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Good news. Alan Clayton-Matthews of the University of Massachusetts Boston
reports in this issue of Massachusetts Benchmarks that the Commonwealth and the
nation are beginning to emerge from the recession that has forced businesses, gov-

ernment, and families to make difficult choices over the past year. It is now important to discuss
how best to position Massachusetts for the inevitable recovery. We know that the kind of
economy that exists here, in a place where natural resources are lacking, is determined by the
kind of people we are. Recent history has taught us that the abilities of our people are what
matter most.

In their article “A Tale of Two Decades,” Randy Albelda and Marlene Kim of
the University of Massachusetts Boston offer new and important information
about the impact of the 1990s booming economy on working families here in
Massachusetts. The lesson: Those lacking higher education fell further be-
hind, as their better-educated neighbors prospered.

For those with higher levels of education and better job skills, there are increas-
ing economic opportunities in the state’s fast-growing knowledge sector. Michael
Goodman of the UMass Donahue Institute and Robert Nakosteen of the UMass
Amherst School of Management document the presence of these opportunities
in every region of the state. Ralph Whitehead and Robert Lacey, also of UMass
Amherst, illustrate in Endnotes that a four-year college degree is the credential
needed to achieve a middle-class standard of living in Massachusetts.

With the size of our workforce remaining flat for many years, we need to grow our own high-
skilled workers in every region of the state and among all age groups. Our investment in the
K-12 public school system since 1993 is a good start. As we move ahead, our focus needs to be
broadened to include “K through Gray.”

The Commonwealth’s development of its workers will determine what businesses locate in our
midst and what kind of culture defines us. Our challenge is to move our citizenry from a pattern
of low skills and high public subsidies to a pattern of high skills and moderate public subsidies.

Higher education is a certain means of doing this.

William M. Bulger
President
University of Massachusetts

. . . .  2 . . . .
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E X C E R P T S

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

From all appearances, the current recession is at or near an end. It has been a
relatively mild one for both the nation and the state. We are now being forced to
revise our view of recent economic history, given a re-benchmarking of the state’s
employment numbers, which indicate a significantly larger drop in Massachu-
setts employment than previous estimates suggested.

It is likely that the state’s economy will start growing in the next six months, but the board sees
little chance of returning to the trajectory we were on during the late 1990s. Moreover, the
recession has been very hard on the state’s public sector, largely because of changes in state tax
policy and the responsiveness of state tax revenues to the precipitous reversal of income growth.

The state’s economic recession was largely a result of the downturn in business investment,
especially in the high-technology area. (Its mildness, on the other hand, is owed in part to the
resilience of the state’s construction industry, which virtually collapsed in the previous reces-
sion.) The most adverse effects of the downturn occurred in high-technology manufacturing
and in much of our business services sector. While there is evidence that business investment
has bottomed out, it is likely that caution will prevail in near-term investment plans, leading to
a mild recovery. In fact, in some important areas of the state’s high-tech economy, particularly
telecommunications, it is not clear that the decline in investments is over.

Perhaps the most perplexing aspect of the recession is the seeming contradiction between the
modesty of the economic decline—even when taking into account the revised employment
numbers—and the serious impact the decline has had on the state’s tax revenues. The late
1990s produced very large personal income gains, which in turn drove high growth in state tax
revenues. A significant portion of personal income growth was due to remarkable increases in
capital gains from stock market appreciation, the realization of stock options, and employee
bonuses. The recession has drastically slowed personal income growth. Tax revenue data indi-
cate that employee bonuses and realized stock options have virtually disappeared. More dra-
matically, capital gains—an important source of fast-growing tax revenues in recent years—
have declined in absolute terms. State tax coffers benefited greatly from the extraordinary
growth in personal income. The flow of tax revenues may revert to its pre-recession level
during the upcoming fiscal year. The growth rate of these revenues, however, will continue to
fall short of pre-recession rates.

One irony of this story is its implications for income distribution in the state. While the last few
years witnessed disproportionate growth at the top end of the income scale, the precipitous
decline has been concentrated there as well. For those most in need, however, cutbacks in
social services have offset any resulting gains in income equality. Even the good news has not
been good for them.

MARCH 12, 2002
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The Commonwealth’s economy appears to have bot-
tomed out and may already have started to expand.
The Massachusetts Leading Economic Index for

February forecasts that real gross state product will grow at
an annualized rate of 1.8 percent through August. This is
the fourth consecutive positive reading. Furthermore, the
current economic index has remained steady for three
months in a row.

Now that the economy appears ready to begin a recov-
ery phase, we can assess this last cycle to understand how
the peak and subsequent recession unfolded in the state
and nationally, who and what sectors were affected, and

how this informs us as to the short- and long-term pros-
pects for the future.

Perhaps the most significant aspect of this recession has
been its brevity. It was not until after the terrorist attacks
last September that economy-watchers were in near-unani-
mous agreement that a recession had begun. The NBER
(National Bureau of Economic Research), for example, did
not officially announce that the country was in recession
until November. A mere four months later, the consensus
among economists is that the national economy is growing,
and moreover—at least while inventories are restocked—
that it is growing robustly.

A L A N  C L A Y T O N - M A T T H E W S
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The Current and Leading
Economic Indices for

Massachusetts

Sources: The Conference Board; University of Massachusetts; Federal Reserve Bank of Boston
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The Massachusetts Current Eco-
nomic Index for February was

127.7, up 0.4 percent from January (at
annual rates) and down 1.4 percent from
February 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 prod-
uct over the 1978–1997 period.

The Massachusetts Leading Eco-
nomic Index for February was 1.8 per-
cent, and the three-month average for
December through February was 1.6
percent. The leading index is a forecast
of the growth in the current index over
the next six months, expressed at an an-
nual rate. Thus, it indicates that the
economy is expected to grow at an an-
nual rate of 1.8 percent over the next six
months (through August). Because of
monthly fluctuations in the data on which
the index is based, the three-month aver-
age of 1.6 percent may be a more reliable
indicator of near-term growth.

It appears that the state economy is
beginning to turn around. The leading
index has been positive for four months,
and the current index registered its first
positive growth in over a year. For the
first time in 13 months, state payroll
employment did not decline. The un-
employment rate has remained steady for
several months. These signals are con-
sistent with other indicators, including
rising shipments and orders in the
(national) computers and electronics in-
dustry, positive reports from industry as-
sociations and companies producing
semiconductors and related equipment,
a mildly upbeat view from the Federal
Reserve Bank of Boston’s latest Beige
Book report, and a nascent turnaround
in Massachusetts merchandise exports.
However, the rate of expansion pre-
dicted by the leading index for this spring
and summer is slow. For growth to pick
up beyond this tepid pace, businesses will
have to resume capital spending on tech-
nology products.

Submitted March 25, 2002
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Recessions in Massachusetts Are Historically
Worse Than the Nation’s
In the long run, the state’s population and labor force grow at
a substantially slower pace than those of the nation. In expan-
sions, however, the state’s employment grows at nearly the
same rate; in recessions, it declines more quickly. Furthermore,
recessions tend to be longer in Massachusetts, as well as deeper.1

This cycle we are now emerging from fits this pattern.
In the last expansion, employment grew at an annual

rate of 2.1 percent in Massachusetts versus 2.0 percent na-
tionally. In the recession to date (with employment data
through January), employment declined at an annual rate
of 1.8 percent in Massachusetts versus 1.3 percent in the
United States.2

The recession also appears to have begun earlier in Mas-
sachusetts. The starting date of the U.S. downturn was set
by the NBER to be March 2001, which coincided with
peak U.S. payroll employment. Massachusetts payroll em-
ployment peaked in January 2001, and the Massachusetts
Current Economic Index peaked the month before.

