
BeNChMARks
The Quarterly

 Review of

Economic

News &

Insight

spring 2000  V o l u m e  three  I s s u e  2

• Economic Currents

• Massachusetts Current
and Leading Indices

• The Environmental Industry in
Massachusetts: Facing the
Challenges of Maturity

• ␣ The Southeast Region:
From Deindustrialization
to Divergence

• Global Warming:
Theory or Threat?

A PUBLICATION OF

THE UNIVERSITY

OF MASSACHUSETTS

IN COOPERATION WITH

THE FEDERAL RESERVE

BANK OF BOSTON

MASSACHUSETTS

•••••••••••••••••••



Massachusetts
Benchmarks

Editorial
Policy

Massachusetts Benchmarks is a quarterly
journal published by the University of

Massachusetts in cooperation with the  Federal
Reserve Bank of Boston. It presents timely

information concerning the performance of the
Massachusetts economy, including periodic

economic analysis of major geographic regions
within the Commonwealth and an array of key

industries that make up the economic base of the
state. The journal provides commentary and

interpretation of economic data aimed at business
leaders, public policymakers, educational

organizations, and the general public.

The editors of Massachusetts Benchmarks
invite articles on topics of current interest from

researchers on various aspects of the state
economy, regional economic development, and

key growth industries. The editors also welcome
queries from academic or professional economists

for future issues of the journal. Please send
queries to Carolyn Dash Mailler at

cmailler@external.umass.edu with a brief
biography and topical outline. Authors

considered for Massachusetts Benchmarks will be
furnished with writers’ guidelines.

All submissions are subject to rigorous review by
the Editorial Board or other referees. Manuscripts

of accepted articles are expected to adhere to the
guidelines. Final publication decision rests

exclusively with the editors.



BeNChMARks
MASSACHUSETTS

•••••••••••••••••••

EDITORS

L Y N N  B R O W N E

Federal Reserve Bank of Boston

C R A I G  M O O R E

University of Massachusetts

EXECUTIVE EDITOR

R O B E R T  N A K O S T E E N

University of Massachusetts Amherst

FEATURES EDITOR

R A L P H  W H I T E H E A D ,  J R .
University of Massachusetts

EDITORIAL BOARD

M I C H A E L  B E S T

University of Massachusetts Lowell

K A T H A R I N E  B R A D B U R Y

Federal Reserve Bank of Boston

K A R L  C A S E

Wellesley College

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

University of Massachusetts Boston

P E T E R  D O E R I N G E R

Boston University

W I L L I A M  H O G A N

University of Massachusetts Dartmouth

Y O L A N D A  K O D R Z Y C K I

Federal Reserve Bank of Boston

S A M U E L  K O R T U M

Boston University

F R A N K  L E V Y

Massachusetts Institute of Technology

J I M  S T O C K

Harvard University

A N D R E W  S U M

Northeastern University

2 Letter from the President

3 Excerpts from the Board
Factors that have been contributing to the economy’s high rate of growth
without inflation are now shifting, the editorial board notes. While the
economy remains strong, there are cautionary signs on the horizon.

4 Economic Currents: The State of the State Economy
Alan Clayton-Matthews follows the effects of our fully employed labor
pool on wage rates and inflation. Rising housing costs may be impact-
ing future growth prospects, which can, in turn, dampen recovering
manufacturing and export sectors.

5 Current and Leading Indices for Massachusetts

10 The Measure of Massachusetts
The University of Massachusetts Economic Indices; employment,
labor force, and income data; confidence indices; the Massachusetts
Export Index; and more

12 The Massachusetts Environmental Industry:
Facing the Challenges of Maturity
Betty Diener, David Terkla, and Erick Cooke cite data based on a
new definition of the industry, along with information from their
interviews with industry executives. While the industry has lost
momentum in recent years, Massachusetts remains the strongest
among New England states.

18 From the Field: The Southeast Region
Clyde Barrow provides demographic and economic comparisons of
three key subregions in the state’s Southeast region. He suggests that
certain defining characteristics conspire to keep the South Shore, the
Tri-Cities, and the South Coast from forming a homogeneous region
in the future.

23 Street Signs: Global Warming: Theory or Threat?
January’s UMass Poll measures citizens’ reactions to global warming
and their willingness to open their wallets to address this environmental
threat.

24 Endnotes: Mixed Messages in the Innovation Economy
The Massachusetts Technology Collaborative presents some key

findings of its 1999 Index of the Massachusetts Innovation Economy.

25 Southeast Region Map

T A B L E  O F  C O N T E N T S

spring 2000

This and past issues of Massachusetts Benchmarks, along
with information about the Benchmarks Project, can be
found on the Web at www.massbenchmarks.org.

http://www.massbenchmarks.org


MASSACHUSETTS BENCHMARKS SPRING 2000

L e t t e rFROM THE PRESIDENT

As a result of the Clean Water Act and the Clean Air Act, environmental protection and
remediation efforts have spawned new industries and encouraged public and private invest-
ment at the local, state, and national levels for the past two decades.

The Commonwealth has been a leader in this field. Environmental businesses,
from recycling to hazardous waste management, employ more than 30,000
people in Massachusetts and generate $5 billion in sales.

As this issue of Massachusetts Benchmarks reports, however, the growth in the
environmental industry has slowed. In their article “The Massachusetts Envi-
ronmental Industry: Facing the Challenges of Maturity,’’ University of Mas-
sachusetts Professors Betty Diener and David Terkla discuss the reasons for
this trend and present industry executives’ advice on how best to address it.

There is evidence that the public considers environmental protection a high
priority. A new UMass Poll published in this issue makes it clear that our

citizens are concerned about our air, land, and water and are willing to support efforts to
protect these critical resources.

This issue also includes “Economic Currents,’’ University of Massachusetts Professor Alan
Clayton-Matthews’ quarterly analysis of the Massachusetts economy. The article offers a gener-
ally positive view but warns that housing and labor costs could dampen our competitiveness in
the future.

Southeastern Massachusetts is the subject of “From the Field.” University of Massachusetts
Professor Clyde Barrow describes the emergence of three distinct economic areas within the
region and how each has been affected by deindustrialization.

I believe this issue offers a valuable perspective on the state’s economy and the challenges and
opportunities that lie ahead.

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

During the 1990s, many favorable conditions allowed the state and national
economies to experience sustained growth without a significant increase in
the rate of inflation. Among these were slowed growth in health care costs;
declining commodity prices, including oil; declining import prices; and low,
stable interest rates. These beneficent conditions—in combination with

extraordinary labor productivity, contained labor costs, and the booming stock market—have
resulted in the longest economic expansion in history.

The discussion at a recent meeting of the editorial board focused on the reversal of many of
these underlying conditions. Oil prices are now over $30 a barrel for the first time since the
Gulf War, and other commodity prices are returning to “normal” levels after dropping in re-
cent years. Import prices are beginning to rise, as Asian economies start on the path to recov-
ery. In addition, monetary policy has recently become less stimulative.

What will be the impact of this changing economic context? While there is considerable diver-
sity of opinion among board members, there is agreement that inflationary influences that have
become stronger in the last quarter will increase pressures for restraining the economy. This
would mean a decline from the torrid growth rates of recent years, but not necessarily a stag-
nating or recessionary state or national economy.

The economy remains strong in many fundamental areas. There is still no evidence that labor
costs are accelerating. The dollar remains strong, lending to import-price stability. Oil prices
may reverse their recent run-up in the coming months. Productivity increases have not recently
been reversed, and in fact their measurement has been subject to recent upward revision. The
economy as a whole seems to be dealing with the spike in petroleum prices with modest real
impacts.

While history may not repeat itself, bringing this expansion to an end, our current economic
situation is certainly more risky than it was three months ago.
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T H E  S T A T E  O F  T H E  S T A T E  E C O N O M Y

The Massachusetts economy continued to

create new jobs in 1999, despite tight labor

markets. While there were only 1.6 percent

more jobs in December 1999 than there were

a year earlier, this is an impressive perfor-

mance, considering that the working-age

population has been growing by only one-half

of one percent per annum for several years,

and the unemployment rate averaged just

3.2 percent for the last two years.

A L A N  C L A Y T O N - M A T T H E W SThe Massachusetts economy grew by 3.1 per-
cent in the fourth quarter of 1999

(in real output), as measured by the Massachusetts
Current Economic Index. This is well below the correspond-
ing estimate of 5.8 percent for the nation, but it is a solid
performance, nonetheless.

