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President’s Letter

Excerpts from the Board

Economic Currents:
The State of the State Economy
Alan Clayton-Matthews
The end of the recession, predicted for late 2002, has not
materialized in Massachusetts. Instead, our economy continues
to contract. Employment cuts have touched nearly all sectors,
and consumers are growing increasingly apprehensive. What
can we expect in the year to come?

Economic Indices for Massachusetts

The Measure of Massachusetts
Read the latest numbers from the University of Massachusetts
Economic Indices; employment, labor force, and income data;
confidence indices; and more.

Critical Transitions Shaping
the Telecommunications Industry
Craig L. Moore
The telecommunications industry has been one of major impor-
tance to the Commonwealth. Though the recession has hit the
industry especially hard, there is good news in certain sectors.

From the Field
Berkshire Region: The Emergence of
Technology Enterprises
Rebecca Loveland and Steven Ellis
A recent study confirmed the importance of the Berkshires’
technology enterprise cluster, as well as its impressive rate of growth
over the past decade. Could this be part of a long-term fix for the
region’s economy?
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Broadband Deployment —
Where Do We Stand?
William Ennen
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Five years ago this fall, the University of Massachusetts published the inaugural
 issue of Massachusetts Benchmarks in cooperation with the Federal Reserve Bank of
 Boston. In the years since, the journal has grown in both stature and influence and

has provided leaders of government, the business community, and other interested parties
with valuable data and analysis about the status and direction of the Massachusetts economy.

Since its inception, Benchmarks, under the co-editorship of UMass Amherst Professor Craig
Moore and Dr. Lynn Browne of the Federal Reserve Bank of Boston, has performed its
mission exceedingly well. The publication of this issue marks the transition into a new era for
Benchmarks. Starting with our winter 2002 issue, UMass Boston Professor Alan Clayton-
Matthews will assume the role of co-editor with Dr. Browne. On behalf of the University of
Massachusetts community and our colleagues at the Federal Reserve Bank of Boston, I offer
sincere thanks to Professor Moore for his five years of dedicated service to what has become
a Massachusetts institution.

Professor Clayton-Matthews’s work on the Massachusetts current and leading
economic indices over the past five years has rapidly become a critical source of
information for policymakers, business strategists, and the media. In this issue,
Professor Clayton-Matthews again provides a comprehensive, thoughtful analysis of
the current state of the Massachusetts economy and what the future holds. It is clear
from his data that we continue to face serious challenges.

The Benchmarks journal’s unique focus on regional economies continues in this
issue with a report by Rebecca Loveland and Steven Ellis of the UMass Donahue
Institute on the emerging technology enterprise industry cluster in Berkshire County.
This article documents how the technology enterprise cluster outperformed every
major division of the Berkshire economy from 1993 to 2000.

Also in this issue, Professor Moore summarizes the results of his ongoing examination of the
Massachusetts telecommunications industry. While this article confirms that this important
industry has been hit hard by recent economic woes, it demonstrates that much of the job
losses have occurred in the high-tech manufacturing sector of the industry, while the
telecommunications services sector continues to grow.

Taken together, the Berkshire County and telecommunications studies suggest that the
Commonwealth’s best hope for job growth in a sluggish economy rests with small technology
companies that are oriented to service, rather than manufacturing.

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

The Massachusetts economy is exhibiting widespread weakness, with many sectors
            in stagnation or decline. Manufacturing continues to shed jobs, as it has for some
           time. Construction, previously a source of strength, is seeing shrinking employment.
Other sectors with rising unemployment include retail and wholesale trade, business services,
and government.

In the financial services sector, significant job losses in New York City—the epicenter of the
industry—are now starting to spread to Massachusetts. Consumer confidence, which had been
growing early in the year, is now on the decline.

The unemployment rate in the state has nearly doubled since the late fall of 2000, when it was
at a record low. In early spring, the mean duration of unemployment among unemployment
insurance claimants in the Commonwealth had risen to 17 weeks, the third-highest in the
country. State withholding tax collections, which had shown mild growth early in the year, are
declining again. Though there is no clear pattern of decline in sales tax collections, there is no
reason for short-term optimism.

The fundamental problem is that the state’s most important sectors are experiencing the most
difficulty nationally and globally. Recovery in high-technology manufacturing, telecom-
munications, and information technology—and many of the businesses that support these
activities—has been disappointing.

Even for the national economy, most of the risk seems to lean toward weakness. Oil prices and
availability may become a problem, reflecting continuing trouble in the Middle East. The
likelihood of an oil price spike, however, should be circumvented by the surplus capacity of
OPEC oil producers.

Consumer spending, though it has softened, has continued to provide a safety net for the
national economy, as we await a comeback in capital spending. If consumption expenditures
falter nationally, there is nothing on the horizon to provide strength; we would expect another
downturn. A potential problem is a burst in the house-price bubble (if indeed there is a
bubble), which would leave consumers financially exposed. Even if consumer spending holds
up, there may not be robust growth nationally in the short term. Without a robust recovery,
it is very likely that unemployment rates will remain high and the recovery will be “jobless.”

In summary, the board expects continuing weakness or decline in the state economy until our
important economic sectors start recovering nationally. Extraordinary growth in these same
sectors fueled the state’s rapid economic expansion through the late 1990s, and they now
appear to destine our output to decline or stagnation through at least the first quarter of
2003. A corollary conclusion is that policymakers should not expect a turnaround in state tax
revenues anytime soon.

The board wishes to express its gratitude to Professor Craig Moore, who has announced his resigna-
tion as editor of Massachusetts Benchmarks. Professor Moore provided stellar editorial leadership
during the past five years, in the face of a challenging and unruly editorial board. We thank him.
Professor Moore will remain a member of the board.

SUBMITTED NOVEMBER 1, 2002
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economic CURRENTS

Massachusetts is still in a recession. Forecasts made

earlier in the year — that the state economy would be

experiencing modest growth by now — have been

revised. Instead, it continues to contract. Joining long-

suffering sectors such as technology and manufac-

turing, finance and state government are now making

employment cuts. Even consumers, whose continued

spending has been a last stronghold of the state

economy, are showing signs of distress. Will the

Commonwealth follow the nation on the road to

recovery, or is our trajectory taking us elsewhere?

A L A N  C L A Y T O N - M A T T H E W S

The Commonwealth’s economy, instead of
  mildly expanding, as was expected early in the
 year, continues to contract. According to the
  Massachusetts Current Economic Index, real

gross state product declined in the third quarter at a 0.5
percent annual rate. The leading index for September is
positive, at 0.5 percent, suggesting that Massachusetts is
on the verge of a recovery that could begin slowly by the
spring. The three-month average of the leading index,
however, is -0.2, indicating that the recession is likely to
continue into the beginning of next year.

Most of the data and news not included in the index
tend to support a continuation of the recession, though it
is possible that the worst is occurring now and that business
conditions will soon begin to improve. The New England
Economic Project forecast for Massachusetts takes this
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 Economic Indices for
Massachusetts

The Massachusetts Current Economic
 Index for September was 127.5, down
  0.3 percent from August (at annual

rates), and down 0.5 percent from September
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 September was 0.5 percent, and the
three-month average for July through Sep-
tember was -0.2 percent (negative 0.2 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 will grow at an annualized
rate of 0.5 percent through March 2003.
Because of monthly fluctuations in the data on
which the index is based, the three-month
average—a 0.2 percent decline—may be a more
reliable indicator of near-term activity.