Estimates of output growth also indicate a longer and
deeper recession in the state. In the fourth quarter of 2001,
U.S. real gross domestic product (GDP) expanded at a 1.4
percent annual rate. The estimated Massachusetts real gross
state product (GSP) reflects a decline at a 1.5 percent an-
nual rate. Furthermore, U.S. GDP only declined in the third
quarter of 2001, while Massachusetts GSP is estimated to
have declined in all four quarters of that year.3

Business confidence also appears to be lower in Massa-
chusetts than in the nation, according to the Associated
Industries of Massachusetts (AIM) Business Confidence In-
dex versus the National Association of Purchasing Manag-
ers (NAPM) Index. The statewide AIM index in February
stood at 46.4, while the NAPM index for the United States
stood at 54.7. For both of these indices, 50 is the dividing
line between expansion (above 50) and contraction (below
50). Though the two indices are not strictly comparable,
because the NAPM index is for manufacturing while the
AIM index includes some nonmanufacturers, the AIM
manufacturing subindex, at 45.5, also stood below 50.

The Bubble Economy
One way to characterize the last phase of the expansion and
the recession is that it was a speculative bubble that burst.
Greenspan’s term “irrational exuberance” describes well the
psychology that drove a self-reinforcing boom in key sec-
tors of the economy, especially information technology and
stock markets. In hindsight, the predictions of endless
double-digit growth in the output of IT-related products
and services were totally unrealistic.

Even during the boom, many economists knew that
the economy was in the midst of a speculative bubble. It is
the very nature of a speculative bubble, however, that one
cannot predict how large it will get or when it will burst.
Furthermore, assuming the bubble will burst tomorrow—
and therefore not investing in the stock market or increas-
ing production to maintain market share—is not an opti-

mal strategy. “You can’t win if you don’t play the game”
applies in bubble situations.

It may turn out that the recession was short because
the dislocations that resulted from the bubble were not too
severe. Excess inventories, for example, were composed of
items with a short shelf life (e.g., electronic components)
rather than a long shelf life (e.g., real estate). Low inflation
made aggressive monetary policy feasible. Worker compen-
sation was more flexible downward than in past recessions,
which allowed firms to make more rapid cost adjustments
with fewer layoffs. The information revolution itself prob-
ably played a role by enabling decision-makers to receive
and act on signs of maladjustments more quickly. Ironi-
cally, the information technology feeding the bubble men-
tality may have also helped prick the bubble sooner,
making the required adjustments smaller in magnitude.

One is tempted to conclude that perhaps the bubble was
not a bad thing. It simply suggests that, for a period of time,
the economy overproduced and over-consumed. In the
recessionary adjustment period, it made up the difference by
lower production and consumption. Now the economy is back
on track and ready to resume “normal” levels.

Unfortunately, it is not that benign. The bubble re-
sulted, as one always does, in what economists call a misal-
location of resources, commonly known as a waste. Some
equipment in inventories was simply useless, because it was
customized for a deal that no longer exists. Telecommuni-
cations equipment put in the ground will never be used;
investment schemes will never return money; personal ef-
forts, sacrifices, and training now have to be made anew;
homes purchased are too extravagant; and so on. The
economy indeed may now be growing again, but on a slower
path than the one that preceded the bubble.

Finally, a bubble produces both big winners and big los-
ers, a result that is generally thought to be socially undesirable.

Why Has Massachusetts Been So Hard Hit?
Though the recession was relatively short and mild, per-
haps 13 months in Massachusetts and 10 months in the
United States, it was worse here. Because the pattern has
repeated itself many times, it is reasonable to assume that
there is a fundamental cause. Is it because the region’s slow-
growing population, combined with its skilled and adap-
tive labor force, enables it to move to capacity quickly, over-
heat, and develop more severe imbalances that require a
longer period of readjustment? Whatever the case, the proxi-
mate reason for this cycle was its relative concentration in
those sectors—IT and finance—that were most directly in-
volved in the speculative bubble.

According to a Department of Commerce study, Bos-
ton has more IT-related jobs than any other metropolitan
area in the country. Massachusetts, with 7.6 percent of its
workforce in IT-related jobs, compared to 4.8 for the na-
tion, gives us the country’s third-highest concentration,
behind Colorado and New Hampshire.4

In the broad NAICS-defined computers and electronic
products industry, Massachusetts has an employment con-
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centration two and a half times that of the nation.5  Boston
has the largest mutual funds industry in the nation, and
Massachusetts is among the top states in terms of house-
hold wealth in the stock market. As the speculative bubble
took off in the late 1990s, Massachusetts received a dispro-
portionate share of the growth; when the bubble burst in
2000, the state shared disproportionately in the crash.

The upside and downside growth rates were phenom-
enal. Though the size of the sectors was small relative to the
entire economy, their movements were so large that they

were the figurative tail wagging the dog. The table above
lists several indicators that illustrate the magnitude of the
bubble. In each case, a profile of the indicator over time sug-
gests three dates that define the boom and bust phases: a
takeoff date, when the growth rate of the series accelerated
sharply; a peak date at the highest level for the series; and a
trough date (often the date of the most recent data available)
when the series reached its nadir.

The boom-and-bust growth rates go
from the takeoff date to the peak and from
the peak to the trough, expressed at annu-
alized rates for comparability.6  For example,
shipments of computers and electronics
equipment in the United States started
growing rapidly in August 1998, and ship-
ments peaked 28 months later in Decem-
ber 2000. During that time, the average
annual rate of growth in shipments was
12.6 percent, or nearly double the rate of
growth of overall manufacturing during its
takeoff phase. Subsequently, shipments
plummeted for the next ten months, until
October 2001, at a 35.1 percent annual-
ized rate of decline. (Since October, they
have again begun to grow rapidly, though
their current level is as low as it was at the
end of 1996, before the takeoff began.)

Other technology-related indicators exhibit a similar pat-
tern, peaking in the fall or winter of 2000 and dropping
sharply until very recently. U.S. investment in information
processing equipment and software grew at an annualized
rate of 17.1 percent during the boom phase and has de-
clined at an annualized rate of 16.8 percent in the bust phase.
North American semiconductor equipment shipments grew
at an annualized rate of 87.9 percent in the boom phase and
declined at a rate of 61.4 percent in the bust phase. World-
wide semiconductor billings expanded at a rate of 33.8 per-

cent in the boom phase, and de-
clined at a rate of 39.2 percent
in the bust phase.

The stock market, in keep-
ing with its characteristic of be-
ing a leading indicator, peaked
earlier and also reached its nadir
earlier. Between its takeoff in
mid-October 1999 and early
March 2000, the Bloomberg
stock index for Massachusetts
grew at an annualized rate of
over 180 percent and subse-
quently declined over 50 percent
to its nadir in early April 2001,
losing more than it gained in the
takeoff phase.

The relatively greater impact
of the bubble on Massachusetts
is illustrated not only in employ-

ment and product data but also in exports and income.
Massachusetts merchandise exports, being concentrated in
technology products, grew much faster than those of the
nation as a whole and also contracted much more quickly.
Wage rate growth in Massachusetts peaked at an annual-
ized rate of 11.6 percent in the fall of 1999, almost double
the peak rate of the U.S. wage growth the following spring.
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Bubble Boom-and-Bust Rates of Growth (Annualized)

Boom Bust Takeoff Peak Trough

MA Merchandise Exports 20.0% -30.6% Sep ’98 Nov ’00 Nov ’01
US Merchandise Exports 12.7 -13.2 Sep ’98 Oct ’00 Dec ’01(note)

MA Wage Rate Growth 11.6 -3.0 Dec ’96 Oct ’99 Feb ’02
US Wage Rate Growth 6.5 2.8 Nov ’98 May ’00 Feb ’02

MA Payroll Employment 2.7 -1.8 Jan ’00 Jan ’01 Jan ’02
US Payroll Employment 0.3 -1.3 Jan ’00 Mar ’01 Jan ’02

Note: The analysis presented here is more accurately portrayed by the level at this date rather than the
lower level of September, which reflects the disruptions associated with the terrorist attack.