The Massachusetts Leading Economic Index, in con-
trast, rose to 5.2 percent in December and averaged 4.7
percent for the October–December period. This is a mea-
sure of expected growth (in real output) over the next six
months, expressed at an annual rate. The leading index was
driven by strength in stock markets, wage income, employ-

ment, and consumer confidence. Its projection cannot be
taken literally, simply because the state’s economy is already
growing at or above capacity. This capacity is roughly 3 per-
cent, which includes 0.5 percent growth in the working-age
population, plus roughly 2.5 percent productivity growth.

Two of the recent drivers of the leading index, stock
markets and confidence, are expectational; a sharp stock
market correction would result in a corresponding drop in
the index. Given recent employment growth, the strong
performance in the wage-income measure is indicating ac-
celerating inflation, rather than accelerating real output
growth. This indicator may be overstating wage inflation—
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The Current and Leading
Economic Indices for

Massachusetts

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

The Massachusetts Current

Economic Index for January

was 126, up 4 percent from

December (at annual rates), and up 3.8

percent from January of last year. The cur-

rent index is normalized to 100 in July

1987, and calibrated to grow at the same

rate as the Massachusetts real gross state

product over the 1978–1997 period.

The Massachusetts Leading Eco-

nomic Index for January was 6.4 percent,

and the three-month average for Novem-

ber through January was 5.8 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 6.4 percent

over the next six months. Because of

monthly fluctuations in the data on which

the index is based, the three-month aver-

age of 5.8 percent may be a more reliable

indicator of near-term growth.

Soaring stock prices, strong growth

in wages and salaries, continued job ex-

pansion despite low unemployment,

and high consumer confidence indicate

that the Massachusetts economy is still

red hot.

Submitted March 2, 2000

Current Economic Index
United States and Massachusetts

The U.S. Current Economic Index is measured on the left vertical axis;
the Massachusetts Current Economic Index is measured on the right.
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but it may not. In any case, the state’s economy is going
full throttle, and overall indicators suggest it will continue
to do so, at least for the near future.

In 1999, the Massachusetts economy continued to cre-
ate new jobs, despite tight labor markets. There were only
1.6 percent more jobs in December 1999 than there were a
year earlier. This is an impressive performance, however,
considering that the working-age population has been grow-
ing by only one-half of one percent per annum for several
years, and the unemployment rate averaged just 3.2 per-
cent in the last two years.

The economy has been wringing out new workers al-
most any way it can. In the past two years, the number of
payroll jobs in Massachusetts grew faster than the number
of working residents, suggesting that more people were
working two jobs, net commuting into Massachusetts rose,

or both.1  More people are using child care, suggesting that
more people are leaving the home to work.2  The propor-
tion of the working-age population in the labor force is as
high as its peak at the end of the “miracle years.” Even
those without high school educations are having little
trouble getting work.3

The squeezing of additional work at a rate faster than
the underlying demographics will allow in the long term
appears to be about at its end in Massachusetts. First, it is
difficult to see how the labor force participation rate, that
is, the proportion of working-age people who are in the
labor force, can go any higher. When times are as good as
they are now, there is even an inducement for spouses of
the well-paid, with children and a household to manage, to
leave work. Such households can now afford to live a less-
harried life. Second, there are already signs that the low

underlying population growth is forcefully restraining em-
ployment. The growth rates of the labor force and the num-
ber of Massachusetts residents who are working are now
approximately equal to that limit of one-half percent per
annum. Third, the apparent slowdown in payroll employ-
ment growth that began in mid-1998 is now a clearly es-
tablished trend. The question now is whether 1.5 percent
growth, or even 1 percent, can be maintained in 2000.

Wage Pressures Build (or Do They?)
Basic economic theory, as well as common sense, says that in
order to entice more workers out of a scarce pool, you have to
offer them higher pay or benefits. After all, child care has to be
paid for somehow. There are also anecdotes about employers
raiding — stealing is another popular term — one another’s
employees, particularly technology workers.

Cisco, Sun Microsystems, and Intel,
among other information technology firms,
are rapidly expanding their presence in the
state. The increased demand for the exist-
ing, fully-employed supply of such workers
can only increase the upward pressure on
wages. The available information on wage
inflation in the state provides one of the
toughest puzzles facing economy-watchers.
Because there are no timely direct measures
of state wage rates outside of manufactur-
ing, the best available estimate of
current wage rate trends uses payroll divided
by payroll employment.

There are two usually reliable sources of
payroll for the numerator of the wage-rate
measure: wage and salary disbursements from
the U.S. Bureau of Economic Analysis, and
withholding taxes from the Massachusetts
Department of Revenue. Usually in close

agreement, these two measures diverged dramatically, be-
ginning in the first quarter of 1999. According to the most
recently available BEA measure, wages and salaries per
worker grew 5.3 percent from the third quarter of 1998 to
the third quarter of 1999, about one percentage point
higher than a comparable measure for the nation. Wage-
rate growth of this magnitude is cause for only mild
concern with respect to inflation. Indeed, it is lower than
earlier in the year and lower than in the last three quarters
of 1998.

In contrast, the DOR-based measure is cause for concern.
According to the wage and salary measure derived from
withholding taxes, the average wage grew by 10.4 percent
over the same period of time, and by 10.7 percent from the
fourth quarter of 1998 to the fourth quarter of 1999. These
figures may greatly exaggerate wage-rate inflation for
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In the past two years, the number of payroll jobs in Massachusetts grew faster than
the number of working residents, suggesting that more people are working two

jobs, commuting into Massachusetts, and leaving the home to enter the workforce.
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technical reasons: there was a change in withholding tax
rates, and the actual phase-in of employers switching to the
new withholding schedules may have lagged the phase-in
timing assumed in the construction of the data series. How-
ever, even this explanation cannot account for the high quar-
terly rates of growth the measure gives for the third and
fourth quarters of 1999, growth at an annualized rate of
9.9 percent in the third quarter, and of 12.5 percent in the
fourth quarter. The latter may have been boosted by higher-
than-usual year-end bonuses. On balance, the conflicting
data, anecdotal evidence, and economic theory leave us con-
cerned that wage-rate inflation, especially for highly skilled
workers, is accelerating or is about to accelerate.

Consumer Inflation Is Simmering
Signs of nascent inflation are apparent in consumer prices.
Consumer price inflation in both Boston and the United
States is slowly creeping upward. In Bos-
ton in November, prices were 3.4 percent
higher than a year earlier. Although this is
a low rate historically, inflation crept up all
year. In January of 1999, prices were only
1.7 percent higher than a year earlier.

The same trend is occurring nation-
ally, though more slowly. Year-over-year
inflation in the U.S. consumer price in-
dex rose from 1.6 percent in January 1999
to 2.7 percent in December 1999. Ex-
cept for one big “if,” inflation of this mag-
nitude would not be a worry. The infla-
tion creep of the last year could simply be
attributed to a return to pre-Asian-crisis
conditions. Economists attribute the
lower level of inflation in 1998 largely to
a fall in commodity and import prices as-
sociated with the East Asian crisis that began in the sum-
mer of 1997. Now that Asia’s recovery is under way, com-
modity and import prices are returning to “normal” levels.
The big “if” is oil prices, which have risen dramatically.
Home heating oil prices in February were double what they
were last year. Worldwide economic growth may keep oil
prices high, and the higher cost of this input will percolate
throughout the economy.

The Housing Market Is Nearing the Boiling Point
The rate of housing price appreciation has gradually accel-
erated since the mid-1990s. In the third quarter of 1999,
housing prices, as measured by the Fannie Mae/Freddie
Mac index (which controls for quality changes, but includes
only purchases financed by conventional mortgages), were
11.6 percent higher than a year earlier. This is nearly double
the rate of increase nationally. Sales prices for detached

single-family homes, as measured by the Massachusetts
Association of Realtors (which does not control for quality
and could be biased upward by a shift to larger new homes),
were 17.9 percent higher in December 1999 than they were
a year earlier.

These trends are a cause for concern, because high
housing costs discourage in-migration and encourage out-
migration of households from the state, exacerbating the
labor shortage. Fortunately, perhaps, there is no sign of a
bubble mentality emerging in the housing market. Rising
mortgage rates are keeping the supply of housing in check.

Housing permits for new construction remain at an
annual rate of roughly 1,600, a stable level that has per-
sisted throughout the current expansion. Sales of existing
homes have declined moderately from the high levels of
1998. Employment growth in the lumber and furniture and
stone, clay, and glass industries, which supply the housing

sector, has dipped below their trends of the expansion.
Tighter monetary policy will probably buttress this restraint
in supply and should restrain demand, though that is not
yet apparent in home prices.

