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Excerpts from the Board
The Editorial Board sees a very mixed picture when looking at the
future of the Massachusetts economy. While near-term improvement is
virtually certain given some recent developments, there is uncertainty
regarding the timing of a sustained economic expansion.

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
The University of Massachusetts Economic Indices; employment, labor
force, and income data; confidence indices; and more.

Population Change, Housing,
and Local Finance
Robert A. Nakosteen and James R. Palma
The cost and affordability of housing have long been pressing issues.
Professor Robert Nakosteen and James Palma discuss housing in the
state, with a focus on the impact of new housing on municipal costs.

From the Field:
The Biotech Industry: A Consideration of
Greater Worcester and the Commonwealth
John R. Mullin and Robert J. Lacey
The biotech industry is often touted as representing the economic
future of the state. Professor John Mullin and Robert J. Lacey examine
biotech in the Greater Worcester area, where the industry is becoming
increasingly important.

Endnotes:
Maintaining World-Class Research and
Innovation in Massachusetts
David Matheson and Martin B. Silverstein, M.D.
Massachusetts has a vital comparative advantage in attracting and expand-
ing the biotechnology industry. A recent report by the Massachusetts
Biotech Council and the Boston Consulting Group contends that it is
important to be vigilant and proactive in order to keep this advantage.
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At long last, the ailing Massachusetts economy is showing a pulse. While the Massa-
 chusetts economy is still struggling, evidence of a return to growth later this year is
 beginning to accumulate.

Massachusetts Benchmarks editor Alan Clayton-Matthews reports the cautiously optimistic
news in this issue’s Economic Currents article. Demand for high-technology products, devel-
oped and manufactured by leading Massachusetts firms, appears to be increasing; business
and consumer confidence indexes are improving; and Massachusetts merchandise exports are
rising. Uncertainty about the state’s economic future persists, however, as employers have yet
to begin to rehire the thousands of workers that have been laid off over the past two years.

This issue of Massachusetts Benchmarks also highlights two major public policy
challenges facing our business leaders and policymakers as they prepare for
economic recovery: the lack of affordable housing and the imbalanced regional
economic opportunity.

UMass Amherst Professor Robert Nakosteen and UMass Donahue Institute
Research Manager James Palma report on the fiscal impacts of new housing
development in Massachusetts. Their article underscores the important role that
housing can play in retaining the highly educated workforce that is the Common-
wealth’s greatest economic asset.

UMass Amherst Professor John Mullin and Robert Lacey, a UMass Amherst
Ph.D. candidate in political science, document and analyze the emergence of

the biotechnology industry in Greater Worcester. Their analysis provides us with encouraging
data on the prospects for regional growth of this dynamic industry.

An excerpt from a recent report prepared by the Massachusetts Biotechnology Council and
the Boston Consulting Group concludes this issue. This report reminds us that it is our
citizens’ ability to innovate that allows Massachusetts to maintain its competitive edge in the
rapidly growing biotechnology industry.

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

It is difficult to know exactly where the state’s economy stands at the moment. The
 Massachusetts Current Economic Index suggests that it remains in modest decline, while
 the Leading Index implies the likelihood of a future pickup.

The national economy will have to begin a recovery, especially in investment spending, before
we experience a local recovery. The nation is faced with “weak fundamentals and positive
shocks.” The weak fundamentals arise from structural imbalances that were created during the
expansion of the 1990s. They include a boom in both investment spending and employment
that were not sustainable and are now being unwound. Until these excesses are worked off, a
long-term recovery will have no traction.

The positive shocks include some developments that have already taken place but whose effects
will be felt over time. These include the fall in oil prices, the decline in the dollar’s exchange
rate (especially with respect to the Euro), historically low interest rates, and increasing consumer
and business confidence. In addition, the impact of a federal government stimulus will kick in
later this year in the form of recently enacted tax cuts.

All of these positive shocks should lead to a bounce in the national economy, which presumably
will have a positive impact on the Commonwealth. But what happens after that? Will the
economy, once stimulated, enter a period of sustained economic growth, or will the continued
presence of the aforementioned excesses make it unusually resistant to stimulus?

On a more optimistic note… Despite a recession that hit the state’s high-technology sector
especially hard, Massachusetts is still like no place in the world in “producing technology” and
its associated services. This capability manifests itself in a number of dynamic sectoral niches
that have succeeded quite well—even during the downturn—and in the continued high quality
of its workforce. Because these capabilities are so flexible, the high-tech sector is almost certain
to adapt to emerging possibilities in both investment and consumer industries, eventually
leading the state into its next expansion.

For the time being, the mixed signals regarding the state’s economy make it unclear whether
or not a real turning point is at hand.

SUBMITTED JUNE 24, 2003
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economic CURRENTS

The state economy appears poised for future growth,

but serious issues remain. The “unwinding” of the

economic excesses of the 1990s is delaying a genuine

economic turnaround, but many other issues are

weighing heavily on the economy. These include the

risk of terrorism, weak global economic performance,

a weak dollar (this issues cuts two ways), and the threat

of deflation. When a recovery arrives, job growth will

probably lag, and be modest when it appears. We

should not expect to return to the heady days of the

late 1990s anytime soon.

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

Massachusetts is still mired in a recession that
 began, according to the Massachusetts Current
 Economic Index, in December 2000. (If dated

by the payroll employment peak, the start moves to January
2001.) Technology-related sectors continue to shed jobs,
and job losses are dispersed throughout most of the economy.