Sources available from the author on request.
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In the recession, wage growth abated across the coun-
try but especially in Massachusetts, where average per-
worker wages actually fell. Wages as defined here include
regular pay and lump-sum payments, essentially bonuses
and realized stock options. It is these lump-sum amounts,
received by a minority of high-paid workers, that have ac-
counted for the dramatic swings in labor compensation and
income. The figures for Massachusetts are based on with-
holding taxes and are consistent with official data released—
with a considerable lag—by the U.S. Bureau of Economic

Analysis. For example, in its release of annual per capita
income, Massachusetts ranked first in the nation from 1999
to 2000, with growth of 9.4 percent. This was more than a
full percentage point higher than the next states: California
(8.1 percent) and New Hampshire (7.7 percent).

The effect of the bubble is also evident in the demo-
graphics of unemployment. For several years, the overall
unemployment rate in Massachusetts has been below the
national rate, reflecting tighter labor markets here. This
relationship has held throughout the current recession. The
unemployment rate in February, for example, was 4.4 per-
cent in the state versus 5.5 percent nationally. This rela-
tionship has also held true across broad demographic
characteristics. Unemployment rates by age, gender, or
minority status group have been lower in Massachusetts
than in the nation. Unemployment rates for all populations
have risen in the recession and, following typical cyclical
patterns, those for youth and minorities have risen the most.

What is unique about the current recession, particu-
larly in Massachusetts, is how college-educated workers have
been impacted. Their unemployment rates have risen to
levels comparable to those of the nation. Massachusetts resi-
dents with some college education, but less than a bachelor’s
degree—typical for skilled manufacturing workers in tech-
nology industries—now have unemployment rates compa-
rable to those of residents with a high school education. In

January, the estimated unemployment rates for Massachu-
setts residents were 4.1 percent for those with a high school
education and 4.7 percent for those with some college but
no bachelor’s degree. For a bachelor’s degree or higher,
the estimated unemployment rate is 2.7 percent in Massa-
chusetts and 2.8 percent nationwide.

The Devastating Impact on State Tax Revenues
State tax revenues have been much more sensitive to the
bubble’s boom-and-bust cycle than overall employment or
gross state product. Revenue growth accelerated at the end
of the boom, growing at an annualized rate of 12.4 percent
from May 1999 to its peak in March 2001, and declining at
an annualized rate of 15.2 percent from its peak through
December 2001.7

The bulk of the declines have occurred in personal in-
come and corporate taxes, due to drops in realized capital
gains, bonuses, realized stock options, employment, with-
holding tax rates, and corporate profits. The falloff in rev-
enue since March 2001 far exceeds that associated with the
prior recession, which for Massachusetts was the worst in terms
of employment and output since the Great Depression.

The most dramatic impact of the bubble has been in
capital gains taxes. The Department of Revenue estimates
these tax collections to have been over a billion ($1,046

million) in fiscal year 2001. In fiscal year 1996, capital gains
tax collections were $389 million. For fiscal year 2002, end-
ing in June, DOR estimates they will fall by roughly $600
million, or 61 percent.

Bonuses have also followed the boom-and-bust pattern.
The bonus season consists of the fourth and first calendar
quarters (most bonuses are received in December and Janu-
ary). Bonuses (and other lump-sum payments, i.e., payments
not received on a regular basis) for the peak bonus season
of 2001 are estimated to have been $10.3 billion ($3.1 bil-
lion from the fourth quarter of 2000 and $7.2 billion from
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the first quarter of 2001).8  In contrast, bonuses in the 1998
season are estimated to have been $5.4 billion for the 2002
season. This season, they are estimated to be $4.7 billion, a
reduction of 55 percent from a year earlier. At a marginal
tax rate of 5.3 percent, this amounts to a loss of about $300
million in withholding tax revenues over the prior year.

Even with a Recovery,
Near-Term Growth Should Be Weak
Evidence is mounting that a turnaround has begun. Most
significantly, the employment report for February was very
good news. Nationally, employment rose, and the unem-
ployment rate dipped slightly. Both payroll employment and
the unemployment rate held steady in Massachusetts. This
is the first time since January 2001 that state payroll em-
ployment has not declined.

Nationally (no state-level data are available), output and
new orders of computers and electronic products have risen
robustly since September 2001. For the three months end-
ing in January, shipments in this industry rose at an annual
rate of 10.8 percent over the prior three months; orders
were up even more sharply, at an annual rate of 29.5 per-
cent. Semiconductor chipmakers are now projecting slow
growth in the first half of this year and solid growth in the
second half. Chip prices are rising.

At the state level, merchandise exports appear to have
bottomed out and started rising. Initial unemployment
claims have fallen steadily every month since October on a
seasonally adjusted basis, from 53,400 in October to 41,700
in February. Both the withholding and the sales tax bases
recorded small gains in February, which is a sign that the
economy is turning the corner.

The Massachusetts Leading Economic Index suggests
that growth will be slow through the spring and into the
summer. This seems likely for several reasons. The state’s
economy is not likely to be back in full gear until national
investment in technology-related goods picks up again, and

this investment demand is likely to lag the overall economy
somewhat. First, business profits must recover, and then
growth in capital expenditures will resume. Production in
manufacturing—particularly in the IT sector—is well be-
low peak levels. Further layoffs and cost cutting are pos-
sible even as output increases, though it appears that the
worst is over.

The state’s budget crisis will constrain state spending
and result in layoffs of state workers. The mortgage-refi-
nancing boom is over, as mortgage rates have begun to
rise. Finally, consumer spending is expected to grow more
slowly than in a typical recovery, because it never declined
significantly in the recession.

Though Massachusetts should begin the recovery in low
gear, relative to the nation, there is no reason that the normal
pattern will not reassert itself as the recovery gets under way.
From that point, growth should resume at a robust pace.

Submitted March 23, 2002

1 See Benchmarks, Summer ’99, Volume 2, Issue 3, pp. 8–9.
2 The dates of the last expansion are defined, for the United States, by the
NBER, and for Massachusetts, by payroll employment turning points. The
U.S. expansion began in March 1991 and ended in March 2001. The Mas-
sachusetts expansion began in December 1991 and ended in January 2001.
3 In the BLS/DET’s annual re-benchmarking, released on March 1, pay-
roll employment in the state was revised downward. This resulted in a
revision of CEI-based GSP growth from a small positive growth (less than
0.1 percent) in the first quarter of 2001 to a small negative growth (0.4
percent) in that quarter.
4 The data cited here are for 1998 and were prepared for NEEP by
Economy.com. Economy.com used the Department of Commerce’s defi-
nition of IT given in The Emerging Digital Economy, except that they were
limited to 3-digit SIC detail by data availability at the state and metropoli-
tan regional levels.
5 From the 1997 Census of Manufactures.
6 The choice of dates, especially the takeoff dates, is somewhat subjective.
Also, be careful when comparing a positive boom rate to its correspond-
ing negative bust rate, as these rates become high. For example, if a series
doubles in one year, and then returns to its original level in the second,
the growth rate is a positive 100 percent in the first year, but “only” a
negative 50 percent in the second.
7 These are calculated on seasonally adjusted and smoothed total “for
budget” state tax revenues.
8 A quarterly wage and salary series is derived from withholding tax rev-
enues adjusted for rate and base changes, and exemptions. Details avail-
able from author.