Manufacturing Is Back
The slide in manufacturing resulting from the Asian crisis is
over. Exports and output are growing again, and employ-
ment has stabilized. After falling by 3.8 percent between
February 1998 and February 1999, total manufacturing
employment essentially remained constant for the rest of
the year. The future for manufacturing is brighter than it
has been since the early 1980s.

Approximately 20 percent of manufacturing, in terms
of employment, is in the information technology (IT) sec-
tor, as defined by the Department of Commerce. This ac-
counts for nearly 40 percent of total employment in the IT
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Wages in Massachusetts continue to grow at a
faster rate than those in the nation as a whole.

Growth in Nominal Wages Per Worker
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sector. Massachusetts will never be competitive in manu-
facturing that requires cheap labor, but it does have a
comparative advantage in manufacturing that requires new
technology, skilled labor, custom production, quick devel-
opment time, and close integration of design, engineering,
and production departments. This type of production char-
acterizes almost the entire remaining manufacturing sector
in the state, including traditional sectors, such as textiles
and consumer goods. Over half (53 percent) of Massachu-
setts manufacturing workers are college-educated, versus
45 percent nationally. Thirty-one percent of manufactur-
ing workers in Massachusetts have four-year college degrees,
versus 21 percent nationally.4

Exports Regain Strength
The turnaround in manufacturing was made pos-
sible by a turnaround in merchandise exports.5

After falling by 8.8 percent between the third
quarter of 1997 and the third quarter of 1998,
exports from Massachusetts did a U-turn and rose
by 10.1 percent to the third quarter of 1999, the
most recent quarter of available data. Exports of
electrical equipment from Massachusetts were up
sharply, by 25.8 percent, in the year ending in
the third quarter of 1999; exports of instruments
were up by 15.7 percent over the same period.
On the other hand, exports in machinery, once
our largest export industry, fell 4.7 percent over
that period and are down more than 20 percent
from their peak in the third quarter of 1997. This
mirrors the continuing decline in the office and
computing machinery industry in Massachusetts.

Business with most of our trad-
ing partners has improved. Exports
to Asia appear to have recovered quite
nicely and are close to pre-crisis lev-
els. Exports to Europe are growing
very strongly, especially those to the
U.K., the Netherlands, and France.
The exception is Germany, which is
still recovering from the economic ad-
justments of reunification. In this
hemisphere, Mexico is becoming an
increasingly important destination.
Exports from New England to
Mexico are now as large in volume as
those to South Korea. Exports to
Canada, our largest partner in terms
of trade, have been trending in the
opposite direction, however, having
fallen victim to the relatively strong
U.S. dollar. Nevertheless, the overall
export picture is bright.

Consumers Continue to Spend Confidently
Consumers continue to support the economy, as they have
throughout this expansion. The Conference Board’s Con-
sumer Confidence Index for New England reveals levels near
those reached during the peak of the 1980s “miracle years.”
Recently, confidence and the stock markets appear to be
linked, as many more households are participating in equi-
ties markets via retirement plans or by direct stock purchases.
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The inflation rise of the last year could be attributed to a return to pre-Asian-crisis
conditions, but impacts of the higher cost of oil are also affecting the economy.
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When stock markets fell sharply in response to the Rus-
sian collapse and the bailout of the Long Term Capital Man-
agement hedge fund, the future-expectations component of
confidence followed. When markets recovered briskly later
in 1998, so did confidence. The response of confidence to
the phenomenal rise in the NASDAQ and Bloomberg Stock
Indices in the final quarter of 1999 was subdued. Between
mid-October and the end of the year, the Bloomberg Stock
Index for Massachusetts rose 45 percent, and the NASDAQ
rose 49 percent. (The Dow Jones Industrials rose “only” 15
percent.) Confidence, however, rose just 10 percent in the
final two months, and in December 1999 was slightly below
May’s high. In fact, the future expectations component is
lower than it was prior to the brief financial panic in 1998. It
appears that households and economists are having the same
reaction to the remarkable run-up: one of skepticism, yet
self-satisfaction. Confidence remains at near-record levels.

Massachusetts households continue to spend more on
autos and other consumer durables, as measured by motor
vehicle and other sales taxes. The trend of dollar purchases
on motor vehicles, which has grown at 10 percent per year
over the course of the expansion, continued unabated in
1999. The noisiness of sales taxes on tangible property makes
it difficult to determine short-term trends, but purchases
seem to be growing slightly below the very strong national
growth in retail sales of over 8 percent in 1999.

A Soft Landing…
The Massachusetts economy is slowing, due to supply con-
straints. Continuing increases in labor and housing costs,
however, are hurting our future competitiveness. Fortu-
nately for us, the labor-supply bottlenecks that have been
compounding here for two years are also being felt across
the country. The timing and magnitude of Fed policy to
control inflation and allow the national expansion to con-
tinue should help Massachusetts, too.

…With Two Jolts
The long-term challenge of fostering faster labor-force
growth by lowering the cost of living still remains, particu-
larly with the recent spike in home fuel oil heating costs
and the crisis for troubled HMOs and financially strapped
hospitals. Oil prices are having an immediate impact on the
region’s pocketbooks and business costs, and the prices of
restoring the fiscal health of health insurers and providers
will also be borne by consumers and employers.

Finally, the Fed’s soft-landing maneuver entails risks of its
own. This is especially true on market valuations of IT-sector
firms, in which Massachusetts is relatively concentrated. We
might find out how sensitive growth in IT is to stock market
valuations. With luck, this question will remain unanswered.

Submitted February 9, 2000

1 Yet another possibility is that more self-employed workers are becoming
employees than vice versa.

2 Employment in child care services has grown 8 percent per annum for
several years.

3 According to the Current Population Survey, the unemployment rate
for persons over 30 with less than a high school education was 2.7 percent
in March 1999. See Massachusetts Benchmarks, Vol. 3, Issue 1, Winter
1999/2000, p. 9.

4 Author’s tabulations of the March Current Population Survey. In order
to get a reliable sample size, five years (1995–99) were used.

5 Merchandise export data in current dollars for the United States, New
England, and the New England states are available from MISER via the
Federal Reserve Bank of Boston. Data are available for total merchandise
exports and for selected industries and countries of destination. Only very
limited industry and country-of-destination details are available for Mas-
sachusetts, so some of the analysis in this section is based on data for New
England. The data are seasonally adjusted by the author.

ALAN CLAYTON-MATTHEWS is an assistant professor and the director of quan-
titative methods in the Public Policy Program at the University of Massachu-
setts Boston. He is also president of the New England Economic Project.
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Unemployment Rates

State Labor Force,
Employment,
& Income

Regional Employment

Central
Fitchburg-Leominster PMSA 64,497 -0.2 4.5 4.9
Worcester, MA-CT PMSA (MA only) 238,692 0.6 3.6 3.8

Cape and Islands
Barnstable-Yarmouth MSA 66,813 4.5 6.0 6.7

Boston Metro
Boston, MA-NH PMSA (MA only) 1,763,505 1.2 2.9 3.1

Northeast
Lowell, MA-NH PMSA (MA only) 157,737 1.7 3.4 3.8
Lawrence, MA-NH PMSA (MA only) 123,378 2.4 4.5 5.1

Southeast
Brockton PMSA 128,002 1.7 3.9 4.1
New Bedford PMSA 75,979 2.7 7.1 8.4
Providence-Fall River-Warwick,
RI-MA MSA (MA only) 110,736 -0.2 5.7 6.3

Pioneer Valley
Greenfield LMA 31,533 1.9 3.5 3.9
Springfield MSA 270,230 1.9 4.1 4.7

Berkshire
North Adams LMA 12,616 -0.5 4.0 4.6
Pittsfield MSA 37,402 1.5 4.9 5.3

Labor Force (Household-based) 1/00 3,298,300 1.0

Employment (Establishment-based) 1/00 3,267,900 2.1
Manufacturing 430,800 -1.4
Services 1,178,100 3.4

Monthly Initial Unemployment Claims 1/00 38,854 3.6

Income ’99 Q3
Personal Income ($M) 215,906 5.8
Real Personal Income ($M 1982–84) 128,317 3.1

Help Wanted Advertising Index, Boston 12/99 60 15.4
(1987 = 100)

Value
Change from

Year Earlier (%)

Employment Unemployment
Rate

Change from
Year Earlier (%)1/00 1/00 1/99

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○
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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 Alliance for the Commonwealth
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Massachusetts Export Performance
The Massachusetts Manufacturing Export Index is a quarterly
indicator of the strength of the Commonwealth’s manufactur-
ing exports relative to the exports of a comparable mix of indus-
tries nationwide. The index measures millions of dollars lost or
gained in the Massachusetts economy from above- or below-
par performance in export markets.