Though current conditions are still bad and consumer
and business expectations are weak, the excesses of the tech-
nology bubble may be nearly wrung out of the economy.
Technology spending appears to be headed back into growth
after crashing in 2001 and remaining stagnant throughout
2002. The Massachusetts economy should begin to turn
around accordingly. Gross State Product is expected to begin
to grow slowly later this year, and overall payroll employ-
ment, early next year. Growth over the next several years
will be at a slower pace than in the 1990s expansion.
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Illustration by Naomi Shea
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 Economic Indices for
Massachusetts

The Massachusetts Current Economic
 Index for May was 125.9, down 0.2
percent from April (at annual rates),

and down 0.5 percent from May of last year.
The current index is normalized to 100 in July
1987 and is calibrated to grow at the same
rate as the Massachusetts real gross state prod-
uct over the 1978–1997 period.

The Massachusetts Leading Economic
Index for May was 2.4 percent, and the three-
month average for March through May was 1.9
percent. The leading index is a forecast of the
growth in the current index over the next six
months, expressed at an annual rate. Thus, it
indicates that the economy is expected to grow
at an annualized rate of 2.4 percent over the
next six months (through November). Because
of monthly fluctuations in the data on which
the index is based, the three-month average of
1.9 percent may be a more reliable indicator of
near-term growth.

The ten indicators that comprise the lead-
ing index are sharply divided, with several
offering positive signals and others indicating
negative signals about the future course of the
Commonwealth’s economy. On the negative
side are the employment-based indicators,
especially total payroll employment and with-
holding taxes. A careful analysis of April and
May employment reports, which correct for
the seasonality glitches in the official release,
reveals that employment is still declining. This
is consistent with stagnant withholding reve-
nues and sales taxes, as well as high initial
unemployment claims.

On the positive side are the rebound in stock
markets, the strength in motor vehicle sales,
and—to a lesser extent—the rise in consumer
confidence. It is important to bear in mind that
these positive indicators are largely expectation-
based; they indicate a shift in consumer and
investor attitudes, rather than reflecting actual
behaviors (e.g., hiring new employees, investing
in capital goods) that will be necessary for a
return to growth in the state economy.

Job growth will lag the turnaround in pro-
duction for several months, however. Firms are
waiting to hire until they see the turnaround gain
traction. It will take a sustained recovery in busi-
ness investment spending to get the Massa-
chusetts economy back on track. Now, at least, it
appears to be headed in the right direction.

SUBMITTED JUNE 25, 2003

Massachusetts Current Economic Index

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

. . . .   . . . .5



MASSACHUSETTS BENCHMARKS SUMMER 2003. . . .  6  . . . .

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

Several risks will weigh heavily on the state’s economy
and restrain growth to a lower level than we experienced in
the last recovery. These include the war on terrorism and
the continuing threat of terrorist incidents, weak foreign
economies, a weak dollar, and the threat of deflation.

A Long, Shallow Recession:
How This One Compares

Focusing on payroll employment as a measure of the state’s
business cycles, the recession was 28 months old in May,
the most recent month for which employment was reported.
This makes it the second longest in the post-WWII era. In
terms of cumulative net job losses, this recession is also
about to be the second largest in recent history. Through
May, Massachusetts lost approximately 158,000 jobs, repre-
senting 4.7 percent of peak employment.

Source: Massachusetts Division of Employment and Training; calculations by author

Massachusetts Employment Growth Rate

Thankfully, the current
recession does not come

close to matching the last
economic downturn in

terms of severity.

Thankfully, the current recession does not come close
to matching the last one (late 1980s/early 1990s) in
severity. That recession spanned 40 months, and the state
lost 11.4 percent of its payroll jobs. Standing just behind
that (in recent times) was the short but sharp recession in
the mid-1970s, when the state lost 4.7 percent of its jobs
in 11 months.

As a rough rule of thumb, deeper recessions follow
longer and more rapid expansions. A bigger expansion
generates more excesses—over-investment in speculative
boondoggles, bubbles in asset prices, excessively high wage
rates, etc.—for the recession to “wring out” of the economy.
One might, therefore, expect that this recession should be
at least as severe as the last, as the 1990s expansion lasted
105 months, while that in the 1980s lasted 78 months.
Also, more jobs were added in the 1990s expansion: 20.8
percent of the trough level versus 19.7 percent in the 1980s.
The excesses this time around, however, though substantial
in terms of over-expansion in the technology sector, were
not as severe, and they have been more or less wrung out
through flexible downward wages, aggressive cost cutting,
the long bear market, and obsolescence of computers and
other technology equipment.

8/71–7/74

6/75–3/80

7/80–6/81

6/82–12/88

4/92–1/01

AAAAAveragveragveragveragverageeeee/////TTTTTotalotalotalotalotal

Source: Massachusetts Division of Employment and Training; dating of cycles and
calculations by author

Recent  Massachusetts Employment Cycles

2/70–8/71

7/74–6/75

3/80–7/80

6/81–6/82

12/88–4/92

1/01–5/93

AAAAAverage/Tverage/Tverage/Tverage/Tverage/Totalotalotalotalotal

1.9

-5.2

-3.2

-1.8

-3.6

-2.0

-2.9-2.9-2.9-2.9-2.9

18

11

4

12

40

28

113113113113113

-2.8

-4.7

-1.1

-1.8

-11.4

-4.7

N/AN/AN/AN/AN/A

2/70 –4/01

7.4

18.0

1.8

19.7

20.8

N/AN/AN/AN/AN/A

1.11.11.11.11.1 399399399399399

Dates

Growth
Rate

(percent)
Number of

Months

35

57

11

78

105

286286286286286

N/AN/AN/AN/AN/A

Job
Change
(percent)