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 64,056 1.3 6.5 4.2
Worcester, MA-CT PMSA (MA only) 240,602 2.7 5.3 3.3

Cape and Islands
Barnstable-Yarmouth MSA 69,703 6.1 5.8 5.6
Cape Cod, Vineyard, Nantucket SDA 107,085 4.5 6.3 6.3

Boston Metro
Boston, MA-NH PMSA (MA only) 763,551 1.3 4.3 2.6

Northeast
Lowell, MA-NH PMSA (MA only) 170,034 5.6 5.7 2.8
Lawrence, MA-NH PMSA (MA only) 123,063 0.5 7.5 4.0

Southeast
Brockton PMSA 125,513 2.5 5.0 3.8
New Bedford PMSA 75,937 3.3 7.7 7.5
Providence-Fall River-Warwick, 112,770 2.8 6.3 5.6
    RI-MA MSA (MA only)

Pioneer Valley
Greenfield LMA 31,979 2.0 3.9 3.5
Springfield MSA 270,741 2.5 5.0 4.1

Berkshire
North Adams LMA 12,583 1.8 4.7 4.1
Pittsfield MSA 36,615 2.9 5.2 4.7

Employment Unemployment
Rate
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Labor Force (household-based) 1/02 3,356,200 3.1

Employment (establishment-based) 1/02 3,209,900 1.3
Manufacturing 409,500 -6.7
Services 1,217,500 -2.0

Monthly Initial Unemployment Claims 1/02 57,014 43.1

Income ’01 Q3
Personal Income ($M) 252,183 4.2
Real Personal Income ($M 1982–84) 141,862 1.5

Boston Consumer Price Index 1/02 192.9 2.1

MA House Price Index ’01 Q2 176.7 10.4

MA New House Permits (annual avg.) 2/01-1/02 1,400.0 0.0
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Change from
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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 127.7 129.5

Leading Economic Index 1.8% -2.6%

Feb. ’02 Feb. ’01

QUARTERLY DATA MONTHLY DATA

The Massachusetts Current Economic Index for February was 127.7, up 0.4 percent from January (at annual rates) and down 1.4
percent from February 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 February was 1.8 percent, and the three-month average for December through
February was 1.6 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 1.8 percent over the next six months.

Though the recession has been deeper and longer in Massachusetts than in the nation overall, it appears that the state economy is
beginning to turn around.
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The Value of a Good Education

The Progressive Policy Institute in Washington, D.C., has documented a grow-
ing earnings gap between workers on a national level which is echoed in
Massachusetts trends. While absolute hourly wages vary with educational
attainment level in both the United States and Massachusetts, differences

are slightly more dramatic in Massachusetts. A major reason for the growing gap: an
increasing wage premium for educated and skilled workers.

Over the past three decades, college-educated workers have seen income gains,
while other workers have experienced declines (in real-wage terms). Furthermore,
employment itself is influenced by level of education. In the 1990s, high school
dropouts were 4.5 times more likely to be unemployed than workers with college
degrees, up from 3.5 times in the 1970s.

Skill level, of course, is also a major factor in determining a worker’s income or
wage rate. For college-educated workers, only those in managerial and professional
jobs experienced wage gains during the 1990s. At the same time, compensation for
skilled production workers grew 2.3 times as fast as that for laborers.
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RANDY ALBELDA AND MARLENE KIM

Over the past twenty years, Massachusetts has replaced the mantle of
old-style manufacturing with a robust “new economy.”

Our economic vitality has never been better. But not all individuals
benefited from the 1990s boom as they had from the one a decade
earlier. Some of our residents are worse off than they were before.

A Tale of Two Decades
Changes in Work and Earnings in Massachusetts, 1979–1999
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The New Economy, Massachusetts Style
Over the past two decades, Massachusetts has enjoyed a spec-
tacular ride through two economic expansions. The extraordi-
nary growth in the 1980s came to be called the “Massachusetts
Miracle.” The Massachusetts economy during the 1990s ex-
emplifies what many call the “new economy,” an economy
in which the engine of growth includes information and knowl-
edge-based industries, reliance on technology, and global mar-
kets that bring about rapidly changing products and services. It
also includes a flexible workforce that can be redirected quickly
to meet these rapidly changing needs but is less formally
connected to employers (e.g., more temporary and con-
tract workers and fewer workers under collective bargain-
ing arrangements).1

The industrial base was not the only important change af-
fecting the work lives and economic fortunes of Bay State resi-
dents over the past two decades. More adults are now employed
and working longer hours. Many of these working adults are
also parents, and the competing demands of work and family
have come to typify the new economy as well.

Examining data from peak years in the Commonwealth’s
business cycles (1979–81, 1986–88, and 1997–99) pro-
vides a picture of who has been employed, how many hours
they worked, where they worked, and how much they
earned. This in turn reveals what has happened to Massa-
chusetts jobs and workers since the late 1970s.

The analysis takes a snapshot of various types of workers
at three different time intervals; it does not follow individual
workers over time. This allows a comparison of workers with
various characteristics and how they have fared over a 20-year
period. It also allows an investigation into whether the economy
has provided a better or a worse environment in which to work
and establish families.

The Bay State economy has broken loose from its long-
time base of old-style manufacturing in the shoe, textile, and
appliance industries. Replacing it was a new economic engine
of growth consisting of large health and education service sec-
tors, banking and finance, increased government contracts,
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and manufacturing-based high technology.2  While the Mas-
sachusetts economy crashed hard in the late 1980s and early
1990s, the subsequent recovery in employment has been
stunning. The second boom has been fueled by a service-
based, high-tech sector and health and business services.

There are more Blacks, Hispanics, Asians, and women (es-
pecially mothers) in the workforce. Workers have increased the
number of hours they work. Median earnings for individuals have
improved but have not been equally shared. The boom of the
1980s was much more robust and much more widely shared by
large segments of the Massachusetts population than that of the
decade that followed. Over the past 20 years, high earners
fared better than low-wage workers and Whites better than other
races and ethnicities. Women’s earnings grew faster than men’s,
though they still fall behind by more than 20 percent.

A Shift in Where the Jobs Are
There were just over 3 million adult workers in Massachusetts
in 1979–81. This grew to 3.25 million in the late 1980s and to
3.36 million by the late 1990s. The number of workers in the
Bay State increased 11.8 percent over the 20-year period,
while the state population increased by only 5.9 percent.

In the late 1970s, manufacturing was the largest industry
in Massachusetts, employing 27.7 percent of adult workers.
The second largest was professional services (health, educa-
tion, and social services), employing 24.5 percent of all work-
ers, followed by retail trade, employing 14.5 percent. By the
late 1980s, professional services had eclipsed manufacturing
to become the largest sector.

Manufacturing dropped to third largest (15.3 percent) in
the late 1990s, overtaken by retail trade, which increased its
employment share to 15.7 percent. Professional services, now
the largest industry category, employs 27.3 percent of all Mas-
sachusetts workers. The entertainment, recreation, and per-
sonal service sectors (i.e., non-professional services) reaped
the largest percent increase, from 8.1 percent in 1979–81 to
12.9 percent in the late 1990s. The entire service sector
now employs 40.2 percent of all workers in Massachusetts.

Selected 2-Digit Industry Categories: Number of Workers Age 18 and Older (in thousands)

Change
1979–81 1986–88 1997–99 1979–99

Manufacturing: electrical machines 142 115 76 -66
Banking and other finance 76 110 137 61
Business services 98 161 229 131
Professional services: hospitals and health 312 312 332 20
Professional services: education 271 297 274 4

Total of five categories 899 995 1,048 149

Workers in all industries 3,008 3,253 3,363 355

Workers in five categories as a percent of all workers 29.9 30.6 31.2 42.3
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The importance of the education, health care, and high-
tech industries to the Massachusetts economy is clear. The
first category, manufacturing of electrical machines, includes
“high-tech” manufacturing. Business services includes jobs
in advertising, temp agencies, protective services, automo-
bile repair, and some of the jobs associated with the
high-tech industry, such as commercial research and devel-
opment and computer programming. These two industries,
along with banking and finance, health services, and edu-
cational services, employ approximately 30 percent of all
workers in Massachusetts and represent 42 percent of all
new employment in the state over the past 20 years.

Of these detailed categories, hospital and other health
services (a key part of the health-care sector) employed the
most workers, growing from over 300,000 to over 330,000
by the late 1990s. Though education grew only slightly, it

remains the state’s second-highest employer
among these categories, reflecting the large
number of higher education institutions. From
1979 to 1981, electrical machinery manufac-
turing employed two times more workers than
the banking industry and 50 percent more than
business services, but by the late 1990s this re-
lationship had reversed.