In any quarter, the index equals zero whenever Massachusetts
industries have exported at rates equal to the national rates for
the same industries. It is greater or less than zero whenever the
state’s average growth rate exceeds or falls short of the na-
tional rates.

The index is calculated as a four-quarter moving average.

Source: Massachusetts Institute for Social and Economic Research (MISER)
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Economic Benchmarks

Current Economic Index 126.0 121.4

Leading Economic Index 6.4% 4.0%

Jan. ’00 Jan.’99

The Massachusetts Current Economic Index for January was 126, up 4 percent from December (at annual rates), and up 3.8 percent from
January of last year. The current index is normalized to 100 in July 1987, and calibrated to grow at the same rate as Massachusetts real gross
state product over the 1978–1997 period. This preliminary release for January will be revised in the second week of March.

The Massachusetts Leading Economic Index for January was 6.4 percent, and the three-month average for November through January was
5.8 percent. The leading index is a forecast of the growth in the current index over the next six months, expressed at an annual rate.

Soaring stock prices, strong growth in wages and salaries, continued job expansion despite low unemployment, and high consumer confi-
dence indicate that the Massachusetts economy is still red hot. Note that these data do not take account of recent stock market fluctuations.

QUARTERLY DATA MONTHLY DATA

Boston Consumer Price Index MA Home Price Index

 Through 1/00
Change from

Year Earlier (%)

1,576          -0.8

’99 Q4
Change from

Year Earlier (%)

138.4        12.7

1/00
Change from

Year Earlier (%)

180.2           3.5

(1982–84 = 100) (’87 Q1=100)

MA New
Housing Permits

(monthly average, 2/99–1/00)
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The Massachusetts
Environmental Industry

BETTY J. DIENER, DAVID TERKLA, AND ERICK COOKE

F or most of the past 20 years, the environmental industry has been a very significant one, both in
Massachusetts and across the country. Some have placed it alongside the electronics, computer
hardware, software, biotechnology, fiber optics, and composite materials industries as part of the

high-technology sector that has diversified and strengthened the state’s economy. Nationally, environ-
mental industry employment exceeded that of several major manufacturing industries, including chemi-
cals, paper, and aerospace.

In the late 1990s, however, the momentum of the environmental movement began to wane. A decline in
both employment and sales suggests that many of the most pressing environmental concerns have been
addressed, first by government regulations, then by companies’ in-house pollution-reduction efforts.
Industry executives are aware of certain steps that can be taken to keep Massachusetts moving forward
in the environmental industry. Still, they have concerns about future growth.

F a c i n g  t h e  C h a l l e n g e s  o f  M a t u r i t y
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Massachusetts has been considered one of the nation’s
leading states in the environmental industry, thanks

to its landmark policies in source reduction, recycling, haz-
ardous waste clean-up, water pollution prevention, and
energy co-generation and conservation. These policies have
encouraged Massachusetts companies to develop state-of-
the-art environmental and energy products and services.

Past studies have noted that the regional New England
industry is dominated by small firms; more than 80 percent
have fewer than 50 employees and revenues below $10
million. The regional industry has been heavily focused in
the service sector; more than 55 percent of companies pro-
vide consulting and engineering services. In 1996, 73 per-
cent of the business for New England firms was within the
region, probably reflecting the predominance of small com-
panies. The international market for New England firms
accounted for only 3 percent of their customer base, versus
6 percent nationally.1

Developing a More Reliable Definition
of the Industry
It is important to understand the significance of the Massa-
chusetts environmental industry relative to other technol-
ogy industries in the Commonwealth, to understand its
position relative to environmental industries in other states,
and to determine how well environmental firms are adapt-
ing to industry maturity.

Because of the breadth of the activi-
ties it undertakes, the industry has gener-
ally been analyzed through qualitative
methods, with a different methodology for
each study. While this has the advantage
of “customizing” the information gather-
ing, it has created inconsistencies in the
definitions used to categorize and analyze
the industry.

In addition to this qualitative infor-
mation, therefore, it is useful to use
quantitative techniques, which provide
an easily replicated methodology based
on published economic data.2  A list of
6- and 8-digit SIC codes that appear to
track industry trends was developed and
then confirmed in interviews with indus-
try leaders. Using these, the industry has
now been defined precisely enough to
follow aggregate employment, sales, and
number of businesses, as well as to en-
able comparisons among this industry
and others in Massachusetts. With this kind
of information, the environmental indus-
try can be monitored on an annual basis.

Numbers Show Strength in the Commonwealth
For analytical purposes, the industry is viewed strictly in
terms of its core sectors: the environmental engineering and
consulting firms sector, the waste-collection and disposal
sector, and the pollution equipment sector. It does not in-
clude related support activities in law, finance, accounting,
insurance, and education.

In Massachusetts, the industry has generated total sales
near $5 billion annually, from roughly 2,400 businesses
employing more than 31,000 people in 1998.3  Environ-
mental industry employment represented almost 1 percent
of Massachusetts workers, and its sales volume was almost
2.5 percent of statewide personal income.4  Among the 15
major Massachusetts industries in 1996, the environmental
industry ranked seventh in terms of number of businesses,
twelfth in total employment, and fifteenth in sales.

Massachusetts is among the eleven largest environmen-
tal industry states, which together account for almost 60
percent of national sales, employment, and number of busi-
nesses in the industry in 1998. Nationally, the Common-
wealth is the seventh largest state in terms of sales (repre-
senting 4 percent of total U.S. sales in the industry), eighth
in employment (accounting for almost 4 percent of national
employment), and tenth in number of businesses (3 percent).

Paralleling the industry nationally, growth rates in
Massachusetts slowed during the latter half of the 1990s.

Top Eleven Environmental Technology States:
Sales, Employment, and Businesses

1998 and Change from 1996

Employment
Number of
Businesses

1998

Percent
Change

from 1996 1998

Percent
Change

from 1996 1998

Percent
Change

from 1996

US 815,022 5.9 74,895 5.1 $115,167 16.8

CA 111,263 0.0 10,228 4.7 $22,154 9.6

TX 59,510 7.8 5,293 8.9 $5,435 6.8

NY 46,889 4.9 4,414 5.3 $5,459 9.4

PA 46,084 16.5 3,730 5.0 $6,242 18.4

FL 40,492 7.0 4,499 11.4 $3,445 13.6

IL 37,677 4.7 2,772 3.9 $6,438 4.6

OH 35,007 5.2 2,835 7.8 $5,818 18.9

MA 31,502 14.2 2,383 4.0 $4,893 11.1

NJ 30,615 0.3 2,917 5.4 $4,194 -18.2

MI 26,663 7.8 2,620 4.1 $2,718 6.8

LA 16,546 24.1 1,312 18.1 $1,530 23.2

Sales
(in millions)

Source: iMarket, Inc.

These numbers represent core activities only, a narrower definition than the
one used by the U.S. Department of Commerce.
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According to the U.S. Department of

Commerce’s Office of Technology

Policy’s definition, the environmental

industry includes all revenue-generating activities

associated with: (1) compliance with environmen-

tal regulations; (2) environmental assessment,

analysis, and protection; (3) pollution control,

waste management, and remediation of contami-

nated property; (4) the provision and delivery of

the environmental resources of water, recovered

materials, and clean energy; and (5) the technolo-

gies and activities that contribute to increased en-

ergy and resource efficiency, higher productivity,

and sustainable economic growth (enabling pol-

lution prevention).

Based on this definition, the domestic envi-

ronmental industry is estimated to have had

$188.7 billion in sales in 1998, up 1.6 percent

from the previous year, with 1,354,100 employ-

ees in 115,850 companies. The worldwide mar-

ket for environmental goods and services is esti-

mated to have been $484 billion in 1998, up 2.3

percent from the previous year. Environmental

goods and services exported by U.S. companies

totaled $18.7 billion in 1998, or about 6 percent

of the non-U.S. market. This was far less interna-

tional activity than occurred in Germany and

Japan, which averaged over 20 percent of their

business from export activities.

The last time industry sales grew rapidly (10

to 15 percent a year) was in the latter half of the

1980s. Reauthorized legislation dealing with clean

air, clean water, and hazardous waste resulted in

expanded private and public clean-up programs,

and U.S. firms sought significant outside help in

their efforts to comply with federal and state air,

water, and hazardous waste laws.