The economic outlook for Massachusetts
deteriorated over the summer. According to
the current index, the state economy con-
tracted at an annualized rate of 0.5 percent in
the third quarter, the seventh consecutive
quarterly decline. In contrast, the U.S. eco-
nomy grew at an annualized rate of 1.3 per-
cent in the second quarter and is expected to
exhibit strong growth in the third quarter. The
state’s relative weakness is due to its
substantially higher concentration of infor-
mation technology producers, which are
suffering from a drought in capital spending
by businesses.

The recession is likely to continue into
the beginning of next year, despite the positive
value of the leading index. Quarterly reports
from technology companies are almost uni-
versally downbeat. Many firms with a sub-
stantial presence in the state, including EMC,
Lucent, Hewlett-Packard, and Sun Micro-
systems, are laying off workers. The finance
industry is also shedding workers, as a result
of the bear market. This is not yet captured in
the indices’ underlying indicators, nor is
October’s consumer confidence for Massa-
chusetts, which plummeted, according to the
MassInsight survey. The Massachusetts
economy should continue to contract, even
as the U.S. economy expands.

SUBMITTED OCTOBER 21, 2002

Massachusetts Current Economic Index

Massachusetts Leading Economic Index
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rather optimistic view: output will begin to grow in the first
quarter of 2003, employment will follow in the second
quarter, and the unemployment rate will begin to fall by
the end of 2003. The fact that this view now seems optimistic
reflects how disappointing the last few months have been.

The Recession Continues in Massachusetts

This recession—which began in December 2000, as dated
by the peak of the Massachusetts Current Economic
Index—is nearing the two-year mark. The cause of this
downturn was the bursting of the technology bubble in
stocks, production, and employment in the spring of 2000.
The collapse of business spending that followed, particu-
larly on information technology, hurt Massachusetts
disproportionately because of the state’s concentration in
the production of computers, electronics, and communica-
tions equipment. The year-over-year percent declines in
investment spending for information processing equipment
and software, as measured in national income and product
accounts, was deeper than at any time since the 1950s. In
absolute terms, or as a proportion of the economy, they
are unprecedented.

Growth in Information Processing
Equipment and Software, U.S. Investment

Real gross state product, as proxied by the current
index, has declined for seven consecutive quarters. This is
in marked contrast to the U.S. economy, which, in terms
of real gross domestic product, has been growing for the
past four quarters (assuming the third quarter this year
shows positive growth).

Massachusetts has also experienced a higher rate of
job loss than the nation as a whole. In the first nine months
of this year, overall payroll employment nationally grew
0.1 percent, while in Massachusetts it declined by 0.9
percent. Since the peak payroll employment of 3.4 million
jobs in January 2001, the net job loss has been 92,100,
or 2.7 percent of all jobs. During this same time, the nation
as a whole lost 1.2 percent of its jobs.

Employment losses in Massachusetts have been
widespread and continue to accumulate. The only sectors
that added jobs in the six months through September are
health, education, and social services (related to child care);
the federal government; K–12 public education; and
savings banks. The latter reflect the large volume of
mortgage refinancing.

Employment in manufacturing and business services
has been particularly hard hit. Since the employment peak
in the beginning of 2001, 9.1 percent of manufacturing
jobs, on net, have been lost. In the key industrial machin-
ery and electronic equipment and components sectors,
the losses have amounted to 9.5 percent and 16.3 percent,
respectively. In the business services sector, which includes
temporary employment services and software, the rate of
employment loss has been even higher, with 18.5 percent
fewer jobs than at the peak. Even the money management
and mutual fund industry has shed workers, as indicated
by the 6.2 percent drop in jobs in nonde-pository
financial institutions.

So far this recession has been characterized as mild, at
least relative to the devastating downturn at the end of the
1980s. The current index fell 1.7 percent in the first 21
months of this recession, versus 5.3 percent in the first 21
months of the last recession.
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Growth in Real Product, Massachusetts CEI vs. U.S. GDP

Source: U.S. Bureau of Economic Analysis

Source: U.S. Bureau of Economic Analysis; author’s calculations
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This characterization may change, however, when
employment data are revised next February. New data will
be derived from the more reliable “202” employment
series, which is based on a complete job count. The two
employment series tracked each other well until last
October. Between October 2001 and March of this year,
however, the last month of data available in the 202 series,
the rate of job loss in the payroll survey slowed, while the
rate of job loss in the 202 series accelerated. From the
employment peak through March, the 202 series indicates
a loss of 42,300 more jobs than shown by the payroll
survey. If this differential were maintained through
September, then the actual job loss from the peak would
be 134,400, or 4.0 percent. During the first 20 months
of the prior recession, 178,100, or 5.7 percent of all jobs
were lost.

It Could Be Worse

It is commonly accepted that the recession would be much
worse, both nationally and locally, had it not been for
consumer spending. Consumer confidence has been
supported by low interest rates, a strong real estate market,
and a high level of mortgage refinancing with substantial
“cash outs.”

In Massachusetts, there was another factor that almost
certainly supported spending, and therefore the state’s
economy. This was the enormous excess level of capital
gains, bonuses, and realized stock options that Massa-
chusetts residents and workers accumulated during the
last few years of the boom and bubble. These amounted
to perhaps $40 billion or more in additional income.1

Though there is no way to account directly for how these
monies were used, it is very likely that they have supported
household spending in a manner similar to the way the
Commonwealth’s rainy day tax fund has supported state
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Massachusetts Job Growth, Payroll
Survey vs. Unemployment Insurance

Filings by All Employers

Source: Massachusetts Division of Employment and Training

spending. This is a large sum of money, and though it is
concentrated among a relatively small proportion of
households, it may result in enough additional local
spending to keep the economy from slipping deeper into
recession. It may help tide us over until business spending
picks up again.

Signs of Life…

Not all of the economic indicators are negative. After all,
the Massachusetts Leading Economic Index for September
is projecting slow growth in the state’s economy through
March. This follows three months of negative projections.
The improvement reflects a good employment report for
September, in which the unemployment rate held steady,
and payroll employment eked out a modest gain of 900
jobs. There was also a rebound in stock prices in the two
weeks prior to the index’s calculation.

Some production indicators are also positive. U.S.
investment spending for information and processing
equipment and software was up at an annualized rate of
8.9 percent in the second quarter.2 Shipments of North
American semiconductor equipment were up sharply in
the third quarter, at an annualized rate of 63 percent.3

Both these national indicators are significant for
Massachusetts because of the state’s concentration of
production in these investment goods. The increase in
semiconductor equipment is in response to a surge in new
orders for machinery and testing equipment to make a
new generation of computer chips.

Worldwide Semiconductor Equipment
Shipments and Bookings

Source: Semiconductor Equipment and Materials International

One of the only production indicators regularly
available at the state level is merchandise exports,4 and these
are up sharply since October of last year. In the three-
month period ending in August, they grew at an annualized
rate of 73 percent over the prior three months.
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…but There Are Storm Clouds on the Horizon

The overwhelming weight of recent news is decidedly
negative. Technology firms reporting third-quarter financial
results did not have good news. Among these were EMC,
Lucent, Hewlett-Packard (which acquired Compaq), Sun
Microsystems, and Intel, all major technology-related
employers in the state. All cited disappointments in revenues,
lowered expectations of sales for the fourth quarter, and—
with the exception of Intel—announced layoffs or are in
the process of laying off workers. The statements of these
companies and other technology firms suggest that
conditions deteriorated significantly over the summer.