The decline in the state’s manufacturing sec-
tor and the rise of high-tech and professional
services that displaced it became clear in the oc-
cupational distribution3 of adult workers. Jobs
associated with manufacturing—skilled, un-
skilled, and semi-skilled blue-collar work—
steadily declined over the past 20 years. In the
boom of the late 1970s and early 1980s, semi-
skilled and unskilled blue-collar occupations (op-
erators, transportation personnel, and laborers)

were the largest of the nine occupational categories, employ-
ing over 17 percent of all adult workers. By the late 1990s,
these occupations employed just over 11 percent, only about
as much as sales. Skilled blue-collar workers (precision pro-
duction, craft, and repair personnel) declined from 12.7 per-
cent in 1979–81 to 10.5 percent of all workers by the late
1990s. In contrast, the largest increases in employment were
in relatively high paid, white-collar work: executive, admin-
istrative, and managerial occupations. Service occupations,
which typically pay less, dipped during the late 1980s but
have recovered. By the late 1990s, 14.5 percent of all work-
ers were employed in service occupations.

Worker Demographics Change
Besides being larger, the Massachusetts workforce is more
diverse now than it was 20 years ago. Black, Hispanic, Asian,

and female workers have seen steadily increas-
ing representation. Today, Hispanics constitute
5.3 percent of the workforce; Blacks, 5.1 per-
cent; and Asian and Native Americans, 3.3 per-
cent (compared to 1.4 percent, 3.1 percent, and
1.1 percent, respectively, in the late 1970s).4

Women comprise 48.8 percent of all workers,
up from 45.5 percent in the late 1970s. Those
who are not United States citizens currently
comprise 8.7 percent of the workforce.5

Workers today have considerably more years
of education than those in the late 1970s.
Whereas 17.3 percent of all workers failed to re-
ceive high school degrees during 1979–81, only
9.9 failed to do so by 1999. By the late 1990s,
34.1 percent of all workers had college degrees,
compared to 20.7 percent during 1979–81.

 The average age of the adult workforce in-
creased slightly, from 37.3 years in the late

Industrial Distribution of Workers, 18 and Older

Sources:  U.S. Bureau of the Census, Current Population Survey; authors’ analysis

1979–81 1986–88 1997–99
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Mining and construction
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Public administration
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Occupational Distribution of Workers, 18 and Older

Sources:  U.S. Bureau of the Census, Current Population Survey; authors’ analysis
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1970s to 39.3 years in the late 1990s. There are fewer work-
ers of retirement age and fewer young adult workers now
than there were 20 years ago.

Over half of all workers are between the ages of 25 and
44, with close to a third between 45 and 64. A small and
shrinking percentage are of retirement age.

The percent of the adult population that is employed
remained about the same over the 20 years (72 percent).
The gender composition has changed, with the percentage

of employed women increasing from just under 60 percent
in the late 1970s to just over 67 percent in the late 1990s.
Meanwhile the percentage of employed men has decreased.
The percentage of parents employed increased from 78.5
percent in the late 1970s to 83.3 percent 20 years later. A

very high percentage of fathers are employed, though this
rate has dropped. The increase in parents’ employment is
fully explained by the increase in mothers’ employment rates,
rising from 64.5 percent in the 1979–81 period to just un-
der 78 percent by the end of the 1990s.

More Earnings—But More Hours
Inflation-adjusted annual earnings have increased over the
past 30 years. Annual earnings—income earned from all
sources during a year—increased 19.3 percent for the me-
dian worker from the boom of the late 1970s to that of the
late 1990s. Most of the increase occurred during the Mas-
sachusetts Miracle. This prosperity came at a cost—it re-
sulted, in large part, from an increase in work hours.

During the late 1970s, workers averaged 37.3 hours of
work per week and 44.2 weeks per year. By the late 1990s,
average weekly hours had increased to 39 hours, while the
number of weeks worked increased to 46.8 per year.6 The

percentage of workers working full time and year-round (35
or more hours per week for 50 or more weeks per year)
increased steadily, from 57.8 percent of all workers in 1979–
81 to 67.8 percent by the late 1990s. Most of this was due
to a steady increase in the number of full-time workers who
moved from part-year work to year-round employment.7

As a result of the increased work hours, median hourly earn-
ings increased at a much lower rate (from $11.93 to $14.01
per hour) than did median annual earnings. Few of the gains
in hourly earnings came in the 1990s.

Unequal Gains
While earnings have improved on average, workers have not
shared equally in the Commonwealth’s spectacular economic
growth. In fact, some types of workers have not experienced
any increases in their standard of living, despite two eco-
nomic booms.

Percentage of the Workforce
(by Age Group)

Source:  Authors’ analysis of Current Population Survey data
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Sources:  U.S. Bureau of the Census, Current Population Survey; authors’ analysis
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Education. Earnings fell over the period for workers with-
out high school educations. Adjusted for inflation, annual
earnings fell 16.6 percent from the peak years of the 1970s
to the 1990s; hourly earnings fell 13.3 percent. In con-
trast, workers with at least high school degrees saw both
yearly and hourly earnings increase. The largest gains went
to workers with college degrees. These workers saw annual
earnings grow by 21.9 percent and hourly earnings by 19
percent. Those with at least some graduate work increased
both annual and hourly earnings by over 30 percent.

In real-dollar terms, earnings gaps grew over the 20-
year period. In 1979–81, the annual median earnings of
workers with some graduate school was 2.4 times more than
workers with no high school degrees. Twenty years later,
the number had grown to 3.8.

Race/Ethnicity. Black and Hispanic workers fared worse
than other workers. White workers saw 22.2 percent growth
in annual earnings and 20.9 percent growth in hourly earn-
ings, with most of these gains occurring during the 1980s.

After making gains in the 1980s,
earnings for Black workers fell pre-
cipitously in the 1990s. As a re-
sult, inflation-adjusted hourly
earnings for Black workers were 6
percent lower, and annual earnings
were 1.7 percent lower in the late
1990s than their earnings two de-
cades ago.

Hispanic workers fared even
worse.8 By the end of the 1990s
boom, they were earning 9.7 per-
cent less annually and 4.1 percent
less hourly than they had earned 20
years earlier.9

Gender. From 1979 to 1999,
women’s median annual earnings
grew 50.9 percent, and their
hourly earnings grew 30.6 per-
cent. In contrast, men’s hourly
wages increased by a modest 7.5
percent and annual earnings by 8.2
percent. Earnings for both women
and men increased during the
1980s, but while women’s earn-
ings continued to climb during the
1990s, men’s fell. Despite im-
provements, women earned only
78.8 percent of men’s hourly earn-
ings by the late 1990s, up from
64.8 percent during 1979–81.

High- and low-wage earners. High-wage earners, those
with the top 10 percent of earnings, increased their infla-
tion-adjusted hourly earnings by 27 percent over the two-
decade period. In contrast, those with earnings at the bot-
tom decile saw their hourly earnings rise only 3.2 percent,
exacerbating wage inequality in the state. Still the number of
affluent workers (those in families whose income was at least
five times the poverty level) steadily increased from 25 per-
cent in 1979–81 to 43 percent in the late 1990s. The rising
tide, however, did not lift all boats; the number of poor work-
ers, which fell from 3.9 percent in 1979–81 to 2.9 percent in
the late 1980s, had returned to 3.9 percent by the late 1990s.

Conclusion
Over the past 20 years, the Massachusetts economy has moved
from old-style manufacturing to a robust new economy. But
the Massachusetts Miracle of the 1980s generated consider-
ably more gains for a wider variety of people than did the 1990s
new economy. The 1980s boom was unusual in that it ben-
efited Black and Hispanic workers as much as White workers.

Percent Change in Median Earnings, 1979–81 to 1997–99

Annual Earnings Hourly Earnings

No High School Diploma

High School Diploma

Some College

College Degree

Some Graduate

-20 0 20 40 -20 0 20 40

1979–81 1986–88 1997–99

Annual Earnings

No High School Diploma

High School Diploma

Some College

College Degree

Some Graduate

0 $20,000 $40,000 $60,000

Hourly Earnings

0 $10 $20 $30

Median Earnings by Education Level (1999 Dollars)

Sources:  U.S. Bureau of the Census, Current Population Survey; authors’ analysis
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Workers in the bottom income deciles saw their earn-
ings increase, and poverty rates among the working poor
fell. In contrast, during the 1990s boom, workers who were
male, Black, Hispanic, younger (under 25), and without high
school degrees suffered earnings declines, and poverty rates
among most workers increased, compared to the height of
the 1980s boom. So, although the 1990s brought more op-
portunities for work, it brought little earnings improvements
to workers, except for those at the top of the earnings scale.
The result was that poverty rose and inequality accelerated.

