowed considerably, as compared to early in the
recession. Over the course of the cycle, retail trade has
been hardest hit by far.

The health care cluster consists of health services, as
well as the manufacture of medical instruments and drugs
and pharmaceutical products. While the manufacturing
portion of the cluster experienced layoffs, the prepon-
derance of layoffs occurred in health services, which in-
clude hospitals, clinics, professional offices (physicians,
dentists, etc.), health-related laboratories, and other
health-related activities.

Financial services include banking and savings insti-
tutions, insurance carriers, and securities and exchange
services. Early in the recession, insurance carrier employ-
ees were the hardest hit among those in financial ser-
vices. Banking and savings institution employees were
hardest hit in the middle of the recession. Securities and
exchange employees were almost unaffected by the re-
cession in its early stages. As the recession has evolved,
layoffs in the banking and insurance segments of the clus-
ter have slowed markedly, while layoffs of those in secu-
rities and exchange have soared.

Unemployment by Wage and Education
Turning to unemployment data developed by the Mas-
sachusetts Department of Employment and Training and
reported for April 2001 and 2002, it is possible to exam-
ine both income and educational characteristics of laid-
off workers over the period. Unemployment rose from
75,000 to 112,000, an increase of 37,000 (50 percent)
over the year. Unemployed people previously earning
$1,500 per week or more rose from 6,155 in April 2001
to 14,578 in April 2002, an increase of 137 percent. Un-
employment among those with earnings between $1,000

Health Care

Financial

Information
Technology

Trade

Other electronic and
electrical equipment

Other computer
services

Computer software development

Computer and related
hardware manufacturing

Communications services

Sept. to
Dec.

Sept. to
Dec.

Jan. to
Apr.

Jan. to
Apr.

May to
Aug.

Communications hardware
manufacturing

1,198

2,507

3,041

5,498

1,331

Wholesale Trade - Nondurable Goods

Wholesale Trade - Durable Goods

Retail Trade

Sept. to
Dec.

Sept. to
Dec.

Jan. to
Apr.

Jan. to
Apr.

May to
Aug.

1,651

3,815

925

1,405
1,239

Medical instruments manufacturing

Health services

Drugs and
pharmaceuticals

Sept. to
Dec.

Sept. to
Dec.

Jan. to
Apr.

Jan. to
Apr.

May to
Aug.

769

253

1,384

740

1,120

Insurance carriers

Banking and
savings institutions

Securities and
exchange services

425

55

738

255

400

Sept. to
Dec.

Sept. to
Dec.

Jan. to
Apr.

Jan. to
Apr.

May to
Aug.

2001
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and $1,499 per week increased by 90 percent from 9,174
to 17,451.

A similar pattern is evident when looking at educa-
tion levels. In April 2001, 59.1 percent of the unem-
ployed had high school degrees or less, while 21.5 per-
cent were college graduates. A year later, the percentage
of the unemployed with high school educations or less
had fallen to 56.5 percent, while college graduates in-
creased to nearly 25 percent of the unemployed.

Layoffs by Location
The distribution of layoffs among the seven Benchmarks
regions reflects the regions’ relative populations. Of greater
interest is the timing of the layoffs, as demonstrated by geo-
graphic detail. These data show that outside of the Boston
and Lowell metropolitan areas and the Cape and Islands,
layoffs declined in the four months before August 2001,
increased in the four months from September to Decem-
ber, and again declined in the first four months of 2002.
The Central region also saw a higher level of layoffs prior
to the start of the recession than during the recession.

In contrast, the Boston and Northeast regions saw an
increase in layoffs in the four months before August 2001,
which peaked in that period in the Northeast. Boston suf-
fered a further large jump in layoffs from August to De-
cember. All other regions saw decreases between August
2001 and April 2002. Given the impact—as well as the tim-
ing—of the recession on high-technology industries, this
distribution of layoffs is understandable.

Percent Unemployed
by Education

April 2001 April 2002

$1,500
and over

$1,000 to
$1,499

$800 to
$999

$500 to
$799

$300 to
$499

Under
$300

74,900

112,300

12.9

24.5

29.9

12.2

12.2

8.2

12.5

18.8

27.5

12.6

15.5

13.0

Percent Unemployed
by Weekly Wage Prior to Layoff
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The Geography of Recent Layoffs

Cape and Islands

Central

Northeast

Southeast

Sept. to
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2001

April 2001 April 2002

21.5

19.4

43.5

10.3
5.3

24.6

18.9

42.0

9.2

5.3

4 Years College
or more

1–3 Years College

High School
Graduate

9th–11th Grade

Grade 8 or less

74,900

112,300