C O N T R A C T I O N S

2.5

3.5

1.9

2.8

2.2

2.72.72.72.72.7

E X PA N S I O N S

O V E R A L L  AV E R A G E / T O TA L



SUMMER 2003 MASSACHUSETTS BENCHMARKS

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

This would all suggest that the recession should end
soon. Moreover, this is consistent with the rule of thumb,
because the former boom was really a much longer one
that began in the summer of 1975 and was interrupted
only briefly by two very short and mild recessions. Between
June 1975 and the end of the “miracle years” (December
1988), the number of jobs in Massachusetts increased by
40 percent. Employment grew at an annual rate of 3.5
percent in the first leg of the expansion, from June 1975
to March 1980, and at 2.8 percent in the last leg, from
June 1982 to December 1988. In contrast, employment
grew at an annual rate of 2.2 percent during the 1990s.

The current recession has also been milder in terms of
job loss. So far, the job count has been declining at an
annual rate of 2.0 percent, versus 3.6 percent in the early
1990s and 5.2 percent in the short but sharp recession of
the mid-1970s. The unemployment rate peaked at 9.6
percent in the last recession. It is expected to peak at just
over 6 percent early next year, according to the recent New
England Economic Project forecast for Massachusetts.

The New NAICS Payroll Survey
Has Some Glitches…

According to the official seasonally adjusted payroll data,
payroll employment in Massachusetts increased by nearly
15,000 jobs from March to May, largely in the leisure and
hospitality industry. Experts agree that there are problems
with the official data, and the problems appear to be with
the seasonal adjustment procedure that the BLS is using,
not with the non-adjusted survey data.1

Source: Massachusetts Division of Employment and Training; X12-Arima seasonal
adjustments by author

Massachusetts Payroll Employment

Three factors that
may account for the relative
shallowness of this recession

are economic diversity,
low interest rates, and excess

bonuses and realized
stock options.

The alternative seasonally adjusted data and the official
payroll series are in close agreement through June 2002,
the period covered by the last benchmark revision. Since
that time, the two series are in relative agreement on the
trend in payroll jobs, but they differ sharply in the month-
to-month changes. It appears that the official data, with
their adjustment quirks, overstated job increase in July
2002, overstated job losses from July 2002 through March
2003, and overstated job gains in April and May. In these
recent months, data adjusted for seasonality using the
alternative method indicated a decline of 3,600 jobs, to
the official job gain of 14,800.  Significantly, the alternative
series suggests that employment losses are continuing,
which is consistent with state withholding taxes and initial
unemployment claims.

…but NAICS Provides a Good Picture of
Recession Impacts by Sector

The new NAICS coding system gives a better picture of
the state’s technology sectors than the old SIC system. It
helps us understand not only which sectors have been
decimated in this recession but also which sectors
continued to grow.

Three factors may account for the relative shallowness of
this recession:

1) Economic diversity. Health services, education services,
and medical sciences have continued to grow or remain
stable in terms of jobs.

2) Low interest rates. Due to a combination of aggressive
monetary policy and low inflation, low interest rates have
supported the housing market, providing additional wealth to
offset stock market losses, and cash through debt refinancing.

3) Excess bonuses and realized stock options. Earned before
the bubble burst, these have provided a large “rainy day” fund
for a number of middle- and high-income households, enabling
them to maintain their spending and keep their homes.

. . . .   . . . .7



MASSACHUSETTS BENCHMARKS SUMMER 2003

Source: Massachusetts Division of Employment and Training; seasonally adjusted by author

Job Changes This Recession
Through May 2003
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Insurance Carriers and Related Activities

Real Estate

Professional and Business Services

Professional, Scientific, and Technical Services

Computer Systems Design and Related Services

Scientific Research and Development Services

Employment Services

Services to Buildings and Dwellings

Educational Services

Health Care and Social Assistance

Hospitals
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Accommodation

Personal and Laundry Services

Federal Government

State Government

Local Government

Total Nonfarm

U.S. Nonagricultural Employment

Massachusetts, December 1988 – April 1991
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Well over one-third of the manufacturing job losses
occurred in the computer and electronic products industry,
which has lost 27 percent of its jobs since the peak. Other
sectors tied to technology or to manufacturing also lost jobs
disproportionately to the economy as a whole. Twenty
percent of jobs in the broad information super sector were
lost. Within that sector, software publishing employment
declined by 23 percent. In professional and business services,
computer systems design and related services lost 35 percent,
and employment services—which fed the technology sectors’
hunger for workers during the boom—lost 33 percent.

Technology and manufacturing were not the only big
losers. Due to business cost reduction efforts and the 9/11
terrorist attacks, air transportation employment is down
23 percent, and accommodation—primarily jobs in hotels
and motels—is down 15 percent. The three-year bear
market in stocks has also resulted in the first major decline
in employment in the financial securities industry in recent
decades. The sector has dropped over 10 percent of its
jobs since the recession began.