Furthermore, relative to six months ago, there is a
greater degree of uncertainty over when demand for their
products—most of their sales rely on capital spending by
business—will resume. Last year at this time, there was a

rough consensus among industry analysts that capital
spending and technology sales would pick up in the spring
of 2002. When spring came, the turnaround was moved
back to this fall or the fourth quarter. Now, very few
industry executives are confident enough to hazard a guess
they would release to the public. Instead, the strategy seems
to be to hunker down and rely on cash reserves to tide
their firms over until demand resumes.

In the absence of revenue growth, firms in the
technology sector are attempting to get to profitability or
to minimize the “burn rate” of cash reserves by cutting
costs. This is usually accomplished by means of reduced
capital expenditures and layoffs. It also appears that many
firms, in the expectation that business would have begun
growing robustly by now, were hoarding workers that they
now cannot afford to keep. Both EMC and Sun Micro-
systems specifically mentioned this strategy in their recent
layoff announcements.

National production data for information-technology
sectors corroborates these quarterly reports. Industrial
production of information processing equipment in the
third quarter is down from the prior quarter at a 2.0
percent annualized rate.5 The value of shipments for
computers and electronic products in the three-month
period ending in August is down at a 1.7 percent annual-
ized rate, while orders are down at a 7.0 percent annualized
rate. Furthermore, the orders-to-shipments ratio is below
one, suggesting that shipments are unlikely to improve in
the coming months.6

Though worldwide semiconductor billings were up
at a strong annualized rate of 23.2 percent in the three-
month period ending in August, sales from companies in
the Americas (essentially, the United States) were down at
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Merchandise Exports Seasonally
Adjusted Three-Month Average

Source: Massachusetts Institute of Social and Economic Research

EMC

Sun Microsystems

Akamai Technologies

Intel

Lucent Technologies

EMC

Fidelity Investments

Hewlett-Packard

Radio Shack

10/18/2002

10/18/2002

10/17/2002

10/16/2002

10/12/2002

10/4/2002

10/1/2002

9/26/2002

8/22/2002

Sales up from prior year, but below prior quarter. Losing market share.

Announced layoffs of 4,400, 10% of its workforce. Sales down 4% from prior year.

Cutting 200 jobs, 29% of its workforce. Sales down 17% from prior year.

Lowered expectations of fourth-quarter sales growth to between flat and 6% above third quarter.
The fourth quarter is normally strong.

Cutting 10,000 additional jobs as sales fall below existing “anemic” expectations. Credit rating fell
deeper into junk bond status.

Cutting 1,350 jobs, 7% of its workforce, citing “brutal” lack of demand for technology products.

Cutting 1,695 jobs, 5.4% of its workforce. More than 870 of the jobs are in Massachusetts.

Cutting an additional 1,800 jobs due to persistent weakness in technology spending by
consumer and business sectors.

Reduced its third-quarter sales estimates to a negative growth of 1% to 2% from the prior year, as
business dropped abruptly in August.

Sources: Wall Street Journal, Boston Globe

News: Technology and Finance-Sector Businesses with a Strong Presence in Massachusetts
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a 6.0 percent annualized rate.7 Even the recent bright news
for semiconductor equipment has a dark side. Though
the quarterly rate of shipments was up sharply, September
was down from August. Furthermore, new orders
(bookings) have declined sharply in the third quarter and
in September were running at only 80 percent of ship-
ments, indicating that a further decline in the coming
months is likely.

The bad news is not limited to technology production;
the finance industry is also under pressure to cut costs.
Falling stock markets and outflows of money from high-
fee equity funds to lower-fee bond and money market funds
have hit the money managers. Fidelity, Putnam, State
Street, and State Street Research and Management have
all laid off workers. Fidelity recently announced the layoffs
of 872 Massachusetts workers by the end of the year.

The state government will almost certainly have to
continue shedding workers, as the Commonwealth is in a
deep revenue hole that will take years to surmount. From
the mid 1990s through 2001, the trend rate of growth of
tax revenues was approximately 6.0 percent per year, while
spending grew at about 5.8 percent per year. At the end
of the technology bubble, revenues grew faster than this
trend rate, despite reductions in tax rates, allowing the
state to accumulate reserves in a “rainy day” fund. As
recently as March 2001, revenue collections were running
at an annual rate of $600 million above trend. Between
then and July 2002, the monthly average flow of revenue
collections fell more than 20 percent. For the first three
months of FY 2003, collections are running at an annual
rate of $2.4 billion below trend. Recently, baseline revenue
growth for FY 2003 was lowered to roughly 1 percent.

Finally, but perhaps not surprisingly, households
are feeling less confident about the economy. Accord-
ing to MassInsight’s consumer confidence poll for
Massachusetts, conducted every third month, consumer
confidence plummeted in October to 78, down from 109
in April. Perhaps to a large extent, households were
reflecting their feelings about the possibility of war with
Iraq and falling stock market prices. It is also likely their
responses were affected by the “real” economy, including
job losses, slow income growth, uncertainty about future

income, and worries about debt payments. This could mean
that declines in consumer spending are imminent. Wage
income in the state, as estimated by the nominal with-
holding tax base, grew at a slow annualized rate of 1.1
percent in the third quarter, while consumer spending in
Massachusetts, proxied by regular sales taxes, has been
significantly weaker than consumer spending nationally.

There is a distinct possibility that both businesses and
households, in assuming the recession would be short, have
acted in a manner to buffer the effects of the recession by
retaining workers and maintaining an accustomed standard
of living. As the recession continues, both may feel the need
to cut back on spending, which will prolong the recession
into at least the beginning of next year. On the other hand,
if spending by businesses for technology equipment or
research and development begins to rise in the fourth
quarter, the downturn may begin drawing to a close.

SUBMITTED OCTOBER 23, 2002

1 Estimated from capital gains tax collections from FYs 1997–2001 to the
amount they exceed $300 billion. Also from the author’s estimates of
withholding tax collections—derived from bonuses and stock options—
to the amount they exceeded $200 million in FYs 1997–2001. The
methodology is available from the author on request.

2 From the BEA’s National Income and Product Accounts.

3 From Semiconductor Equipment and Materials International, an industry
trade association.

4 These data originate from the U.S. Department of Commerce and are
processed and released by the Massachusetts Institute of Social and
Economic Research.

5 Board of Governors of the Federal Reserve System, monthly report on
industrial production.

6 The Census Bureau, monthly survey on manufacturers’ shipments,
inventories, and orders.

7 The Semiconductor Industry Association, monthly press release on
worldwide semiconductor sales.
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There is a distinct possibility that both businesses and
households, in assuming the recession would be short, have acted

in a manner to buffer the effects of the recession by retaining
workers and maintaining an accustomed standard of living.

ALAN CLAYTON-MATTHEWS is an assistant professor and the director of
quantitative methods in the Public Policy Program at the University of
Massachusetts Boston.
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TheMeasure of Massachusetts

Unemployment Rates

State Labor Force
and Employment

State Income
and Prices

Labor Force (household-based)

Employment (establishment-based)
Manufacturing
Services

Monthly Initial Unemployment Claims

Income
Personal Income ($M)
Real Personal Income ($M 1982–84)

Boston Consumer Price Index

MA House Price Index

MA New House Permits (monthly avg.)