The U.S. Environmental Industry Has Followed a Similar Path

During the 1990s, industry growth in terms

of sales slowed to less than 5 percent per year. Cus-

tomers in the industrial area became experienced

in compliance. Government-sponsored clean-up

programs often stalled after the characterization

phase. Competition increasingly resulted in stan-

dardized, lower-margin environmental services.

The pace of new regulations slowed, and govern-

ment enforcement efforts seemed to ease off, as

the government focused instead on cooperative

programs between regulators and the industries

they regulated. The traditional drivers of the in-

dustry, which had experienced rapid, double-digit

growth in the 1980s, began to disappear as the

industry matured.

Along with the decline in sales growth, aver-

age profit margins were 50 percent to 70 percent

less in the mid-1990s than they were in 1990. The

investment of venture capital into the environmen-

tal industry also declined steeply during the 1990s,

falling from over $200 million in 1990 to $30

million in 1996.

As is often true of maturing industries, envi-

ronmental services firms have undergone a period

of significant mergers and acquisitions in the past

decade, representing attempts to enter new geo-

graphic markets, reduce administrative overhead

burdens, and add new services.

Companies in the environmental industry

have been advised by industry analysts to consider

international markets for growth opportunities, to

move their focus from “end of the pipe” clean-up

activities to pollution prevention, and to sell prod-

ucts and services that integrate environmental

management with overall business strategies and

contribute to core businesses. These changes have

not yet occurred in any significant way.
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Environmental Technology Employment
in New England States

1998 Employment

MA 31,502

CT 10,535

ME 3,646

NH 3,864

RI 2,588

VT 1,688

MA
58%CT

20%

ME
7%

NH
7%

RI
5%

VT
3%

Source: iMarket, Inc.

Still, the state performed much better than the nation in
terms of employment growth from 1996 to 1998, ranking
third among the largest environmental industry states. Sales
growth lagged behind national rates, and in net growth in
the number of environmental firms, the Commonwealth
ranked tenth.5  This implies that much of the employment

increase in the Massachusetts environmental industry over
the last few years has come from firm expansion.

In New England, Massachusetts dominates the envi-
ronmental industry, accounting for 69 percent of all sales,
58 percent of employment, and 44 percent of total busi-
nesses. The Commonwealth had the highest increase in
employment during the 1996 to 1998 period. Massachu-
setts and Vermont are the only New England states that
have not seen sales decline from 1996 levels.

Engineering/Consulting Leads Sectors
The engineering and consulting sector dominates the envi-
ronmental industry in Massachusetts, accounting for more
than 66 percent of total industry sales, nearly 60 percent of
businesses, and over half of the employment. This is the
highest paying sector, with an average annual wage of al-
most $57,000. It is followed by pollution equipment at
$55,000 and waste collection and disposal at $42,000. These
salaries exceed the average state wage of just under $38,000.

In this sector, Massachusetts ranks second in sales vol-
ume nationally, seventh in number of employees, and ninth
in number of businesses. This is in contrast to the waste
collection and disposal and pollution equipment sectors,
where Massachusetts ranks low among the top-tier states in
all three areas.

179 167

820 822

1,292 1,394

1996 1998 1996 1998 1996 1998

Sub-Groups

Number of BusinessesNumber of Employees

2,834 2,310

9,190 12,481

15,555 16,711

Sales
(in millions)

$278 $189

$1,373 $1,356

$2,852 $3,348

Environmental
Engineering/Consulting

Waste Collection & Disposal

Pollution Equipment
Massachusetts Environmental Industry Sub-Groups
Number of Employees, Number of Businesses, and Sales
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Industry Executives Enumerate Concerns About
Future Growth
While the employment and sales data help illustrate the gen-
eral characteristics and recent trends of the state’s environ-
mental industry, it is also important to get behind the num-
bers to understand what dynamics are currently influencing
industry performance and in what direction the industry ap-
pears to be heading. To facilitate this, individual interviews
and focus groups have been conducted with industry leaders.

Most of those interviewed are concerned about future
growth prospects. Growth strategies traditionally encompass
efforts in market penetration, product development, new mar-
ket development, or diversification. While industry leaders rec-
ognize the needs for these strategies, few have pursued them.

Market penetration. Executives hope that opportunities
for additional remediation work will be identified, perhaps
through partial—as opposed to total—clean-ups of
“brownfields” sites. Some companies have increased the
types of characterization and remediation services offered.
Others have reduced services and focused on more special-
ized areas.

Product development. Overall,
executives perceive that the engi-
neering component of their work
is increasingly viewed as a standard
commodity, with margins declin-
ing in recent years. Many expect
this to continue. A focus on pollu-
tion prevention has been suggested
to offset this trend. Companies
have also been encouraged to de-
velop and sell products and services
that integrate environmental man-
agement with overall business strat-
egies. A large number of compa-
nies interviewed indicate that
changes in basic services have not
yet been made.

New markets. A few companies have expanded to new geo-
graphic markets in the United States, but there is also op-
portunity for growth in international markets. Among the
companies that participated in the survey, only two of the
largest have a long tradition of work in the international
arena. Four have conducted one or more projects interna-
tionally as an outgrowth of work for domestic clients, but
none has gone on to pursue international opportunities on
its own. Three small responding companies have identified
foreign opportunities with the assistance of federal tech-
nology programs or federal and state trade missions and
have begun to do work internationally.

Additional Industry Concerns
Mergers and acquisitions. One of the most significant
changes in this industry is in the amount of consolidation,
largely through horizontal mergers. There has been sub-
stantial activity among environmental remediation firms and
among environmental engineering and consulting firms. In
the latter sector, firms engaged in a total of 125 mergers
and acquisitions during 1997.6  It is expected that long-
term survivors will be either small companies with unique
niches or large companies with multi-product, multi-re-
gional services. Companies in the $50 million – $100 mil-
lion range will virtually disappear.

Retaining and recruiting personnel. As the industry ma-
tures and is perceived as less attractive, engineering work is
increasingly viewed as a standard commodity. Contracts are
often awarded solely on the basis of the lowest bid. Perhaps
as an outgrowth of this, many firms have had difficulty at-
tracting and retaining bright engineers and key staff. There
is hope, however, that talented engineers will become avail-
able to the industry as the “Big Dig” reaches completion.

Opportunities for Enhanced
Government Involvement
Executives provided a number of
suggestions regarding improved
governmental support for the
industry. There is a need for
governments to expand their en-
vironmental enforcement efforts
and to have better-trained, less-
adversarial staff implementing
programs. Respondents urge
that permitting be streamlined
through reductions in red tape,
a higher level of staff commit-
ment, and increased speed in de-
cision-making.

Many executives expressed
hope that the U.S. government
would continue to clean up its own

facilities and would pay for clean-ups more promptly. They
also feel that the government needs to identify more ways
of privatizing its activities by encouraging self-audits and
certifications by industry, and by avoiding activities that
would place government in competition with the private
sector. In expanding its ability to offer technical assistance
and information to firms facing clean-up tasks, for example,
the government directly competes with private-sector en-
vironmental industry firms that offer these services. Gov-
ernment laboratories are perceived to undercut private-
sector lab prices, threatening the ability of private firms to
compete.

It is expected that long-term
survivors will be either small
companies with unique niches

or large companies with
multi-product, multi-regional

services. Companies in the
$50 million – $100 million

range will virtually disappear.
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Rather than including private consultants in program
design or implementation, federal and state agencies seem
to be initiating programs internally to support pollution-
prevention efforts (e.g., in the auto body and printing
industries and by the Massachusetts Office of Technical
Assistance), or to help companies develop environmental
management system protocols.

Another obstacle is the wide variety, among New En-
gland states, of requirements for issuing permits. This makes
efficient regional service delivery by the private sector quite
difficult. Because most of the companies interviewed do a
significant amount of business in the New England region,
they suggest that regulations among the states be better
standardized.

Outlook: No Immediate Changes in Store
Though the environmental industry has entered a period of
maturity, it continues to be a significant one in Massachu-
setts. As the overall economy grew stronger at the end of
the 1990s, sales and margins in this industry hit a plateau. A
significant decline in citizen interest in pollution clean-up,
together with a perceived decline in government enforce-
ment efforts, has taken the steam out of external demand
drivers.

Because it is comprised mostly of small companies, this
service industry has had difficulty engaging in some of the
pursuits that would normally be undertaken by competi-
tors in mature markets. These include seeking international
opportunities and making significant changes to core ac-
tivities in order to meet changing customer needs.

Companies have not yet been forced to change their
products or to expand their domestic-only focus. Instead,
they have adjusted to the mature market by accepting re-
duced margins, searching for niche opportunities, and merg-
ing with other companies in order to reduce costs. Private
clients continue to engage them for compliance work, and
government clients appear to be initiating more construc-
tion projects, after long periods of site characterization, de-
sign, and planning.