Despite the severity and length of the recession, some
sectors do not appear to have been impacted. The health
sector has continued to provide job growth, especially in
hospitals, in which employment has grown 8.1 percent
during the recession. Health sciences, composed of medical
devices, pharmaceuticals, and biotechnology, also appear to
be doing well. For example, though the manufacturing super
sector as a whole lost 19 percent of its jobs, employment in
medical equipment and supplies dropped by less than 1 per-
cent. Within the professional and business services super
sector, scientific research and development services expanded
employment by 9.3 percent. It is likely that many of these
jobs are tied to medical sciences.

Private educational services have also continued to
grow throughout the recession, adding 5 percent more
jobs. Low interest rates, strong housing prices, and house-
hold wealth accumulated during the boom have virtually
nullified the effect of the recession on the retail sector.
Retail trade employment shed less than 1 percent of its jobs.
Jobs related to residential real estate and refinancing have
benefited, growing by 2.5 percent in real estate and by
7.2 percent in credit intermediation and related activity
(i.e., institutions and businesses providing mortgage
financing). Interestingly, jobs in personal and laundry
services have grown 4.3 percent during the recession, most

likely due to a combination of middle-class wealth and a
growing supply of cheap immigrant labor.

Signs of a Turnaround in
Technology Production

There are several indications that the recession is bottoming
out. Most importantly, the technology sector is on the verge
of growing, at least in terms of sales and output. U.S.
investment in information and processing equipment2 in
the first quarter is up by 5.2 percent at annual rates, and
the index of industrial production of information processing
equipment in the three-month period ending in May is up
9.9 percent from the prior three-month period.3

In the national computers and electronic products
NAICS sector, shipments have been flat for a year and a
half. Orders grew in the first quarter, however, and inven-
tories are at 1993 levels. Unfilled orders in the first quarter
grew for the first time since the bubble burst. While ship-
ments have been flat, employment has continued to decline,
as employers keep cutting costs and aligning their work-
force sizes to expected production levels.

If output is about to increase, are employment declines
in this industry over? It does seem plausible that job losses
might cease—or at least slow down—soon. From the peak

Source: The Federal Reserve Board

Industrial Production:
Information Processing Equipment, U.S.

There are several indications that the recession is
bottoming out. Most importantly, the technology sector is on the

verge of growing, at least in terms of sales and output.
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in September 2000 though April 2003, shipments at the
national level fell 27 percent, while employment through
May had fallen 25 percent from its peak in January 2001.
No shipment data are available at the state level, but
Massachusetts employment in this industry, through May,
had fallen 27 percent from its peak in December 2000,
suggesting the national and state industries are in sync. More
job losses can be expected, simply because of productivity
gains. If production were to remain at current levels, these
gains could lead to a further 10 percent loss in jobs. Any
production increase, on the other hand, would counteract
the job losses due to productivity gains to some extent.

The situation for semiconductors is mixed. In April,
national semiconductor billings in the Americas were down
9.5 percent from a year ago, even though worldwide billings
were up 9.5 percent. American companies are losing share
to the Asia Pacific region.4 Semiconductor equipment
shippings and bookings from North American companies
lost the momentum they had last summer, with shipments
in May 3.5 percent below a year ago.5 Semiconductor firms
in Massachusetts appear to be doing better. According to
the NAICS employment data for the state, semiconductor
employment was down just 1.4 percent in May from
the prior year. In the three-month period ending in May,
employment grew at a 5.0 percent annual rate over the
prior three-month period. Nationally, employment in
this sector is down 9.7 percent from a year ago, with
job declines continuing.

This situation in national technology production
markets is similar to that of a year ago, when growth
appeared to be returning, only to lead to disappointing
results later in the summer. This time, however, the nascent
upward trend is more likely to continue. It has now been
four years since the surge in purchases of equipment to
prepare for the Y2K event, and equipment put in place
then is rapidly becoming obsolete. The urge to replace
this equipment can only be stronger than a year ago.

Other Positive Developments
Monetary and fiscal policies are also supporting a recovery.
The Fed seems determined to keep interest rates low until
it is sure the national economy is firmly in recovery mode,
even indicating that it is now more worried about deflation
than inflation. Congress recently passed a massive tax
reduction package that should have a positive impact on
both consumer and business spending beginning in the
second half of this year.

Several other indicators normally associated with an
economic turning point are headed in the right direction,
as well. Stock prices are rising, reflecting improved bottom
lines and expectations. In particular, the Bloomberg stock
index for Massachusetts, heavily influenced by technology
companies doing business in Massachusetts, is up over 20
percent from its low point last fall. Massachusetts merchan-
dise exports in the first quarter appear to be back on their
growth trend established last year. These exports reflect
the salutary effects of a weakening dollar, links with Asian
technology markets, and worldwide demand for medical
devices and pharmaceuticals.

Initial unemployment claims, though still at high levels,
have been creeping downward from a peak last October, a
pattern normally associated with a labor market on the
verge of improving. Motor vehicle sales continue to do
well in Massachusetts, indicating that some purchasing
power still remains. Consumer confidence also appears to
be headed up. The May figures for the nation continued
their post-Iraq rebound, led by an improvement in future
expectations. Several of these indicators are reflected in
the Massachusetts Leading Economic Index, which aver-
aged 1.9 percent for the March–May period.

A Recovery Is Likely, but It May
Have Risks and Uncertainties

The recession may be nearly over, but the turnaround in
employment will lag that of production by several months.

Source: U.S. Department of Commerce and Census Bureau

Computers and Electronic Products
Shipments versus Employment
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According the New England Economic Project (NEEP)
forecast for Massachusetts, employment is expected to
begin growing in the first quarter of 2004, and the recovery
should gain momentum throughout the year. For the next
several years, however, the economy is expected to grow
significantly more slowly than in the 1990s.