09/02

09/02
09/02
09/02

09/02

'02 Q2

09/02

'02 Q2

10/01-09/02

3,381,400

3,205,600
398,700

1,215,600

32,992

251,716
139,972

199.1

187.9

1,439

  2.6

  1.4
- 4.3
- 0.5

   8.0

   1.3
   0.0

   3.3

   11.0

   0.0

Period Value
Change from

Year Earlier (%)

Regional Employment Central
Fitchburg-Leominster PMSA 63,737 1.6 7.5 5.7
Worcester, MA-CT PMSA (MA only) 240,364 2.5 5.8 4.6

Cape and Islands
Barnstable-Yarmouth MSA 79,919 3.7 3.2 2.6
Cape Cod, Vineyard, Nantucket SDA 130,679 3.2 3.1 2.5

Boston Metro
Boston, MA-NH PMSA (MA only) 1,753,376 0.7 5.0 3.8

Northeast
Lowell, MA-NH PMSA (MA only) 161,349 0.7 6.6 5.1
Lawrence, MA-NH PMSA (MA only) 122,658 0.8 8.3 6.6

Southeast
Brockton PMSA 125,694 1.2 5.5 4.2
New Bedford PMSA 76,222 1.9 6.8 5.4
Providence-Fall River-Warwick, 114,653 2.7 5.2 4.2
    RI-MA MSA (MA only)

Pioneer Valley
Greenfield LMA 32,269 1.1 3.6 2.7
Springfield MSA 275,954 2.6 4.9 3.8

Berkshire
North Adams LMA 12,049 (0.5) 4.6 3.3
Pittsfield MSA 37,302 2.5 4.9 3.9

Employment

Change from

Year Earlier (%)9/02 9/02 9/01
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Unemployment
Rate
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The Massachusetts Current Economic Index for September was 127.5, down 0.3 percent from August (at annual rates), and down 0.5
percent from September 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 September was 0.5 percent, and the three-month average for July through September was
-0.2 percent (negative 0.2 percent). The leading index is a forecast of the growth in the current index over the following six months,
expressed at an annual rate. Thus, it indicates that the economy is expected to grow at an annualized rate of 0.5 percent through March.

The expected recovery has not materialized. Instead, the state economy contracted at an annualized rate of 0.5 percent in the third quarter,
the seventh consecutive decline. The recession is likely to continue into 2003, despite the positive value of the leading index.

For further analysis, see Economic Indices for Massachusetts on page 5.

Unemployment Claimants
by Average Weekly Wage

Duration of Claimants’
Unemployment

In terms of wage profile for those out of work, statistics reveal that this recession has been fairly evenhanded. With
regards to duration, the largest proportion experienced five or more weeks of unemployment.

Sources: Profile of Massachusetts Unemployment Claimants, Massachusetts Division of Employment and Training Economic Analysis Department, second quarter 2002.

The University of Massachusetts
Economic Benchmarks

Current Economic Index 127.5 128.1

Leading Economic Index 0.5% -1.6%

Sept. ’02 Sept. ’01

A PROFILE OF UNEMPLOYMENT INSURANCE CLAIMANTS, SECOND QUARTER 2002

Consumer Confidence
U.S. and Massachusetts

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

QUARTERLY DATA

Business Confidence
in Massachusetts

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

MONTHLY DATA
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Every part of the global economy relies on the products and services of the information technology sector. Even
with the recent economic downturn—hitting telecommunications particularly hard—there has been good news
for Massachusetts: the telecommunications sectors in which we are strongest are the ones that continue to grow.

We are well aware of the telecommunications
    industry’s remarkable rise and fall during the
       second half of the 1990s. Capital poured in as

companies ramped up capacity and investors scurried to
ride the industry’s rapid growth. In unprecedented
anticipation, planning and production spun out of control.
The resulting glut of fiber networks and a huge inventory
of equipment met the new millennium with greatly reduced
demand. Sales plummeted, venture capitalists ran for cover,
and companies in many segments of the telecom sector
went bankrupt. The past three years have been a period of
reorganization, consolidation, and adjusted expectations.

The telecommunications industry is defined here by
the following sectors: communications equipment manu-
facturing, communications services, software, systems inte-
gration, and telecommunications-related construction and
trade. Looking at changes in firms and employment between
1993 and 2002 for both Massachusetts and the United

States reveals some sectors that have experienced stability—
and even growth—in recent years.

The manufacturing sector seems to have been hit
hardest. Dun & Bradstreet data show a 1 percent decline
in manufacturing employment between 1998 and the
second quarter of 2002, with a steeper decline (6.2 per-
cent) between the first quarter of 2001 and the first
quarter of 2002.1 Numbers issued by the Bureau of Labor
Statistics (BLS)—and recent media coverage—indicate a
sharper drop-off.

The industry’s manufacturing segment is experiencing
the highest volatility.2 It has seen a significant decline and
now appears to be in the midst of consolidation and
restructuring. Other sectors have not experienced the same
degree of employment volatility. The communications
services sector—the largest segment of the industry, with
37 percent of employment—has seen slow but steady growth
over the past five years.

the Telecommunications Industry
Critical Transitions Shaping

the Telecommunications Industry
Critical Transitions Shaping

Illustration by Naomi Shea
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Telecommunications Products and Services

The telecom sector includes all companies that play a role
in building and maintaining telecommunications networks
and providing the products and services those networks
offer. The industry’s products and services are used to send
and receive information among people and machines. This
information takes the form of voice or audio, images or
video, and data. The most common examples are telephone
services, cable television, and the Internet, but some of
the most important are data transfers used in financial
transactions, medical services, government administration,
distance learning, and a host of other activities.

In 1993 there were approximately 1,306 business
sites in Massachusetts with workers who were primarily
involved in the telecommunications industry.3 By 1996
this had grown to 3,061, a remarkable 134 percent
increase. The figures for 1998 show 4,586 employment
locations, and the latest figure—from the second quarter
of 2002—is 6,293.

Employment figures for these facilities have also
reflected strong growth. From 1993 to 1996, employment
in the telecom sector grew from 56,411 to 90,876, an
increase of 61 percent. In the second quarter of 1998, the
number of telecom jobs was 93,988, and in the second
quarter of 2002 employment was up to 131,790, an
increase of 40 percent.

Communications services, the largest segment of the
telecom sector, accounts for about 37 percent of all telecom
jobs. Manufacturing employment fell from 26 percent in
1998 to 18 percent in 2002. Software gained close to 9,000
jobs between 1998 and 2002, increasing its share of the
industry’s employment from 14 percent to 17 percent.• Communications equipment manufacturing

   encompasses the production of communications
   devices, including everything from handsets
   to routers and switches, cables, and television and
   radio broadcasting equipment.

• Communications services include telephone,
   cable, and wireless networks, as well as
   repair services.

• Software runs the networks, provides
    interactive content, and is involved in almost
    every aspect of IT.

• Systems integration includes the integration
   of hardware, software, human resources, and
    communications services into networks.

• Wholesale trade is related to telephone and
   communications equipment, while retail trade
   is a small but growing segment.

• Construction involves building communication
   towers, laying cable, and developing other facilities.

*  There is a slight difference between SIC codes used in
    an  earlier Benchmarks study and those in this study.
    This change in definition does not significantly affect
    the overall trends in employment.

Communications equipment manufacturing. Regardless
of the medium that carries signals, equipment is needed
to direct the messages across the network. Devices include
various routers, multiplexors, and switches. The informa-
tion is sent and received by various products, including
telephones, radio receivers, televisions, personal computers,
cellular phones, pagers, and other devices.