As long as these conditions remain, it does not appear
that there will be significant changes in this industry. Firms
are likely to focus on cost savings so that they can continue
to pursue their areas of greatest strength.

1 PriceWaterhouse, LLP, “A Profile of New England’s Environmental
Industry,” April 1996.

2 It was decided to use iMarket Inc.’s MarketPlace data for the quantita-
tive portion of this study. MarketPlace is the only data source that
publishes quarterly Standard Industrial Classification (SIC) data to the
6-digit and 8-digit levels. This enables us to capture firms located in a
wide range of industrial classifications.

3 Numbers are based on data from the 2nd quarter of the year. Because of
the way MarketPlace computes sales data, these are essentially annualized
data. We chose the 2nd quarter in order to be able to use the most recent
data and to have data comparable to that used for other industries for the
Massachusetts Benchmark series. There is no evidence of a high degree of
seasonality in industry employment, and therefore the 2nd quarter is an
adequate representation of annual employment.

4 Massachusetts Benchmarks, Vol. 1, Issue 4, Fall 1998, p. 12.

5 The higher growth of employment compared to sales is due to the
increased use of cheaper workers coming out of two-year vocational pro-
grams to conduct much of the standard work product.

6 PriceWaterhouseCoopers, “Environmental Business in an Age of Con-
solidation,” January 1999.

BETTY J. DIENER is a professor in the Department of Management and Mar-
keting at UMass Boston.

DAVID TERKLA is a professor and chair of the economics department at UMass
Boston.

ERICK COOKE recently received his master’s degree in environmental science
from the Department of Environmental, Coastal, and Ocean Sciences at
UMass Boston.
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From the Field

Southeastern Massachusetts has been
defined historically by its five cities
and their role as traditional manu-
facturing and industrial centers. The
region’s coastal towns share a mari-

time history based on the whaling and fishing
industries. Gradually, the Southeast region is
separating into three distinct economic areas,
defined by differentiated economic bases, com-
muting patterns and transportation arteries,
and demographic profiles.

The trends promoting divergence and differ-
entiation among the three subregions are creat-
ing new sets of problems. While rural and sub-
urban areas struggle with rapid residential or
business development, many of the region’s cities
are still trying to attract economic development.
Economic development strategies for Southeast-
ern Massachusetts must take into consideration
the different competitive advantages and devel-
opment trajectories of each economic area.

Southeast Region

The map inside the back cover of this issue provides

additional information about the Southeast region.

CLYDE BARROW

From Deindustrialization
to Divergence

. . . .  18 . . . .

0 7 14 21
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Southeast Subregions

Tri-Cities
South Coast
South Shore
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The Southeast region consists of 48 cities and towns
in Bristol, Plymouth, and Norfolk Counties.
It occupies 1,224 square miles and, in 1998, had a

population of 993,800. This reflects an increase of more
than 44,000 (4.5 percent) since 1990. The major cities of
Attleboro, Brockton, Fall River, New Bedford, and Taunton
account for 37.5 percent of its population.

The region is undergoing dramatic and uneven eco-
nomic change that is reinforcing the emergence of three
distinct economic areas, whose economies are loosely wo-
ven together by history, geography, and a regional trans-
portation network. The Tri-Cities subregion runs along the
Route 24/I-495 axis. The South Shore is connected by
Route 3, and the South Coast area runs along Route
I-195. 1  The three areas are increasingly differentiated by
commuting patterns, economic bases, demographic pro-
files, and the influence of the Boston and Providence met-
ropolitan economies. They have made uneven progress in
addressing the pathologies of deindustrialization, which has
led to a divergence in subregional demographic profiles.2

The South Shore Has Evolved into Boston’s More
Affordable Suburbs
The South Shore consists of 12 towns in Plymouth County.
The area has a population of roughly 200,000, with no
cities or major population centers. The largest towns, Ply-
mouth and Marshfield, account for only 37.7 percent of
the area’s population. The area is characterized by subur-
ban and rural bedroom communities that are tightly linked
to the Boston metro area.

The South Shore is now largely a suburban adjunct to
the Boston metropolitan economy. Its rapid population
growth has resulted from commuters moving southward
along Route 3 in search of lower housing costs, better
schools, and a suburban or rural quality of life. The unem-
ployment rate, educational attainment levels, and personal
incomes move in tandem with statewide averages, because
the area is within the Boston MSA. Consequently, local
economic development has been fueled mainly by popula-
tion growth among Boston commuters and high-end busi-
ness services that market to Boston-area businesses. The
South Shore area is also developing an increasingly vibrant
off-Cape tourism industry.

Tri-Cities Area Benefits from Links to Providence
and Boston
The Tri-Cities area consists of 22 cities and towns in Bristol
and Plymouth Counties. It has a population of over 450,000.
Brockton, Taunton, and Attleboro (the cities that give the
subregion its name) account for 40.6 percent of the area’s
population. A transportation network links these communi-
ties with the Providence and Boston Metro areas.

The Tri-Cities area has also benefited from the southward
movement of the Boston metropolitan economy and from
the northeastward movement of the Providence metropolitan
economy. But while the South Shore’s relation to metropoli-
tan Boston is largely due to commuting patterns, the Tri-

Cities area has benefited more from the direct relocation of
businesses in search of land, lower costs, better access to trans-
portation, and an increasingly well educated labor force.

The Tri-Cities area is making a successful transition from
a traditional manufacturing economy to a postindustrial
economy, anchored by services and high-tech manufactur-
ing. It is situated strategically on the I-495/Route 24 axis,
and it has several commuter rail stations and a freight rail
interchange. This extensive intermodal transportation net-
work has created a regional distribution center. All three cit-
ies are within 30 minutes of major freight airports in Boston
and Providence. As the Tri-Cities area makes this transition,
its unemployment rate drops steadily, while its educational
attainment and income levels approach state averages.
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1990 1998 Percent Change

Massachusetts 3,166,133 3,273,400 3.4

South Shore
Marshfield 11,975 13,017 8.7
Plymouth 20,141 24,898 23.6

Tri-Cities
Attleboro 19,190 21,631 12.7
Brockton 48,744 46,392 -4.8
Taunton 23,854 27,329 14.6

South Coast
Fall River 43,595 43,212 -0.9
New Bedford 47,818 42,123 -11.9

Source: MA Division of Employment & Training

Labor Force, 1990 to 1998

1990 1998 Percent Change

Massachusetts 6,018,394 6,147,132 2.1

Southeast Region 950,947 993,800 4.5

South Shore 177,015 194,398 9.1
Marshfield 21,575 23,538 9.0
Plymouth 45,698 49,810 9.0

Tri-Cities 431,220  456,856 2.9
Attleboro 38,428 39,557 0.2
Brockton 92,972 93,173 0.2
Taunton 49,891 52,553 5.3

South Coast 342,712 342,546 0.0
Fall River 92,812 90,654 -2.3
New Bedford 100,039 96,353 -3.7

Source: U.S. Census

Population Change, 1990 to 1998
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South Coast Growth May Be Disadvantaged
by Isolation
The South Coast consists of 14 cities and towns in the south-
ernmost part of Bristol and Plymouth Counties. The area
has a population of roughly 340,000, with its two cities, New
Bedford and Fall River, accounting for 54.6 percent of the
total. This is the most economically and culturally integrated
area of Southeastern Massachusetts. Its integration is en-
hanced by the area’s geographic location in the far southern
part of the region, which often isolates the South Coast from
the rest of the state. Communities are linked by I-195, which
runs through nearly every city and town.

Many factors cause the South Coast to remain isolated.
Highway and commuter rail networks do not provide easy
access to the Boston MSA, nor do they generally facilitate
intraregional movement from other subregions. The inter-
state links the area more closely to the Providence MSA,
while commuter rail does not yet extend to the South Coast.

Despite business and housing costs that are lower than
Boston’s, the South Coast has been less able to capitalize on
the state’s general prosperity than other areas have. It is still
plagued by exceptionally low levels of educational attainment,
high drop-out rates, an above-average rate of welfare depen-
dency, low incomes, a poor external image, and its relative
isolation. Thus, while the South Coast seems to have made
notable progress in closing its unemployment gap, its in-
come levels continue to be among the lowest in the state.

Unemployment has improved with significant job
growth in health care, business services, high-tech manu-
facturing, and distribution, though the area still depends
heavily on traditional manufacturing industries. Many of
the South Coast’s growth sectors provide annual earnings
that are higher than the area’s current average earnings,
which may bode well for its future.