In the NEEP forecast, employment growth is expected
to peak at a 2 percent annual rate in mid-2005. In contrast,
employment growth averaged 2.2 percent in the 1990s
expansion. Several factors account for the lackluster out-
look, including the role of confidence, the war on terrorism,
budget deficits, the weakness of the international economy,
and the threat of deflation.

As Keynes stressed, the impact of expectations—or
“animal spirits”—has a strong influence on the direction
of the economy. Since the bubble burst in the spring of
2000, and especially since the terrorist attacks of September
2001, expectations have changed from “irrational exuber-
ance” to the other, darker, side. Consumer expectations
seem to be recovering, but business expectations are still
lagging. Both the national NAPM index and the Massa-
chusetts Associated Industries index are below 50 percent,
indicating expectations of continued contraction, rather
than expansion. The NAPM index represents manufac-
turers, and the AIM index is heavily weighted toward
manufacturers. Executives in these firms are extremely
cautious in their assessment of the future, partly as a
reaction to past excesses, but largely because the global
situation is uncertain.

The U.S. war on terrorism, the war with Iraq, and
conflict in the Middle East were important factors affecting
consumer confidence and business spending in the winter
and spring. Though the level of uncertainty has lifted
somewhat, the threat of terror will continue to cast a
damper on expectations for the foreseeable future. Further-
more, the cost of increased vigilance, from defense to public
safety to business security costs, will drop productivity
below what it would have been and divert resources from
private investment and consumption expenditures. These
effects will slow both national and regional growth in the
long term, until and unless the policy is effective in
dramatically reducing acts of terror. The effect on the
Massachusetts economy will be similar to its effect on the
national economy. Some defense and technology firms will
benefit from security spending, but on balance, the damp-
ening effect on private investment spending will have an
adverse impact on the state.

Weakness in the international economy also has rami-
fications on both the U.S. and Massachusetts economies.
The European economy is weak; Germany appears to be
falling into recession. The Japanese economy has yet to
recover. China and the Asia Pacific region have been
growing, with strong demand for the Commonwealth’s

technology products, but the SARS epidemic has disrupted
their economies.

Countervailing these negative effects on demand for
the state’s exports is the weakening dollar, which makes
U.S. products cheaper for foreign buyers, and foreign
products more expensive for domestic buyers. This will
have beneficial impacts for the state’s exporters of goods
and services. At the same time that the weakening dollar
will help restore balance in the current trade account, how-
ever, it will mean fewer foreign funds flowing into the
United States on the capital account. Foreign investment in
the country served as an important contribution to U.S.
growth in the 1990s, and Massachusetts probably benefited
disproportionately, since so much investment was directed
at the technology sector. To the extent that foreign invest-
ment declines with the weakening dollar, Massachusetts is
likely to be adversely affected.

The threat of deflation is remote, but if it occurs, it
will have serious consequences for the economy. Falling
prices are a good thing, but not if incomes are falling as
well. The latter situation is what policymakers are worried
about. Deflation would help creditors, whose real net
worth would increase—assuming their assets were in money
or money markets. It would hurt debtors, though, whose
shrinking incomes would make it increasingly difficult to
pay fixed-debt obligations such as mortgages and credit
card bills. Given the high value of real estate in Massa-
chusetts and the correspondingly high levels of mortgage
debt, deflation accompanied by falling nominal incomes
would have serious impacts on the real estate market.
Foreclosures and personal bankruptcies could skyrocket,
with devastating impacts on real estate values. Massachusetts
needs to solve the problem of high housing costs, but
destructive deflation is not the answer.

SUBMITTED JULY 1, 2003

1 A more accurate picture of recent employment trends can be obtained
by applying a more traditional seasonal adjustment procedure, and that is
what has been done here. We are using the BLS X-12 ARIMA seasonal
adjustment procedure, with default options. These alternative seasonally
adjusted data are used in this report and in the Massachusetts Current
and Leading Indices.

2 From the NIPA accounts, in current dollars. U.S. Department of
Commerce, Bureau of Economic Analysis, May 29, 2003.

3 Board of Governors of the Federal Reserve System, Report on Industrial
Production, June 17, 2003.

4 Semiconductor Industry Association, press release, May 30, 2003.

5 Semiconductor Equipment and Materials International, press release,
May 15, 2003.

ALAN CLAYTON-MATTHEWS is an assistant professor and the director
of quantitative methods in the Public 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.)
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05/03
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’03 Q1
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’03 Q2
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  - 1.2
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 - 0.5

 2.4
   - 0.4

   3.9

   10.4

   0.03

Period Value
Change from

Year Earlier (%)

Regional Employment Central
Fitchburg-Leominster PMSA
Worcester, MA-CT PMSA (MA only)

Cape and Islands
Barnstable-Yarmouth MSA
Cape Cod, Vineyard, Nantucket SDA

Boston Metro
Boston, MA-NH PMSA (MA only)

Northeast
Lowell, MA-NH PMSA (MA only)
Lawrence, MA-NH PMSA (MA only)

Southeast
Brockton PMSA
New Bedford PMSA
Providence-Fall River-Warwick,
    RI-MA MSA (MA only)

Pioneer Valley
Greenfield LMA
Springfield MSA

Berkshire
North Adams LMA
Pittsfield MSA

Employment

Change from
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The Massachusetts Current Economic Index for May was 125.9, down 0.2 percent from April (at annual rates), and down 0.5 percent from
May of last year. The current index is normalized to 100 in July 1987 and is calibrated to grow at the same rate as Massachusetts real gross
state product over the 1978–1997 period.