In 1993 there were 29,240 people employed at 147
locations in the manufacturing of communications equip-
ment and cable in Massachusetts. This increased to 32,686
by the second quarter of 1996. By 1998, however, employ-
ment had fallen to 24,392, and was 24,137 in the second
quarter of 2002. The long-term decline was greatest in
telephone and telegraph apparatus manufacturing, falling
from a high in 1993 of 19,301 workers to 15,227 in 1996

The following segments contribute
to our definition of the

telecommunications industry. *
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Telecommunications Industry
Employment 1998 –2002

DEFINING THE INDUSTRY

Change

200220022002200220022000200020002000200019981998199819981998SSSSSeeeeegmentgmentgmentgmentgment ‘98 ‘98 ‘98 ‘98 ‘98 –––––      ‘02‘02‘02‘02‘02

Employment

Equipment Manufacturing

Communications Services

Software

Systems Integration

Wholesale Trade

Retail Trade

Construction

TTTTTotalotalotalotalotal

24,392

24,660

13,370

17,797

10,510

1,865

1,394

93,98893,98893,98893,98893,988

24,138

31,663

16,557

16,954

9,791

1,757

1,645

102,505102,505102,505102,505102,505

24,137

49,135

22,182

19,017

12,193

2,205

2,921

131,790131,790131,790131,790131,790

-1%

99%

66%

7%

16%

18%

110%

40%40%40%40%40%

Communications
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and then to 8,138 in the second quarter of 2002. In 1993
the number of locations involved in manufacturing tele-
communications equipment was 147. That grew to 212
by 1996 and to 351 in 2002.

As with other kinds of manufacturing across the state,
this segment of the industry has experienced significant
declines. These reflect a dramatic drop in demand for
equipment, as well as the fact that some of the Common-
wealth’s large telecommunications companies are out-
sourcing more of their production work to contract manu-
facturers. These contract manufacturers make many
electronic devices in addition to telecommunications
equipment. Consequently, they are not categorized by data
sources as being in the telecommunications industry.
Lucent’s recent outsourcing of manufacturing operations
to Solectron is an excellent illustration of this phenomenon.
While well known for its printed circuit board assembly
business, it delivers a full range of services to customers in
a variety of industries: automotive, computing, consumer
electronics, computer peripherals, and telecommunications.

Radio and TV communications equipment manu-
facturing had 71 facilities in 1993, employing some 9,007
people. By 1996 there were 105 facilities with 15,957
workers, but this had fallen to 86 facilities with 9,003
employees by 1998. Data for the second quarter of 2002
show that there are approximately 100 facilities, but they
employ only 5,375 people. The average size of the facility,
as measured by total employment, is shrinking. Again, some
of this may be due to outsourcing.

Communications cable manufacturing is the smallest part
of telecommunications manufacturing, with just 13 facil-
ities and 1,367 employees in the second quarter of 2002.
This compares to 15 locations and 932 workers in 1993.

The BLS reports that communications equipment
manufacturing in Massachusetts experienced a precipitous
drop-off in employment in the first half of 2002. Dun &
Bradstreet data indicate a very modest (1 percent) decrease
from 1998 to the second quarter of 2002. In the past year,
however, this segment has experienced a 6.2 percent
employment decline, a loss of nearly 1,600 jobs. The national

picture is even worse: BLS reports that employment in this
segment dropped by approximately 70,000 workers—or 25
percent—from January 2001 to July 2002.

While reliable state-level sales data are not available, a
recently released US Census Bureau report indicates that
communications equipment sales in the United States fell
32 percent between the second quarter of 2001 and the
second quarter of 2002.4 This represents a $10 billion
decline in a one-year period. A review of recent export
data suggests that Massachusetts telecommunications
equipment firms have likely experienced similar declines.

State-level data from the Massachusetts Institute for
Social and Economic Research documents a dramatic
decline in value for three major categories of telecommu-
nications equipment. Between July 2001 and July 2002,
the value of these exports from Massachusetts to other
countries declined by more than $670 million.5

The strength in the hardware manufacturing industry
is based on research and development leading to new
devices and a shorter product cycle. The importance of
R&D to this sector is highlighted in the Index of the
Massachusetts Innovation Economy, 2001, by the
Massachusetts Technology Collaborative. MTC reports:
“R&D fuels the development of new technologies and
goods and services that drive company growth in the
Innovation Economy.” The commitment to R&D by
publicly traded companies in Massachusetts in 2000 is clear.
A heavy investment in R&D in both communications
services and hardware underscores their importance to the
telecom sector.

Communications services. Approximately 49,000 people
are employed in this segment of the telecom sector, 27,447
of whom work in telephone services firms. Since 1998,
employment here has almost doubled. The segment seems
immune, both nationally and in the state, to the turmoil
in other sectors of the industry.

Communications services grows in tandem with an
increased customer base. The more people served, the
larger the networks and the more employees needed to
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Communications Equipment Manufacturing

ChangeEmployment

3357.01

3577

3661

3663

3669.99

Communications cable

Computer peripheral equipment, NEC

Telephone and telegraph apparatus

Radio and TV communications equipment

Communications equipment, NEC

TTTTTotalotalotalotalotal
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6,811

5,393

9,003

2,250

24,39224,39224,39224,39224,392

849

7,174

6,954
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1,367

7,674
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46%

13%

51%

-40%

-30%

-1%-1%-1%-1%-1%
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build, maintain, and service these networks. Massachusetts,
being a relatively small state in population and geography,
has a smaller number of people working in this part of the
industry. Relative to its size, however, it has a significant
amount of activity.

Both employment and sales in telephone service and
cable television have enjoyed steady growth over the past
five years. This represents approximately half of the
industry’s employment in Massachusetts, and its continued
growth is a healthy economic sign.

Software development. In 1993, there were approxi-
mately 100 employers and some 3,236 people in
telecommunications software. By 1996 this had increased
to 453 locations with 10,655 workers. Figures from 1998
through 2002 show growth from 13,370 people to
22,182, an increase of 65.9 percent. This segment of the
industry continues to grow at a strong pace.

Systems integration. There are about 19,000 people
working for 933 firms in this part of the telecom sector,
up only slightly from 1998. This was the youngest and

Sources: Standard & Poor’s COMPUSTAT; Collaborative Economics as seen in the Massachusetts Technology Collaborative Index of the Innovation Economy, 2001

Corporate R&D per Employee by Industry Cluster, Massachusetts, 2000

fastest-growing segment from 1993 to 1996. It has
regained its momentum after slowing sales during 2000
and 2001. Employment has continued to rise over the
past five years, even when revenues dropped. This is an
area of intense competition, however; other regions, such
as California and the Maryland and Virginia defense
complex, continue to grow.

Wholesale and retail trade. Wholesale trade is a relatively
small segment of the telecommunications sector. It has
evolved over the past decade from 923 locations employing
10,510 people in 1998 to 878 facilities and 12,193 workers
in 2002. Most of the employment and sales in wholesale
trade are related to telephone and communications
equipment. Cable sales make up only a very small and steady
part of the activity.