Divergence in the Subregions’ Economic Bases
The region’s three economic areas have also made uneven
progress in addressing the pathologies of deindustrialization
and in making the transition to a postindustrial economy. South
Shore communities, with levels of educational attainment,
unemployment, and income equal to state averages, contrast
significantly with most of the cities and towns in the more
remote South Coast. In the Tri-Cities area, Attleboro and
Taunton have made noticeable progress in improving educa-
tional attainment levels, income growth, and unemployment
rates, thus moving the entire area closer to statewide averages.

South Shore strongholds: health services, business ser-
vices, and tourism. The South Shore economy is largely de-
pendent on population growth and the local demand for retail
trade and services created by Boston commuters. The South
Shore’s most significant business clusters are allied health ser-
vices, business services, and tourism.

The allied health services cluster includes hospitals, nurs-
ing homes, home health-care providers, health maintenance
organizations, medical laboratories, rehabilitation facilities,
group medical practices, and individual practitioners.

Allied health services account for 9.2 percent of the area’s
total employment, or 6,122 jobs. This is a decline from 10
percent of the area’s total employment (6,340 jobs) in 1997.
Average annual earnings in this cluster are below the area’s
average. Population growth and the availability of Medicare
and Medicaid reimbursements for services to the elderly sup-
ported growth in this cluster during much of the 1990s.3

Government cutbacks in reimbursements and fee caps, cost
controls implemented by HMOs and nursing homes, and a
slowdown in population growth, however, are now constrain-
ing earnings and employment growth in this sector.4

The South Shore’s lower business costs, attractive qual-
ity of life, and easy access to the Boston metropolitan
economy have supported the expansion of business and
professional services. The business services cluster consists
of business support, engineering and management services,
and legal services. Business support includes firms that pro-
vide advertising, data processing, photocopying, and com-
puter programming, among other services. The engineer-
ing and management services cluster includes establishments
that provide engineering, accounting, auditing, and book-

keeping services. The legal services group consists largely
of attorneys and law firms.

The business services cluster accounts for 8.9 percent
(5,943 jobs) of the area’s total employment, up from 8.1
percent in 1997. Average annual earnings in the cluster are
well above the area’s average. A large percentage of em-
ployment and employment growth in this cluster has shifted
to “high-end” business support, engineering, legal, and
management services, where annual average earnings are
higher than the state average.

Tourism is one of the largest business clusters in the
South Shore area. Major groups are eating and drinking
places, miscellaneous retail, hotels and other lodging places,
amusement and recreation services, and museums. While
much of the activity in these groups can be attributed to
non-tourist related demand, the overall effect of tourism
heavily influences the performance of these groups, par-
ticularly during the spring and summer.
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Source: MA Division of Employment & Training

Massachusetts $35,724 $38,284

South Shore Area $27,525 $32,401

Services:
Allied Health Services $28,780 $30,766 10.0 9.2
Business Services $35,986 $41,005 8.1 8.9

Tourism: $13,281 $13,835 8.5 9.7

1997
Average
Earnings

1999
Average
Earnings

1997
Percent
of Area’s

Employment

1999
Percent
of Area’s

Employment

Significant Business Clusters: South Shore
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Tourism grew from 8.5 percent (5,402 jobs) of the
area’s total employment in 1997 to approximately 9.7 per-
cent in 1999. Average annual earnings in the cluster are
well below area and state averages, ranging from a low of
$10,936 to a high of $20,190. The South Shore’s tourist
attractions are still considered secondary destinations and
day trips, though several initiatives are under way to im-
prove and expand them.

The Tri-Cities: high technology manufacturing, busi-
ness services, and distribution. The Tri-Cities area has
benefited from Boston’s southward movement, with the
emergence of a vibrant new service economy and a grow-
ing base of high-technology manufacturing firms. It has
capitalized on its strategic location between Providence and
Boston and on its access to intermodal transportation link-
ages to become a major distribution center.

The Tri-Cities area is in a period of transition. Manu-
facturing remains important to many of its cities and towns,
but manufacturing employment is declining, as the area shifts
to a service-based economy. Historically, the area’s manu-
facturing base has been concentrated in primary and fabri-
cated metals, but this cluster now accounts for only 1.7
percent of total employment. The newer “high-technol-
ogy” manufacturing cluster includes industrial machinery,
computer equipment, electronics components, and mea-
suring devices. Firms manufacture products such as engines
and turbines, power tools, communications equipment,
electricity distribution
equipment, navigation
and guidance systems, and
surgical equipment. The
high-technology cluster
grew from 3.4 percent
(6,342 jobs) of the area’s
total employment in 1997
to 5.6 percent (9,162
jobs) in 1999. Both
manufacturing sectors
provide excellent earn-
ings, compared to area
and statewide averages.

Growth in the service
sector is being led by al-
lied health services and
business services, as in the
rest of the Southeast re-
gion. The expansion in
allied health services has
occurred mainly as a result of increased local demand gen-
erated by population growth. This sector rose from 8.7 per-
cent (16,426 jobs) of the area’s total employment in 1997
to 10.2 percent (16,650 jobs) in 1999. Average annual earn-
ings in this cluster are above the area’s overall average.

The business services cluster grew from 4.8 percent of
the area’s total employment (9,033 jobs) in 1997 to 6.5
percent (10,717 jobs) in 1999. Most employment and

employment growth in the cluster, however, remain concen-
trated in “low-end” business support services (e.g., data pro-
cessing, photocopying, temporary agencies), where annual av-
erage earnings lag behind area and state averages.

The Tri-Cities area has also experienced rapid growth
of its wholesale and freight distribution sector. This cluster
consists of motor freight transportation, and warehousing
and wholesale trade in durable and non-durable goods. The
distribution cluster grew from 9.5 percent (17,974 jobs) of
the area’s total employment in 1997 to 11.1 percent (18,289
jobs) in 1999. Average annual earnings in this sector are
estimated at $41,003. The Tri-Cities’ strategic location has
allowed the area to become a key distribution hub for much
of the state. The distribution sector has been able to capi-
talize on highway, rail, and airport links to several cities,
including Boston, Providence, Worcester, Springfield, and
New York City. Expansion is also being fueled by activity in
the area’s numerous industrial/business parks along I-495.

The South Coast: health services, business services, tex-
tiles and apparel manufacturing. The South Coast is still
more dependent on manufacturing than are other areas of South-
eastern Massachusetts, despite the fact that manufacturing em-
ployment declined from 25.5 percent of total employment in
1997 to 20.1 percent in 1999. Furthermore, manufacturing
jobs remain among the highest-paying jobs in the area.

The South Coast’s manufacturing sector is still anchored
by textiles and apparel. This cluster consists of firms that manu-

facture fabrics, yarn, and
thread, as well as those
that dye and finish fabric
and knit apparel. The
cluster declined from 9.1
percent (11,198 jobs) of
the area’s total employ-
ment in 1997 to 7.8 per-
cent (10,032) in 1999.
Average annual earnings
in this cluster range from
a low of $19,065 in the
apparel industry to a high
of $33,810 in the textiles
industry.5

There is also a small
but growing high-tech-
nology sector emerging
in the South Coast area.
This sector grew from
2,911 jobs in 1997 to

4,819 jobs in 1999. Average annual earnings are estimated at
$39,742.6 Most of the growth in high technology is concen-
trated in electronics and medical and marine instrumentation.

The service sector of the South Coast economy has
shown the most significant employment growth over the
last decade. Its expansion has been led by growth in allied
health services and business services. The expansion of al-
lied health services in the South Coast has been especially
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Massachusetts $35,724 $38,284

Tri-Cities Area $29,306 $31,980

Services:
Allied Health Services $32,313 $35,383 8.7 10.2
Business Services $28,040 $27,283 4.8 6.5

Manufacturing:
High Technology $44,763 $52,880 3.4 5.6
Metals Manufacturing $36,112 $40,773 2.4 1.7

Distribution: $35,661 $41,003 9.5 11.1

1997
Average
Earnings

1999
Average
Earnings

1997
Percent
of Area’s

Employment

1999
Percent
of Area’s

Employment

Source: MA Division of Employment & Training

Significant Business Clusters: Tri-Cities
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dependent on the availability of Medicare and Medicaid
reimbursements for services to elderly and low-income resi-
dents.7  Health services employment remained fairly con-
stant, with 16,383 jobs in 1997 and 16,914 jobs in 1999.
Average annual earnings in this sector were estimated at
$30,735 for 1999.