The Massachusetts Leading Economic Index for May was 2.4 percent, and the three-month average for March through May was 1.9
percent. The leading index is a forecast of the growth in the current index over the next six months, expressed at an annual rate. Thus, it
indicates that the economy is expected to grow at an annualized rate of 2.4 percent over the next six months (through November). Because
of monthly fluctuations in the data on which the index is based, the three-month average of 1.9 percent may be a more reliable indicator of
near-term growth.

It will take a sustained recovery in business investment spending to get the Massachusetts economy back on track. At least it now appears to
be headed in the right direction.

The University of Massachusetts
Economic Benchmarks

Current Economic Index 125.9 126.4

Leading Economic Index 2.4% 1.6%

May ’03 May ’02

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

Massachusetts Export Performance

Sources: Associated Industries of Massachusetts; The Conference Board; Mass Insight/MassDevelopment; 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 Massachusetts Export Index nudged upward
   in May 2003 as gains in integrated circuits, medi-
 cal instruments, blood/antisera/vaccines and

hormones continued their upward momentum and offset
poor performances in medicaments in dosage form, com-
puter parts, and TV, radio, and radar parts. Bolstered in
May by a huge increase in exports of medical needles to
Netherlands, Massachusetts overtook California to become
the top state exporter of medical instruments. Massachu-
setts total exports in all industries increased 17.0 percent
in the first five months of 2003 compared to the same
period in 2002, the largest percent gain among the top 18
exporting states. U.S. exports grew 2.9 percent overall.

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

Massachusetts Export Index
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R O B E R T  A .  N A K O S T E E N  A N D  J A M E S  R .  P A L M A

There is broad agreement that affordable housing is one of the most pressing problems facing the

Commonwealth. Attracting a qualified labor force to the state is challenging, since housing prices are high

and rising quickly. One important aspect of increasing the supply of housing in Massachusetts is the role played

by municipal governments. In a sense, all housing development decisions in the state start at the municipal

level. Many municipalities are reluctant to approve significant new housing projects because of their fear that

the costs generated by new housing will outstrip the tax revenues generated. In fact, the relationship between

costs and revenues is not so clear-cut and deserves more consideration.

POPULATION CHANGE,
HOUSING, AND LOCAL FINANCE

Illustration by Naomi Shea
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Price, Population, and Vacancies
The pattern of housing-price increases across the Common-
wealth is striking. In a single year—from the first quarter
of 2002 to the same quarter of 2003—the average selling
price of a detached single-family house jumped from
$309,807 to $358,334. That is an increase of 15.7 per-
cent—and it was during a recession. While Greater Boston’s
increase was at roughly the state average (15.3 percent),
the Southeast region saw housing prices swell 34.9 percent.
On Cape Cod, the number was 27.6 percent. Only in the
western part of the state, in the Pioneer Valley and Berkshire
Regions, was the increase in the single digits.

The interplay between population and household
growth and the increase in actual numbers of housing units
explains much of this phenomenon. According to the U.S.
Bureau of the Census, the population of the Common-
wealth grew 5.5 percent between 1990 and 2000, compared
to 13 percent for the nation as a whole.1  The number of
households2 in Massachusetts increased almost 9 percent,
versus 15 percent nationally. This might be expected to create
a similar increase in housing units, but it did not. The
number of housing units in Massachusetts increased only 6
percent between 1990 and 2000, while the nation saw
growth of just over 13 percent, roughly equal to the national
rate of population growth. If housing-unit growth had
matched new-household growth from 1990 to 2000,
Massachusetts would have added over 70,000 more housing
units than it did.

Many new households occupied previously vacant units.
In 1990, the vacancy rate for housing in Massachusetts was
10 percent in total, with a 1.7 percent “owned” vacancy
rate and a 6.9 percent “rented” vacancy rate. In 2000, the
rate was 6.8 percent of all housing, with rental housing

reporting 3.5 percent vacancy and owner-occupied housing
reporting a vacancy rate of less than one percent.3

These data can also be examined regionally. By virtue
of its sheer magnitude, the Boston metropolitan area had
the largest number of vacancies in both 1990 and 2000.
However, as the Boston housing market tightened—
especially during the last half of the decade—nonseasonal
vacancies dropped precipitously, from over 50,000 to
under 30,000. In fact, only the Berkshire Region saw
nonseasonal vacancies increase during the decade. In the
Pioneer Valley Region, total nonseasonal vacancies were
virtually unchanged. All other regions—Boston Metro,
the Cape and Islands, and Central, Northeast, and
Southeast Regions—experienced declines in nonseasonal
housing vacancies.

Source: Massachusetts Association of Realtors

Detached Single-Family Home Sales
Average Selling Price

Source: D&B MarketPlace

Number of New Housing Units by Town, 1990 –2000

27.6

14.0

15.3

12.7

34.9

15.9

6.5

15.7

Cape Cod

Central

Greater Boston

Northeast

Southeast

South Shore
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Statewide

$321,696
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Out-Migration Weakens the Workforce
Over the past ten years, there has been a notable out-
migration of people from Massachusetts to other states,
most notably to other New England states.4 While defin-
itive data on the reasons for this movement are hard to
obtain, many researchers believe that people are moving
partly because of the tight housing market and the subse-
quent high cost of housing in Massachusetts.