Retail trade involving telephone and communications
equipment was not included in the original definition of
the industry (1996). Employment and sales at the retail
level have been small and relatively steady. Most sales and
jobs are related to the local Massachusetts marketplace,
with its small population and customer base.
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National Rank by Employment

Construction

Manufacturing

Communications Services

Wholesale Trade

Retail Trade

Telecom Software

Systems Integration

26

6

18

7

12

3

4

18

6

15

6

19

2

8

20021998Category

Even with its small population, Massachusetts
consistently ranks among the top states in employment
in major segments of the telecommunications industry.
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The Outlook for Telecommunications
The telecommunications industry is going through a
consolidation and restructuring process that is typical of
industries impacted by technology. Technological change

Source:  PricewaterhouseCoopers/Venture Economics/National Venture Capital Association MoneyTree Survey

Venture Capital Invested in Telecommunications 1995 –2002

Construction. This segment involves building telecom
towers, laying cable, and placing other facilities. In 1998,
there were 165 companies whose primary business was
telecommunications construction. In the second quarter of
2002, there were 205 companies that employed roughly
2,921 workers, up from 1,394 workers four years earlier. In
most cases, telecom construction is not the primary specialty,
so employment related to telecom is not counted. It is safe
to assume, however, that construction employment is
affected by the demand for telecom services in general.

The Cycle of Capital Investment
Most people in telecommunications would agree that
venture capital played a critical role in launching the rapid
growth of this sector in the mid-1990s. Indeed, one can
trace a cycle of rapid growth followed by consolidation
and restructuring by looking at venture capital activity over
the past decade. Much of this activity was in telecommu-
nications software companies; less was in telecommuni-
cations services. The lines are difficult to draw, because
many companies make equipment, produce related soft-
ware, and offer telecommunications services as well.

Rapid growth in venture capital investment from early
1999 to mid-2000 was followed by a steady fall through
early 2001. Investment reached a peak in the second
quarter of 2000, exceeding $3 billion. By the last quarter
of the same year, however, investments from venture capital
had dipped below $800 million and continued to slide.
In the second quarter of 2002, only $327.5 million was
invested. Even with the extreme drop, investment con-
tinues at levels greater than those before 1998. In
Massachusetts alone, the total amount of venture capital
invested in the telecommunications sector since 1995
amounts to roughly $12 billion.6

How Does Massachusetts Compare?
The Commonwealth’s share of national industry employ-
ment dropped from 3.3 percent to 3.1 percent between
1998 and 2002. The only areas in which Massachusetts
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gained share were communications services and construc-
tion. Communications services, fortunately, is the largest
segment of the industry.

The largest loss of share was in systems integration,
an area that grew fastest from 1993 to 1996. Manufac-
turing had a slight loss of share, as its employment declined
while there was an increase nationally. There are no large
shifts in the share of employment during this period. The
trends in the industry as a whole seem reflected in the
changing pattern of employment.

Some of the loss of employment share in manu-
facturing may be due to larger companies outside of
Massachusetts being in a stronger position to hang on
during the downturn. Companies in the Bay State tend to
be smaller in size and, while very innovative, not as resilient
as larger multinational corporations. Massachusetts remains
a key center for growth and innovation in the telecom
business. This is clear in the continued high rankings it
holds among states with respect to telecom employment.
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has become so rapid that it sometimes leads to speculation
and unrealistic expectations in the early stages of growth.
This is often followed by a shakeout of companies, when
there has been too much investment relative to actual
market demand. The current situation in the telecom-
munications industry has been exacerbated by negative
publicity concerning accounting practices.

Many companies continue to wrestle with finding a
profitable business model for selling value-added services.
Larger companies are focusing on their core business and
outsourcing more to cut costs. Small businesses are
spreading their wings and experimenting with new ways
to network and serve new markets. The opportunities and
consequences of change will send ripples through the entire
sector. This transition will continue for the next few years
and will be shaped by new technologies, changes in govern-
ment regulations, and international events. Competition
may eventually lead to a more efficient solution, but the
process of achieving it is often difficult and disruptive for
investors, employees, and customers.

In spite of its much-publicized troubles, the telecom-
munications industry in Massachusetts is still growing,
albeit at a significantly slower rate than during the mid-
1990s. Communications services has experienced slow but
steady growth since 1998, in spite of the recent recession,
and telecommunications software has grown 66 percent
over the same period.

Analysis suggests that the telecommunications indus-
try will continue to be a critical part of the Massachusetts
economy as a major source of employment and income.
This sector, along with the Commonwealth’s world-class
research universities, is expected to remain an important
spawning ground for many new businesses and techno-
logical innovations.

The short-term future of the telecommunications
industry is uncertain, given the current state of the econ-
omy. In the long term, however, the industry will most
likely be sustained by innovation in Massachusetts and
elsewhere. Slumping sales of the past two years should
improve as the business cycle picks up. Broadband service
will expand and drive the development of new products
and services. Recent experience has tempered expectations
for telecommunications and other technology-oriented
industries. But if one looks at long-term trends in telecom-
munications employment, it is quite reasonable to expect
that this sector of the economy will be a major force in the
future of the Commonwealth and the nation.

1 Dun & Bradstreet data, formerly referred to as iMarket data, are drawn
from Dun & Bradstreet, Inc.’s Sales & Marketing Solutions software.

2 Employment data for the communications equipment manufacturing
segment presented here must be interpreted with some caution. The data
contained in this report reflect employment reported by individual firms

through the second quarter of 2002. It is quite possible that the employment
situation in this industry segment continued to deteriorate through the
third quarter.

3 Locations include companies and their individual facilities. Only locations
where the primary SIC code was identified as being in the industry were
included. That means that some locations involved in telecom businesses as
their secondary focus were not included at all. This tends to understate
total employment and sales.

4 Quarterly Financial Report for Manufacturing, Mining and Trade
Corporations, US Census Bureau: Economics and Statistics Administration,
September 2002.

5 See http://www1.miser.umass.edu/trade/mahs6.html.

6  PricewaterhouseCoopers/Venture Economics/National Venture Capital
Association MoneyTree Survey

CRAIG MOORE is a professor in the UMass Amherst Isenberg School
of Management and an editor of this journal.



MASSACHUSETTS BENCHMARKS FALL 2002. . . .  18  . . . .

The Berkshires’ newly defined “technology

enterprise” cluster is comprised of businesses

that perform software and systems design,

design and art, content and publishing, and

IT business services. Though this sector often

escapes notice because of the small size of

individual firms, it is at the vanguard of

high-tech services. Describing and quanti-

fying the economic impact of this type of

business activity confirms a solid business

presence and impressive rates of growth

in this region.

R E B E C C A  L O V E L A N D  A N D  S T E V E N  E L L I S

The Emergence of
Technology Enterprises

Illustration by Naomi Shea

BERKSHIRE
R E G I O N
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From the Field

The Berkshire Region’s technology enterprise
 cluster is made up of high-tech businesses offering
 products and services in information technology,

communications, and design-related fields. The cluster’s
firms rely on workers with technical, creative, and
intellectual expertise.

Technology enterprise has outperformed every major
division of the Berkshire economy in terms of growth for
firms, employment, and real annual payroll. The number
of firms in the cluster doubled (from 77 to 154) between
1993 and 2000, while the corresponding growth rate for
the region overall was only 19.5 percent. Increases took
place in the technology services sector; there was no signif-
icant growth in information technology manufacturing
sectors during this period. Employment in the cluster grew
132 percent (from 507 to 1,177), compared to 11 percent
in overall regional employment growth. The emergence of
technology enterprise businesses in the Berkshires holds
much promise for the region’s stalled economy.