Most workers have seen their earnings improve since
1980, but the cost for this prosperity has been more work
hours and more people working, especially mothers.
Whether this is by choice or need, our data cannot reveal.
Certainly for workers who traditionally have not been able
to find work or find enough hours of work, the increase is
good news. For workers who feel overworked and must

pedal harder to stay in place, more work is not good news.
Whether a blessing or a curse, the increased employ-

ment of mothers is also a hallmark of the new economy. To
the degree that this increased employment places increased
stress on families, data reveal that the conflict between work
and family time is real and growing.

There have been clear winners and losers over the past
two decades. Those with college and graduate degrees, White
workers, women, non-Hispanics, and high-wage earners have
seen vast improvements in their earnings. But many workers
were shut out of the Bay State’s economic growth.

Further investigation is needed to uncover the causes
for the differences in earnings growth from one decade to
the other. Data suggest that the policies and economic struc-
ture in the 1980s provided more and better-distributed gains
than the new economy has.

1 For two dif ferent definitions, see Wired Web site: http://
hotwired.lycos.com/special/ene/ and the Democratic Leadership Coun-
cil Web site: http://www.neweconomyindex.org/section1_intro.html.
2 See Barry Bluestone and Mary Huff Stevenson’s The Boston Renais-
sance: Race, Space, and Economic Change in an American Metropolis, New
York: Russell Sage, 2000, for an excellent historical depiction of the Greater
Boston area economy.
3 Occupational distribution describes the type of work people do, regard-
less of the product the employer produces.
4 Hispanics can be of any race.
5 The Census Bureau did not collect this information prior to 1994, so
we are unable to make comparisons over time.
6 The worker at the 50th percentile, however, continued to work 40 hours
per week and 52 weeks per year over the 20-year period. The difference
between the median worker and the average worker is due to the increased
number of hours for higher-income workers.
7 Those 65 and older were among the few who worked fewer hours over
the past 20 years. The median elderly worker worked 32 hours per week
in the peak years of the 1970s. During the peak years in the 1980s and
1990s, they worked 25 hours.
8 Hispanics can be of any race.
9 The changed composition of the Hispanic population might explain part of
the reduction in earnings over the past two decades.

RANDY ALBELDA is a professor of economics and the acting director of the
Public Policy Ph.D. program at the University of Massachusetts Boston.

MARLENE KIM is an assistant professor of economics at the University of Mas-
sachusetts Boston.

Median Earnings of Workers 18 Years and
Older by Race and Ethnicity (1999 Dollars)

Sources:  U.S. Bureau of the Census, Current Population Survey; authors’ analysis
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ILLUSTRATION: NAOMI SHEA

The Massachusetts
Knowledge Sector
A Regional Perspective

MICHAEL GOODMAN AND ROBERT NAKOSTEEN

From the Field

The past decade has been witness to an important
transformation in the Massachusetts economy.

High-tech manufacturing has gradually given way to
services, especially those that put a high premium on

specialized knowledge. The future growth of these
“knowledge sector” industry clusters, and by extension
the Massachusetts economy, will depend in important

ways on the continued availability of knowledge
workers to fill an increasing number of positions. Cape & Islands

Southeast

Boston Metro

CentralBerkshire

Pioneer Valley

Northeast
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The employment and export bases of the Massachu-
setts economy have changed in important ways over

the past two decades. Education and location have been
influential factors in determining which workers prosper
most. While many workers experienced robust growth in
personal income during the 1990s, the incomes of others
actually declined (in real terms).1  Examining regional em-
ployment growth and wages in the knowledge sector
reveals an increasingly important set of industries in the
Commonwealth. A look at the wages paid in “knowledge
sector” industries focuses attention on the link between edu-
cational attainment and an economic sector heavily depen-
dent on a highly trained workforce.

The knowledge sector concept was developed in a re-
cent study of important changes in the industry mix of the
state’s economy.2  This study divides the knowledge sector
into the following clusters: knowledge creation, health care,
information technology, financial services, and other manu-
facturing (high-technology manufacturing other than of

pharmaceuticals). This group of industries represents one
of the highest-paying clusters in the state. It is also an im-
portant part of the Massachusetts economy, as gauged by
the magnitude of its employment. Knowledge sector work-
ers’ high-income profile illustrates the impact of educational
attainment on pay scales.

In 2000, approximately 1,250,000 Bay State workers were
employed in the knowledge sector, representing 43 percent of
total employment in the state. 3  The largest proportion of these
workers was in health care, with 12.4 percent of total state em-
ployment, followed by knowledge creation, with 11.3 percent.

Health care was also the lowest paying of the knowl-
edge sector segments; the average annual salary was

approximately $43,000.4  Still, this compares favorably to
the average annual salary of all other sectors, which was just
over $38,000. Other segments of the knowledge sector ex-
hibited more impressive pay levels: financial services and
information technology were the top-paying segments, with
average salaries in the high $80,000 range.
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Educational Attainment of Massachusetts
Workers by Industry Group

Source:  March Current Population Survey, 1999, 2000, and 2001

All Other
Industries

Knowledge
Sector

Advanced Degree

Bachelor’s Degree

Associate’s Degree

Some College

High School

Less than High School

21.7

31.6

10.8

11.9

19.4

4.5

9.2

19.3

8.5

15.2

36.0

11.8

Pioneer Greater Cape and
Berkshire Valley Central Northeast Boston Southeast Islands MA

Knowledge Sector Groups
Knowledge Creation $40,494 $40,712 $49,400 $56,691 $72,515 $45,207 $44,278 $65,632
Health Care 37,328 37,754 35,159 41,977 47,034 39,881 39,063 42,923
Information Technology 59,756 50,830 85,479 84,510 92,726 56,154 60,882 87,361
Financial Services 41,706 54,817 50,254 42,782 103,675 38,299 54,499 89,383
Other Manufacturing 50,064 44,146 52,830 54,765 56,420 36,116 44,433 50,908

All Other Industries 28,876 28,944 33,254 38,353 43,386 31,323 31,476 38,139

All Industries 33,716 33,673 40,037 46,658 57,715 34,426 34,274 49,047

Source:  Massachusetts Division of Employment and Training; 4th quarter 2000 data

Real Average Salaries (2000 Dollars)

Total Knowledge Sector $66,188 1,253,312 43.0
Knowledge Creation 65,632 328,305 11.3
Health Care 42,923 359,899 12.4
Information Technology 87,361 227,392 7.8
Financial Services 89,383 166,742 5.7
Other Manufacturing 45,642 170,974 5.9

All Other Industries 38,139 1,659,138 57.0

All Industries 49,047 2,912,450 100.0

Source:  Massachusetts Division of Employment and Training

Percent of
Total State

Employment

Average
Salary

(2000 dollars)

Total
State

Employment

The Knowledge Sector in Massachusetts
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Both the future growth of our leading
export industries and the incomes of our

workers and their families are connected in
important ways to the educational

attainment of our workforce.

Berkshire 3,760 4,043 8 $40,494
Pioneer Valley 20,526 23,464 14 40,712
Central 17,431 22,772 31 49,400
Northeast 16,122 24,517 52 56,691
Greater Boston 185,271 236,568 28 72,515
Southeast 8,930 11,176 25 45,207
Cape and Islands 3,751 5,347 43 44,278

MA 256,210 328,305 28 $65,632

Source:  Massachusetts Division of Employment and Training

Knowledge Creation

’00 Q4

Employment

Real Average
Salaries

(2000 Dollars)

’93 Q4 ’00 Q4

Percent
Change

An analysis of three re-
cent March Current Popu-
lation Surveys reveals that
workers in knowledge sec-
tor industries possess a sig-
nificantly higher level of
education than workers in
other industries. More than
half of all knowledge sector workers (53 percent) have
earned bachelor’s degrees or better, as compared to 28.5
percent of their non–knowledge sector counterparts and
37.8 percent of all employed workers in Massachusetts.