The IRS tracks migration using tax return data. These
data show that almost 119,000 people left the Common-

wealth in 2000, including 26,000 to neighboring New
England states. Over 93,000 moved out of New England
entirely.5  Relocation patterns suggest that reasons for out-
migration may include more affordable housing, better job
opportunities, and retirement.

Major trends within New England include migration
from the Boston Metro and Northeast regions to Southern
New Hampshire and Southern Maine, from the Southeast
Region to Rhode Island, and from Central and Western
Massachusetts to Northern Connecticut. Of the top five

Source: U.S. Bureau of the Census, 1990 – 2000

Nonseasonal Vacant Housing Units by Region, 1990 –2000

How Accurate Are
the Cost Projections?

The University of Massachusetts Donahue Institute recently
completed a study with the Citizens’ Housing and Planning
Association (CHAPA), examining the methods used by
Massachusetts municipalities to measure the fiscal impacts
of new housing construction.

Fiscal impact analyses usually measure three factors that affect
municipal budgeting: the estimated population that will occupy
the new housing (for school-age children and in total), the cost per
person for services to the new population, and the cost to provide
education to the school-age residents in the new housing. These
costs are then compared to the benefit of new taxes and fees
that would be generated by the new residents and properties.
Each of these pieces of the fiscal puzzle was tested to see if the
methods used to estimate them were accurate.

Current population forecasting methods generally depend
on tables published in the “bible” of fiscal impact analysis: The
New Practitioner’s Guide to Fiscal Impact Analysis, by Robert
Burchell, et al. This book was written in the mid-1980s and
contains population data extracted from the 1980 U.S.

. . . .   . . . .16
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destination states, two are immediate neighbors. The top
20 destinations include the other five New England states,
with New Hampshire being the most popular. Outside of
New England, major destinations include many Florida
counties, Southern California, and New York City and its
surrounding areas.

a declining labor force. Other fields—including teaching,
nursing, and public safety—all rely on young workers to
balance attrition due to retirements. Regions across the
state are already experiencing serious shortages of nurses,
and teacher shortages have, increasingly, become a

Finally, the standard fiscal impact model assumes that
education costs rise with the addition of new school-
children, and that the increase is equal to the average cost
per pupil in the school system. A more accurate approach,
though also more analytically demanding, would be to
assess marginal costs, especially in light of excess school
capacity in those cases where it exists.

The planning implications of these findings are important.
First, the initial overestimation of new population by the
forecasting model makes new development seem more
expensive than it may be. Second, the lack of stability in
per-capita costs makes forecasting the cost of new growth
difficult at best. Because education costs are the largest
share of municipal expenditures in almost every city and
town in Massachusetts, any overestimation of school-age
children—and/or their impact on the cost of providing
education—would make new development seem
considerably more expensive. Finally, and perhaps most
important, many benefits are not calculated in standard
fiscal impact models, such as the buying power of new
households and the income, sales, and payroll taxes that
new households generate. Unfortunately, none of these
benefits accrue to the municipality, so there is no incentive
at the local level to take account of them.

decennial census. In addition to being based on out-of-date
data, the tables are not specific to individual states or counties
but are regional tables for various sections of the country.

For this study, a new population-forecasting table was created
using 1990 census data specific to Massachusetts and was
compared to the standard data tables. An analysis of the
comparison showed that the population in new single-family
homes was being overestimated in many cases, mostly for
school-age children. In addition, analysis of other tables that
separate population data into income levels, owner-occupied
vs. renter-occupied housing, and state subregions revealed
that population forecasting is often more complex and
community specific than is implied by conventional practice.

The usual method for estimating costs for all services other than
education provided to new residents apportions these costs on
a per-capita (average cost) basis. These per-person costs are
assumed to be fixed, and cost increases are assumed to be
linear. An analysis of the costs of providing these services to
residents over time found that there was actually great variation
in the costs per person from town to town. In addition, while
the general trend was for the cost per capita of providing
services to rise over time, costs rose less in towns with higher
population growth rates. In other words, the standard cost
estimating model can overestimate the cost of providing
services to new residents.

○

○

○

○

○

○

○

○

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

Migration to New England
Destinations (Individuals),
2000

Source: Internal Revenue Service; author’s calculations

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

As the Massachusetts workforce ages, the
ability of regions to accommodate younger
workers and their families becomes an increas-
ingly critical economic issue. Throughout Massa-
chusetts, high-tech and manufacturing businesses
rely on younger workers to fill job ranks. Without
a steady influx of new talent, these industries face
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concern.6 But in spite of the need to encourage young
workers to stay in Massachusetts, housing in many parts
of the state is unaffordable to them and their families.

in which the Commonwealth’s 351 towns and cities are
categorized by population growth during the decade
ending in the year 2000.

Our analysis indicates that, for many Massachusetts
communities, population growth associated with new
housing is not inevitably followed by increased demand
for services and higher municipal costs; many of our fastest-
growing communities experienced the slowest growth in
per capita tax burden during the 1990s. In fact, there
seems to be little correlation between increases in per capita
costs and increases in population, and municipal services
are generally increasing in cost regardless of growth. This
strongly suggests that the standard models relied on by
cities and towns to estimate the fiscal impact of develop-
ment may be systematically overestimating these costs in
many communities.

This strongly suggests
that the standard models

relied upon by cities
and towns to estimate the fiscal

impact of development
may be systematically

overestimating these costs in
many communities.