The Cluster’s Exports

Businesses in the region’s technology enterprise cluster
provide products and services to customers throughout
the world, reporting that 70 percent of total revenues come
from outside of Berkshire County. Using proportions
identified through market research and the “bTech” survey
of the region’s technology professionals, this calculates to
an excess of $74 million per year.1
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Source: Massachusetts Division of Employment and Training, ES-202

Source: bTech Survey, Fall 2001
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Firms, Employment, and Payroll
According to Massachusetts Division of Employment and
Training (DET) ES-202 data, there were 154 employer
firms in SIC codes corresponding to the region’s
technology enterprise cluster in the fourth quarter of
2000. These firms were responsible for 1,177 jobs in the
region, paying $77 million in real annual payroll.

Through its nonemployer statistics series, the U.S.
Census Bureau reports close to 1,500 nonemployer firms
engaged in technology enterprise business activities in the

Berkshires.2 In 1998, these businesses brought in more
than $41 million in annual receipts.3

Current market research data provide additional infor-
mation about firm and employment totals. These data show
246 firms employing 1,649 people in Berkshire County.

Nonemployer Businesses
A large proportion of the region’s entrepreneurial activity
takes place in technology enterprise businesses. As is typical
nationally, a significant proportion of the region’s busi-

IT-Related Business Services: Firms conduct a range of
research and consulting activities, including computer-related
services; advertising; on-line services technology; economic,
technical, and business research; and management,
communications, and telecommunications consulting. Sixty-
seven firms and 584 employees in this sector are located in
Berkshire County.

Software and Systems Design: Firms conduct a range of
activities related to computer software and systems design,
including computer programming services, computer software
systems analysis and design, software development, and
applications and integrated systems design. Businesses
providing computer maintenance, computer equipment
maintenance, and repair services are also included in this sector.
Sixty-four firms and 281 employees in this sector are located in
Berkshire County.

Content and Publishing: Firms conduct a range of activities
in content development and publishing, including Web content
development, publishing (including books, periodicals,
magazines, and trade journals), editing, commercial writing, and
technical writing. Fifty-six firms and 500 employees in this sector
are located in Berkshire County.

Design and Art: Firms conduct a range of activities in design
and art-related fields, including Web site design and production,
digital art, graphic art and related design, commercial art and
illustration, motion picture and video production, and special
effects production. Fifty-one businesses and 123 employees in
this sector are located in Berkshire County.

Activities of surveyed companies: IT business consulting is a
central business activity of 26 percent of the businesses
surveyed. Within this group, 64 percent are on-line marketing
or advertising specialists, and 46 percent are management
consultants.

Activities of surveyed companies: Forty-five percent of survey
respondents indicate that software and systems design is a
central business activity. Within this group, 79 percent are
engaged in software development, 37 in computer integrated
systems design, 21 percent in computer programming services,
and 16 percent in computer maintenance and repair.

Activities of surveyed companies: Content and publishing is
a central business activity of 33 percent of the businesses
surveyed. Of these companies, all do content development
(some of this includes Web content development); 57 percent
do publishing, 29 percent do freelance writing, and 21 percent
do freelance editing.

Activities of surveyed companies: Design and art make up
the central business activity of 36 percent of the businesses
surveyed. Within this group, 79 percent do Web site design, 64
percent do graphic design, 21 percent do digital art, and 21
percent engage in special effects production.

Technology Enterprise, Berkshire County
Industry

Definition Used Firms Employment Payroll Sales/Receipts

Firms paying MA unemployment insurance, 2000

Nonemployer firms, 1998

SIC-based

NAICS-based

154

1,491

1,177

1,491

77,757

N/A

N/A

41,700

Annual (in $1,000)

Sources: Massachusetts Division of Employment and Training; U.S. Bureau of the Census

Annual (in $1,000)

Technology Enterprise Sector
A Profile of the Berkshires’
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nesses are nonemployer firms: companies with no paid
employees. While representing only 3.4 percent of the
region’s overall employers at last count, technology
enterprise nonemployers made up 17 percent of total
nonemployer businesses in Berkshire County. In 1998,
Berkshire County was home to 1,491 nonemployer firms
engaged in technology-related activities, as compared to
167 employer firms in the same NAICS sectors. At that
time, nonemployers represented about 90 percent of all
technology enterprise firms in Berkshire County.

Business activity by nonemployers in this cluster
generated $41.7 million in average annual receipts in 1998.
This represents 13 percent of total nonemployer receipts
in the county. Given business growth trends since that
time, it is likely that current receipts are higher.4  Non-
employer data also suggest that, in certain sectors,
entrepreneurial activity among technology professionals
is higher in the Berkshires than in the state overall.

Firm Size
As suggested by the prominence of nonemployer business
in the cluster, technology enterprise firms in the Berk-
shires tend to be very small. According to ES-202 data,
employers in the cluster average around eight employees
per firm, as compared to 16 employees for the region’s
average company. Other sources of data suggest that the
majority of firms in the cluster are even smaller. Sixty-eight

percent of the private technology enterprise companies
responding to the bTech survey employ 24 or fewer full-
time employees, and 46 percent employ fewer than five.
According to market research data, more than 90 percent
of technology services businesses in Berkshire County
have fewer than 24 employees, and more than 75 percent
employ between one and four people.

Location of the Largest Business Sectors
A few of the larger technology enterprise firms have
clustered in business or industrial parks, but firms generally
are dispersed throughout the county.  A substantial number
of firms occupy redeveloped industrial and commercial
space and renovated downtown space. In this respect,
businesses in the cluster may well be significant forces for
revitalization and redevelopment of regional infrastructure.

Berkshire County’s three subregions are characterized
by a unique mix of technology enterprise business types.
According to iMarket data, central Berkshire County is
the primary location of software and systems design and
IT business services firms and employment. Thirty-eight
and 31 percent of those firms, respectively, are located
in Pittsfield. Content and publishing employment is
dominant in North County, with 55 percent of employ-
ment in that sector located in Williamstown and North
Adams. The biggest cluster of design and art businesses
and employment is in South County. Great Barrington
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Nonemployer data suggest that, in
certain sectors, entrepreneurial activity among

technology professionals is higher in the Berkshires
than in the state overall.

Nonemployers as a Percentage of All Businesses
in Selected Regions

Berkshire County Middlesex County

Sources: Massachusetts Division of Employment and Training; U.S. Bureau of the Census

Nonemployers providing professional, scientific, and technical services are especially active in Berkshire County.

Massachusetts

84%

91%

82%

96%

84%

68%

86%

73%

96%

61%

72%

86%

74%

96%

70%

Professional, Scientific, and Technical Services (NAICS 54)

Computer systems design and related services

Management, scientific, and technical consulting services

Advertising and related services

Other professional, scientific, and technical services

Other Services (NAICS 81)

Electronic and precision equipment repair and maintenance
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Most well-known technology business

clusters are located in metropolitan areas

— New York City, San Francisco, and Boston,

among others. Berkshire County provides a unique

example of technology businesses taking root in a rural

region. The majority of tech firms remain dependent on

urban markets and rely on resources located in

metropolitan areas. Many businesses interact on a regular

basis with urban colleagues and business partners.

and Sheffield are home to 33 percent of all design and art
firms. Great Barrington, Tyringham, and Lee are home to
58 employees or 47 percent of employ-ment in that sector.

The technology enterprise cluster in the Berkshires, though
still relatively young, is similar to more developed new
media clusters in New York, San Francisco, and Boston.
Survey data show that many tech employees in the
Berkshires previously worked in metropolitan areas: 42
percent in metropolitan New York, 28 percent in Boston,
and 14 percent in San Francisco. Twenty-three percent
have also worked in other metropolitan areas within the
United States and abroad.