Taken together, these recent studies strongly suggest
that both the future growth of our leading export indus-
tries and the incomes of our workers and their families are
connected in important ways to the educational attainment
of our workforce.

Regional Patterns of Employment
and Salary
Have the employment and wage growth
experienced in these knowledge sector
industries been enjoyed by firms and
workers throughout the Common-
wealth? When considering knowledge
sector employment across the state, in-
teresting patterns emerge among the
seven Benchmarks regions: Greater
Boston, Northeast, Southeast, Cape and
Islands, Central, Pioneer Valley, and
Berkshire.

Knowledge Creation. Included in this
cluster are higher education; printing and
publishing; legal services; engineering
and architectural services; research and
test services; and management, public
relations, advertising, and accounting ser-
vices. The Greater Boston region has
both the largest and the best-paid knowl-
edge creation segment, with over
236,000 employees and an average sal-
ary of more than $72,000. The Pioneer
Valley, Central, and Northeast regions
have roughly equal employment levels in
the cluster. There is a considerable spread
in salary levels among these three regions,
from a low of around $40,000 in the Pio-
neer Valley to over $56,000 in the North-
east region. In the Central, Northeast,
and Greater Boston regions, this cluster
exhibited considerable employment
growth during the 1990s.

Health Care. The health
care industry cluster is com-
posed of three subsectors:
biotechnology and pharma-
ceuticals manufacturing,
medical instruments, and
health services. While the
biotechnology and medical

devices sectors are among the leading technology and ex-
port industries based in Massachusetts, most workers in this
cluster are employed by health services firms, including hos-
pitals, nursing homes, and other medical facilities.5 Among
all knowledge sector segments, health care is most oriented
to serving local populations, but it is also part of the export
base. Therefore, regional employment growth in this clus-
ter seems to be in response to the changing demographic
profiles of local populations. Both the Southeast and the

Berkshire 6,991 6,514 -7 $37,328
Pioneer Valley 31,294 33,488 7 37,754
Central 35,384 38,495 9 35,159
Northeast 38,242 44,618 17 41,977
Greater Boston 170,434 182,413 7 47,034
Southeast 33,630 40,819 21 39,881
Cape and Islands 8,144 9,798 20 39,063

MA 328,101 359,899 10 $42,923

Source:  Massachusetts Division of Employment and Training

Health Care

’00 Q4

Employment

Real Average
Salaries

(2000 Dollars)

’93 Q4 ’00 Q4

Percent
Change



SPRING 2002 MASSACHUSETTS BENCHMARKS. . . .  21 . . . .

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

Berkshire 627 1,218 94 $59,756
Pioneer Valley 4,083 4,671 14 50,830
Central 9,752 16,636 71 85,479
Northeast 24,197 45,464 88 84,510
Greater Boston 91,384 145,674 59 92,726
Southeast 8,681 11,495 32 56,154
Cape and Islands 1,345 1,543 15 60,882

MA 140,622 227,392 62 $87,361

Source:  Massachusetts Division of Employment and Training

Information Technology

Berkshire 1,462 1,619 11 $41,706
Pioneer Valley 10,657 9,337 -12 54,817
Central 12,977 11,612 -11 50,254
Northeast 9,100 11,198 23 42,782
Greater Boston 99,243 124,408 25 103,675
Southeast 5,563 5,709 3 38,299
Cape and Islands 1,960 2,229 14 54,499

MA 141,682 166,742 18 $89,383

Source:  Massachusetts Division of Employment and Training

Financial Services

Cape and Islands regions have experienced health care em-
ployment growth that is twice that of the state as a whole.
Significantly, these two regions also gained population dur-
ing the 1990s, and much of this gain was in residents over
the age of 45. Berkshire County, which lost population dur-
ing the 1990s, experienced a 7 percent decline in health
care employment between 1993 and 2000.

Real average salaries in the health care cluster are
similar to the overall average for most regions of the Com-
monwealth. At the end of 2000, salaries in the Greater
Boston and Central regions were below the overall re-
gional average. The bulk of employment in this cluster is
concentrated in relatively lower paying health services
jobs. It is evident that the health care industry will con-
tinue to be an economic driver for the larger Massachu-
setts economy. For most regions of the Commonwealth,
this cluster has not been the source of numerous high-

paying jobs.

Information Technology. The information technology in-
dustry cluster contains a wide range of firms, including com-
puter hardware manufacturing and software development
enterprises. Employment growth in this cluster has exceeded
the statewide average in three of the Commonwealth’s seven
regions. Information technology employment grew 94 per-
cent in Berkshire County between 1993 and 2000, albeit
from a relatively small base. Both the Northeast and the
Central regions also experienced robust employment in-
creases during this period, growing 88 percent and 71 per-
cent, respectively.

Real average salaries earned by information technol-
ogy workers exceed the statewide average wage (for all in-
dustries) in all seven regions. In several regions, IT jobs pay
nearly twice the overall regional real average wage. Not sur-

prisingly, the highest real average sala-
ries in this industry cluster were earned
by workers in the Greater Boston,
Northeast, and Central regions. These
are among the best-paid jobs in every
region of the state.

Financial Services. The financial ser-
vices industry consists of firms engaged
in banking, securities and exchange ser-
vices, and insurance. Between 1993 and
2000, financial services employment
grew in every region of the Common-
wealth, with the exception of the Pio-
neer Valley and Central regions, where
they declined by 12 percent and 11 per-
cent, respectively. Both the Berkshire
and Cape and Islands regions experi-
enced modest growth in financial ser-
vices employment in absolute terms,
while employment in Southeastern Mas-
sachusetts grew by a mere 146 jobs dur-
ing this same period. Employment
growth in this industry was highly con-
centrated in the Greater Boston and
Northeast regions, each of which added
thousands of jobs between 1993 and
2000.

The regional difference in salaries
paid to financial services workers is strik-
ing. The real average wages paid to
Greater Boston workers in this cluster
is in several instances twice that paid in
other regions. At the same time, the ro-
bust employment growth experienced
in the Northeast region was concen-

’00 Q4

Employment

Real Average
Salaries

(2000 Dollars)

’93 Q4 ’00 Q4

Percent
Change

’00 Q4

Employment

Real Average
Salaries

(2000 Dollars)

’93 Q4 ’00 Q4

Percent
Change
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trated in the lower-paying positions.
Thus, it appears that the most highly
compensated jobs in this industry are
concentrated in the Boston area, while
the relatively lower-paying “back office”
jobs are more prevalent in other regions
of the state.

Other Manufacturing. This cluster
includes knowledge-intensive manufac-
turing outside of biotechnology and phar-
maceuticals. In this cluster are paper
manufacturing, plastics and rubber manu-
facturing, metalworking, apparel and tex-
tiles, machinery, instruments, and some
miscellaneous categories. This cluster
declined slightly during the 1990s. The
stagnant employment picture is due
mainly to declines in employment in both Greater Boston
and the Southeast region. All other regions in the state ex-
hibited employment growth in the cluster, in some cases con-
siderable growth. In percentage terms, both the Berkshire

Berkshire 3,585 4,838 35 50,064
Pioneer Valley 18,831 20,493 9 44,146
Central 24,673 25,181 2 52,830
Northeast 16,463 21,533 31 54,765
Greater Boston 53,256 44,808 -16 56,420
Southeast 20,205 15,674 -22 36,116
Cape and Islands 130 334 157 44,433

MA 139,252 135,358 -3 50,908

Source:  Massachusetts Division of Employment and Training

Other Manufacturing

The Knowledge Sector in Practice:
Capturing Information in E-Space

In an increasingly global economy, the ability to
capture dispersed knowledge and to get “the
voice of the customer” into organizations may
be more important than ever. Customized

knowledge management software has proven effective
in accelerating innovation, fostering customer loyalty,
building brand identity, and increasing speed to market
for new products and services. Knowledge sector firms
are helping both high-tech and traditional companies
develop and enhance these ever-important connections.