Business services grew from 4,779 jobs in 1997 to 5,292
jobs in 1999. Most employment and employment growth
in the cluster remain concentrated in “low-end” business
support services, where annual average earnings ($23,723)
are lower than area and state averages, and where average
real earnings have been stagnant or declining throughout
much of the current economic recovery.

The South Coast area has also experienced some growth
in its wholesale and freight distribution sector. The South
Coast benefits partly from location, but mainly from lower
costs and labor availability, which make it an increasingly
attractive site for warehousing and distribution. The distri-
bution cluster grew from 6,016 jobs in 1997 to 7,692 jobs
in 1999. Average annual earnings in this sector were
$30,867 at the close of the decade.

Trends Are Expected to Continue
The Southeast region’s separation into three economic
areas is likely to continue. This fragmentation is not a coin-
cidence but a consequence of each area’s competitive
advantage and geographic proximity to the Boston and
Providence metro areas, the design of the regional trans-
portation network, and differing demographic profiles.

The competitive advantages in each economic area have
successfully attracted, retained, or stimulated the growth of
specific business and industry clusters. There is little inter-
area or intraregional crossover among these clusters, which
leaves the Southeast region without any economic center
of gravity. The subregions’ widely divergent demographic
profiles (e.g., incomes and education) are both a cause and
an effect of this clustering, and these factors will not change
in the foreseeable future.

1 Southeastern Regional Planning and Economic Development District,
Regional Growth Trends (Taunton, Mass., October 1999).

2 Clyde W. Barrow, “Southeast Massachusetts: Staying Ahead of the Curve
— A Second Chance,” Massachusetts Benchmarks, Vol. 1, Issue 1, Fall
1997,  p. 15; Clyde W. Barrow, “Southeastern Massachusetts: A Region
of Growth Without Development,” Massachusetts Benchmarks, Vol. 1,
Issue 3, Summer 1998, pp. 9–10, 15–17.

3 Regional employment boards of Bristol, Brockton, Greater New Bedford,
and South Coastal, “Anatomy of Employment Needs in the Allied Health
Industry in Southeastern Massachusetts,” 1995.

4 Polly Saltonstall, “Hospitals Protest Medicare Cuts,” New Bedford Stan-
dard-Times, July 21, 1999, p. A-3.

5 See Clyde W. Barrow, Economic Impacts of the Textile and Apparel Industries
in Massachusetts (Boston: Massachusetts Economic Project,  forthcoming, 2000).

6 The decline of average annual earnings in the high-technology sector re-
flects growth in electronics, which pays the lowest average wage in the cluster.

7 Howard Altschiller, “Second Medicare HMO Dropped in South Coast,”
New Bedford Standard-Times, October 1, 1999, p. A-1.
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Massachusetts $35,724 $38,284

South Coast Area $25,886 $27,948

Services:
Allied Health Services $29,222 $30,735 13.3 13.2
Business Services $24,281 $23,723 3.9 4.1

Manufacturing:
Textiles and Apparel $24,319 $25,895 9.1 7.8
High Technology $42,848 $39,742 2.4 3.8

Distribution: $29,331 $30,867 4.9 6.0

1997
Average
Earnings

1999
Average
Earnings

1997
Percent
of Area’s

Employment

1999
Percent
of Area’s

Employment

Source: MA Division of Employment & Training

Significant Business Clusters: South Coast
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S T R E E T
Signs

S T R E E T

The January 2000 UMass Poll asked 400 regis-
tered Massachusetts voters whether they be-
lieved in the threat of global warming and how
much they would be

willing to pay for products that
were altered to prevent it. Eighty-
five percent believe that global
warming is a real problem. Sixty-
five percent believe that action can
and should be taken to stop it,
while 20 percent think that not
much can be done. The percent-
age of respondents who believe ac-
tion should be taken increases to
69 percent for college graduates
and 73 percent for respondents
with post-graduate education.

While a large majority (73.6
percent) of those polled are will-
ing to pay more for products (e.g.,
automobiles, fuel, and clothing) if
those products had to be changed
to slow global warming, only 23
percent are willing to pay 10 per-
cent or more above current costs;
50 percent were willing to pay 1
percent to 5 percent more.

The majority of respondents
support stricter government regu-
lations aimed at protecting air and
water quality (64 percent), while
only one in 20 believes that cur-
rent regulations are too strict. One-quarter of respondents
think that current regulations are about right.

Global Warming: Theory or Threat?

A majority of Massachusetts
voters are willing to pay

more for products that help
slow the problem.

Massachusetts voter opinions parallel those in other parts
of the country. Sixty-one percent of Texans in a September
1998 Scripps Howard poll agreed that global warming is oc-

curring, and 58 percent believe it is
caused mainly by emissions from
burning coal and oil. A nationwide
Gallup poll in December 1997
found that nearly half of Americans
were willing to have the United
States take steps to reduce global
warming, even if costs for gasoline
or electricity went up. Thirty-four
percent were willing even if unem-
ployment rose as a result.

In September 1999, indepen-
dent pollster John Zogby found
that 93 percent of Republican pri-
mary voters in California, Iowa,
New Hampshire, New York, and
South Carolina said protecting the
environment was important, and
nearly 50 percent said they would
favor a candidate who takes glo-
bal warming seriously.

Gallup’s 1999 Earth Day poll
found that out of 11 environmen-
tal issues, 39 percent of respondents
chose global warming as a great
concern. Sixty-seven percent said
that protection of the environment
should be given priority, even at the
risk of curbing economic growth.

This result has remained relatively constant since first mea-
sured in 1984, according to the Gallup organization.

How much more would you be
willing to pay for a product to prevent
global warming?

Pay 1–5 percent 50.5%
Pay 10 percent or more 23.0%
Unwilling to pay 19.5%
Don’t know / refused

Which of the following statements
best represents your opinion about
global warming?

Problem — Take action to stop 64.5%
Problem — Not much can be done 20.3%
Not a problem — Not proven 9.5%
Don’t know / refused 5.8%

7.0%
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E n d n o t e s

The third annual Index of the Massachusetts Inno-
vation Economy was released in November 1999.
The Index is based on the premise that the state’s
high-performance innovation industry clusters

are the foundation for long-term economic growth. It is
apparent that though the innovation sectors are strong when
measured by employment, underlying fissures threaten sus-
tainable economic prosperity.

The Index tracks nine key “innovation” industry clus-
ters, which provide 660,000 jobs, or 24 percent of non-
government employment in Massachusetts. From 1993 to
1998, the net employment increase for these clusters was
2.7 percent, compared to 2.3 percent, overall, in the state.
Six clusters exhibited employment growth. The software
and communications services cluster led with a growth rate
of 9.3 percent, nearly four times the state’s overall rate.
Two of the clusters lost jobs, with defense industries falling
by more than 10 percent.

The Index also points to potential gaps, weaknesses,
and uncertainties of the innovation economy that may jeop-
ardize our economic health. Two examples are the change
in number of Initial Public Offerings (IPOs) and Mergers
and Acquisitions (M&As) in Massachusetts. The Index  re-
veals that IPOs have sunk back to 1990 levels after growing
significantly from 1990 to 1996, and that M&As in 1998
had more than doubled since 1990.

The downturn of IPOs may be cause for concern, as
fewer public offerings can lead to fewer fast-growing com-
panies. Furthermore, the effect of increased M&A activity
is not clear without knowing the rationale for the changes
and whether the headquarters of acquiring firms are located
inside Massachusetts or elsewhere.

A healthy employment picture for Massachusetts is an
outcome, in part, of innovation processes that underlie our
innovative industries. The processes (IPOs and M&As, for
example) must effectively support innovation to sustain a
strong state economy.

Mixed Messages in the
Innovation Economy

For copies of the 1999 Index of the Massachusetts Innovation Economy,
call (508) 870-0312. The report can also be downloaded from MTC’s
Web site at www.mtpc.org.

JOSEPH D. ALVIANI is the president and CEO of the Massachusetts Technology
Collaborative.
PATRICIA M. FLYNN is the dean of Graduate, Executive and Professional
Education and a professor of economics at Bentley College.

Innovation
Industry
Clusters

Percent
Change

’93 – ’98

Software & Communications Services 9.3

Innovation Services 3.5

Diversified Industrial Support 3.2

Postsecondary Education 2.1

Healthcare Technology 1.6

Financial Services 1.5

Computers & Communications -0.3

Textiles & Apparel -1.3

Defense -12.7

Mergers & Acquisitions, 1990—1998

Initial Public Offerings, 1990—1998

1990 1992 1994 1996 1998

193 206 195
227

278

369 372 377
403

13

28

39 38

29
32

52

16 14

1990 1992 1994 1996 1998
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