Technology enterprise firms play an important role in
recruiting younger professionals to the region and giving
them a reason to stay. Sixty-nine percent of the employees
surveyed were between the ages of 25 and 45. Twenty-
two percent are native to Berkshire County, and 39 percent
report that they were drawn to the region by job oppor-
tunities. Forty-eight percent moved to Berkshire County
within the past ten years, a period in which the region
experienced a significant population decline overall.

While characterized as distinct business niches, various
companies in the technology enterprise cluster draw from
workers with similar types of technical, creative, and
intellectual expertise. Ninety-five percent of the survey’s
respondents have college degrees. Overall, 85 percent
perform both technical and creative/design work. The
importance of creative and design specialties is a distin-
guishing feature of the cluster.

Local Industry Wages
In 2000, the average technology enterprise job in Berkshire
County paid a real annual wage of $66,064, which is 40
percent higher than the average manufacturing wage and
more than twice the average service-sector wage. Real
average wages in technology enterprise companies grew
25 percent between 1993 and 2000, while wages in
manufacturing and services stagnated. Real annual payroll
in technology enterprise companies grew 190 percent,
while total payroll in the region grew only 13.5 percent.

Good News for the Berkshires
The preponderance of nonemployer firms in the
Berkshires’ technology enterprise sector limits the sector’s
visibility in terms of standard data collection. The
importance of these emerging businesses, though, is clear.
The influx of tech workers and export revenues generated
by this cluster is a very positive development for the
Berkshire County community. As the cluster gains strength,
it continues to attract skilled workers—and dollars—to
some of the Commonwealth’s neediest towns.
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What makes a rural region attractive to

tech companies?

• Existing technology firms and workers
• Broadband service

• Cellular phone service

• Local business services (overnight mail, copy

   shops, print shops, and technology services)

•  Affordable commercial real estate, including

   older buildings available for renovation

Many rural places do not yet have access to all services;

this gap provides a good opportunity for local business

development.

What makes a rural region attractive to

professionals?

• Affordable residential real estate

• Less stressful commuting conditions

• Musical, intellectual, and other cultural resources

• Outdoor resources and amenities, such as hiking

   and biking trails

• High-quality public facilities, such as parks,

  libraries, and town centers

• Job opportunities

To fill job vacancies, rural tech firms must focus recruiting

efforts on the urban labor force; their success depends,

in part, on an ability to offer an attractive lifestyle. Three-

quarters of surveyed tech professionals report that they

live in the Berkshires for its favorable quality of life.

Makeup of the Technology Enterprise Workforce

WHY DO BUSINESS IN THE BERKSHIRES?
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1 To better understand this sector in Berkshire County, a survey of
technology enterprise firms was designed and implemented. The “bTech”
survey collected a range of personal and business profile data and assessed
the recent performance and the business potential of the cluster.

2 Nonemployers are businesses with no paid employees (typically self-
employed individuals) with over $1,000 in annual receipts. Nonemployers
are not reflected in any other core business statistics or detailed sector-
specific data.

3 Caution must be used in interpreting the use of the nonemployer and
employment data series together. Individual nonemployers may work for
an employer as well as for themselves under more than one business name.
Therefore, nonemployer totals likely overlap with employment counts in
the covered employment (ES-202) series. Consequently, employment totals
from the two series combined can be seen as job counts as opposed to
employee counts.

4 Nonemployer data for 2000 will not be released until 2003.

REBECCA LOVELAND, MRP, is a research manager for the University of
Massachusetts Donahue Institute’s Economic and Public Policy Research Unit.

STEVEN ELLIS, MPA, is the senior manager for the University of Massachusetts
Donahue Institute’s Research and Evaluation Unit.
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E n d n o t e s

How important is affordable broadband access
        to our economy? Under what circumstances

                 should government inter vene to extend
service into underserved regions? Can we make broadband
access ubiquitous without re-regulating underserved
markets? The answers to these questions would help guide
the course of the broadband industry in Massachusetts,
but an understanding of the current status of the industry
needs to come first.

What is the shape of broadband deployment in the
Commonwealth today? Because broadband service is
essentially an unregulated commodity, planners and
economists rely on second-and thirdhand data for this
information. This makes a precise analysis of access to services
exceptionally difficult. Current analysis reveals substantial
gaps, especially in nonmetropolitan areas, but the picture is
anything but clear.

Sixty-two percent of Massachusetts residents live within
12,000 feet of a DSL source, although not all can access
this service. DSL service is generally available to businesses
fortunate enough to be located within this service area.
While towns with cable modem access account for
approximately 89 percent of the state’s residents, service
is unavailable for a large number of business customers. In
fact, the MassBroadband Initiative characterizes cable
modem service for business customers in Massachusetts as
“in the very earliest stages of development.”1 Unlike

Broadband Deployment—Where Do We Stand?

residential consumers, business-class customers often expect
service guarantees; interruptions can lead to lost business—
and to lawsuits. As a result, many providers will not offer
broadband to businesses, even when access is apparent.
Furthermore, the cable infrastructure serves only those
portions of a town viewed by the provider as economically
viable, and only portions of the existing cable infrastructure
are technically capable of delivering broadband via cable
modem technology.

There were high expectations throughout the late
1990s that the 1996 federal act to deregulate (or, as some
would say, demonopolize) the telecommunications
industry would stimulate a virtuous cycle of capital invest-
ment and technology deployment. As witnessed by the
meltdown of the telecommunications industry, we
experienced a whirlwind of infrastructure construction,
but the growth in demand for high-speed voice and data
transport did not keep pace with supply, thus the antici-
pated return on investment (ROI) from this new infra-
structure never materialized. This failure to meet ROI
expectations has made telecommunications investment the
pariah to many on Wall Street.
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A handful of infrastructure technologies compete to provide communications services. Each

technology has strengths and limitations. Copper wire infrastructure, originally designed for

voice communication, is a typical—but less than robust—means of meeting anticipated demand.

Hybrid coaxial cable has enabled cable TV providers to deliver broadband. Broadband via cable

modem can be less than satisfactory, however, as response times may degenerate with an

increase in users. Optical fiber could meet demand needs for decades, but there is no economic

case for building fiber-to-the-home. Finally, there is an ever-expanding assortment of wireless

technologies, such as point-to-multipoint radios and satellite services. Each of these transport

mechanisms must interface with terrestrial networks, which can precipitate new costs and add

complexity for customers and providers.

In Technical Terms

WILLIAM ENNEN is a project manager at the University of Massachusetts
Donahue Institute. He serves as the vice president of Berkshire Connect, Inc.,
a nationally recognized model for bringing high-speed connectivity to
underserved markets.
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What is an accurate picture of DSL service in Massachusetts? Though approximately 62 percent of the
Commonwealth’s residents live within 12,000 feet of a DSL source, a smaller percentage actually have
access to service. Data for DSL coverage is often depicted by concentric circles, but the true path of service
runs along the poles and wires that connect homes and businesses. The system of poles and wires is constantly
being extended and repaired, and each extension and repair may weaken or defeat DSL delivery. In
rural areas, many facilities still require substantial capital investment to deliver DSL service. Towns
accounting for 89 percent of state residents are served by cable modems, but it is unclear how many
residents can access broadband in these communities.2

1 MassBroadband: “A Broadband Roadmap for Massachusetts,” for the MassBroadband Initiative, 2002, p.14.

2 Telephone switching station location data are from the Federal Communications Commission, data on DSL coverage by community is from the
Boston Globe, and information about cable modem coverage by town is from commercial Web sites.
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