Watertown-based Communispace Corporation has
created software that allows firms to build exclusive
online environments where customers can engage in
open discussions, giving feedback and suggestions any
time of day or night. Communispace helped Hallmark
recruit and link a group of 200 parents who brainstorm
ideas, comment on merchandising strategy, react to pric-
ing recommendations, and discuss product preferences.
Innovation has been accelerated and brand loyalty
strengthened through the group’s online conversations,

surveys, and bulletin boards. The results generated by
Hallmark’s e-community have exceeded expectations—
and have cut market research costs by one-third.

Communispace’s customized software facilitates
product innovation in another important way: It pro-
vides a structure by which clients can tap specialists to
collect and capture knowledge electronically. Trinity
Industries, a world leader in transportation products and
services, “gathered” a dispersed community of engineers
to share ideas and information across time and geogra-
phy. In a process that was both economical and effi-
cient, Trinity’s Communispace community discussed
issues and made critical decisions—electronically—to
design a railroad tank car that improves overall efficiency
by using lighter-weight materials and expanding stor-
age space.

If it is indeed true that a mere 20 percent of knowl-
edge in an organization is ever captured, and the re-
maining 80 percent is in the hearts and minds of em-
ployees, there is an obvious value in the art of collecting
useful information. A vital knowledge sector can help
firms capture and apply knowledge that will promote
efficiency and improve competitiveness in all industries.

and the Northeast regions experienced marked growth.
Among the knowledge sector clusters statewide, only

health care pays lower salaries. Still, salaries in this segment
of manufacturing are higher than the average for non–knowl-
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edge sector industries. This pattern is repeated among the
regions, though the average salary on the Cape and Islands
is considerably lower than for the cluster as a whole.

Conclusion
Employment in knowledge sector industries generally pays
better than employment in other industries and, in many
cases, higher than the average state wage. While the wage
advantages of knowledge sector employment were not as
clear for the health care sector, with some exceptions this
pattern is in evidence in all regions of the Commonwealth.

The continued growth of knowledge sector industries
in Massachusetts and all of its regions will depend in im-
portant ways on the degree to which we can retain and
expand the available pool of well-educated “knowledge
workers.” As business leaders and state policymakers pre-
pare to meet the challenges of economic recovery, they
would be wise to consider policies that help the Common-
wealth “grow its own knowledge workers.” Analysis of the
employment and wage experiences of workers across the
seven regions of the Commonwealth suggests that success-
fully doing so would also provide new opportunities for a
greater number of the state’s working families to command
the higher salaries these growing industries provide.

1 See Randy Albelda and Donna H. Friedman: “Left Behind: The Persis-
tence of Poverty Through the 1990s,” Massachusetts Benchmarks, Fall 2001,
Volume 4, Issue 4, pp. 12–17; and Randy Albelda and Marlene Kim:
“A Tale of Two Decades: Changes in Work and Earnings in Massachu-
setts,” 1979–1999, in this issue of Massachusetts Benchmarks (pp. 12–17).
2 See Robert Forrant, Philip Moss, and Chris Tilly: Knowledge Sector Pow-
erhouse: Reshaping Massachusetts industries and employment in the 1980s
and 1990s, University of Massachusetts Donahue Institute, 2001.
3 Data for this study were provided by the Massachusetts Department of
Employment and Training. The data measuring both employment and
salary are for the fourth quarters of the years 1993 and 2000. Given that
the fourth quarter is typically when bonuses are awarded, these figures
may overestimate annual salaries in certain bonus-intensive industries (e.g.,
financial services).
4 Salary figures presented throughout this article have been adjusted for
inflation using the US CPI for 2000.
5 See Alan Clayton-Matthews: “Medical Devices: A Stronghold of the
Commonwealth’s Economy,” Massachusetts Benchmarks, Winter 2001/
2002, Volume 5, Issue 1, pp. 12–17.

ROBERT NAKOSTEEN is a faculty member at the University of Massachusetts in
Amherst and an editor of this journal.

MICHAEL GOODMAN is the director of the University of Massachusetts
Donahue Institute’s Economic Research and Analysis unit.
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The first issue of Benchmarks (Fall 1997) com-
pared and contrasted the economic boom
of the 1990s to the Massachusetts Miracle
of a decade before. The state’s earlier boom
was already history, of course, but the other

was still under way—so there was guesswork in the follow-
ing characterization:

The 1980s boom was narrow but deep, and the 1990s
boom seems to be wide but shallow. One was narrow
in the sense that it was driven largely by just three
industries: minicomputers, defense, and construction.
But it was deep in the sense that all three industries
provided jobs at relatively high wages to workers who
were at the low end of the education scale. The 1990s
boom looks wide, since it is driven by not only con-
struction but also an array of knowledge-based in-
dustries. Yet it looks shallow, since the knowledge
industries offer few jobs for workers at the low end of
the education scale.

Now, both booms are history. Two of the feature ar-
ticles in this issue depict a different side of their legacy. In
gauging the impact of the booms on the earnings of indi-
viduals and families, Randy Albelda and Marlene Kim docu-
mented Benchmarks’s earlier speculation that the 1990s
boom was a shallow one. As they showed, the hourly earn-
ings of individuals with four-year degrees rose in both de-
cades. Yet, though the hourly earnings of individuals with-
out four-year degrees rose in the 1980s, they fell in the
1990s. Thus, after growing together, the earnings of more-
educated and less-educated workers grew apart.

After Albelda and Kim’s assessment of the 1990s down-
side, Robert Nakosteen and Michael Goodman offered a re-
vealing look at an upside: a region-by-region breakdown of
the knowledge-based industries that led the boom—and paid
their employees a higher overall rate than did the rest of the
economy. Put the two sets of findings together, and a ques-
tion for policymakers becomes clear: What does it take for
less-educated workers to move into higher-paying jobs in
the knowledge sector? As a look at knowledge sectors (aside
from knowledge-intensive manufacturing) shows, the an-
swer is also clear; what it takes is a four-year degree.

E n d n o t e s
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What does it take for less-educated workers to move
into higher-paying jobs in the knowledge sector?

What it takes is a four-year degree.
This isn’t just because college-educated workers domi-

nate the knowledge sector workforce—though they do. At
the turn of the new century, 53 percent of the working-age
wage earners (age 25 to 62) in the state’s knowledge sector
were college graduates. In the rest of the economy, only 28
percent of the earners had college degrees. Nor is it just
because the knowledge sector is the leading source of de-
mand for college workers—though it is. (It employed 37
percent of all earners, but employed 53 percent of earners
who hold at least a four-year degree.) It is also for this rea-
son: A knowledge sector worker with a college degree en-
joys a wage premium, while one without does not.

The typical earnings of a non-degree worker in the
knowledge sector and the typical earnings of a non-degree
worker elsewhere in the economy are roughly the same:
some $27,900 for the first and $25,200 for the second.
But the typical earnings of a college-educated worker
in the knowledge sector are some $12,000 a year higher
than the typical earnings of someone equally well educated
in the rest of the economy: roughly $52,900 for the former
and $40,300 for the latter.

So a good way to help the non-degree workers who have
fallen behind is to enable them to move to both the higher-
paying sector of the economy and the four-year degree.

RALPH WHITEHEAD AND ROBERT LACEY
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Percent Change in Bachelor’s Degrees, 1990–2000
With Educational Attainment in 2000
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Percent
Percent Change

Number Total 1990-2000

Advanced degree 600,225 14.4 42.3
Bachelor’s degree 857,128 20.6 30.4
Associate’s degree 298,880 7.2 4.1
Some college 687,145 16.5 10.0
High school degree 1,143,324 27.5 -3.0
Less than high school 578,303 13.9 -27.0

Total: 4,165,005 100.00 5.1

Massachusetts Educational Attainment, 2000
Persons age 25 and over

Source: 1990 Census (SF3) and 2000 Census Supplemental Survey (C2SS)
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