Source: U.S. Bureau of the Census, 1990–––––2000; Massachusetts Department of Revenue; author’s calculations

Change in Per-Capita Municipal Expenditures, 1990 – 2000
by Quartiles of Population Growth

In many cases, growth
can save money by spreading

fixed costs across a larger
number of taxpayers.

The fiscal landscape for Massachusetts is difficult to
decipher, as the Massachusetts Education Reform Act and
Proposition 2½ make growth-driven outcomes hard to
distinguish from policy-driven outcomes. Even so, it is
hard to argue that growth automatically costs towns money.
In many cases, growth can save money by spreading fixed
costs across a larger number of taxpayers. However, our
data may also suggest that growth can squeeze municipal

The fastest- and slowest-growing quartiles are represented, along with their median population change and
change in median per-capita expenditures. There is a negative correlation between population growth and the growth in per-capita

expenditures. The pattern holds true even when only municipal expenditures on K through 12 education are considered.

Population and Municipal Expenditures
Virtually all new housing construction in Massachusetts is
controlled and regulated at the local level. Within the
confines of state law, municipalities have the right to adopt
zoning and subdivision regulations as they see fit and to
issue or deny building permits and subdivision certifications.
Local governments often act to restrict housing development
because of the perception that the costs of providing services
to new residents exceeds the additional tax revenues. There
is a sense that the benefits of new housing are statewide,
while most of the costs are borne locally.

In fact, there is not a lock-step relationship between
population change and municipal expenditure change. This
is demonstrated dramatically in the accompanying graph,

. . . .   . . . .18
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budgets and make certain mandated expenditure areas,
such as education, take precedence over others, such as
public works.

Given that all municipalities have different priorities,
histories, population mixes, and expenses, the only reliable
way to forecast the effect of growth on a city or town is to
analyze the specific data available for that town. Given the
critical social need for and economic importance of housing
development in Massachusetts, it is clear that a more accu-
rate understanding of the true fiscal impacts of housing
development is worth pursuing.

Conclusion
The Commonwealth’s young, middle-income families need
to be able to afford houses that provide both adequate
shelter and a certain level of consumer satisfaction, or they
are more likely to look elsewhere. The more people we
lose from our stagnating workforce, the less able we will
be to attract new businesses and retain those that are already
here. Massachusetts may be left with a population that is
insufficient to maintain its place as a highly educated,
technically sophisticated innovator in the world economy.

Given the need for new housing, it is critically impor-
tant that municipalities measure the costs and benefits of
housing development accurately. In developing a rational,
statewide housing strategy, such an accurate assessment
is fundamental.

1 http://quickfacts.census.gov/qfd/states/25000.html

2 According to Michael Lavin in his book Understanding the Census, a
household consists of a person or persons living in an occupied housing
unit no matter what their relationship to one another.

3 U.S. Bureau of the Census, 1990 and 2000 decennial census of population
and housing.

4 These data are taken from a June 2002 article in Massachusetts Benchmarks,
analyzing migration patterns from 2000 through 2001 using data from
the Internal Revenue Service (IRS).

5 During the same period, 166,000 people moved into the state, according
to the IRS.

6 A statement by David P. Driscoll, Massachusetts Commissioner of
Education, “On Teacher Shortages,” August 15, 2001. Massachusetts
Department of Education, 2001 News Archive. www.doe.mass.edu/news/
archive01

ROBERT A. NAKOSTEEN is on the faculty of the School of Management at
the University of Massachusetts in Amherst and is executive editor of
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From the Field

The biotech industry is on the wave of the new economy and is steadily becoming an important
part of the Massachusetts economy. Biotech in the Greater Worcester area is a small but significant and

growing part of the regional economy. While Worcester boasts a presence in biotech manufacturing,
most of the industry’s presence in the region and the state is in research and development. As the

biotech industry in central Massachusetts matures, it’s possible that more firms will arrive at the same
conclusions about the benefits of keeping research and manufacturing near each other.

J O H N  R .  M U L L I N  A N D  R O B E R T  J .  L A C E Y

On November 25, 2001, Advanced Cell Tech-
nology (ACT) of Worcester announced to
the world that its scientists had successfully
cloned a human embryo. Before that day,

human cloning had been only a theoretical possibility, a
speculative exercise relegated to the pages of science-fiction
novels. But this achievement prefigures the dawning of a
new age. Experts predict that biotechnology will have an
extraordinary impact on human life, medicine, and science.

The economic implications could be just as profound,
though more targeted geographically. Harnessing the intel-

lectual capital of research institutions, universities, and hos-
pitals, the biotech industry tends to cluster in specific regions
of the country. Worcester, Massachusetts, once a center of
manufacturing, has been able to draw on its educational
resources and skilled workforce to develop a successful
biotech cluster of its own.

There are currently 36 biotech firms in Greater Worcester,
employing an estimated 2,000 people,1 most of whom are
well educated and well paid. All indicators suggest that the
industry will continue to grow in this area for the foresee-
able future—despite the sluggishness of the economy. But

Illustration by Naomi Shea
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THE BIOTECH INDUSTRY:
A Consideration of Greater Worcester

and the Commonwealth
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bring about new advances in health care. So while there may
be little difference in their final product, pharmaceutical
and biotech firms engage in very different kinds of activities
and processes.3

The New “Hot” Industry?
Biotech applications include agriculture and food pro-
cessing, but the vast majority of activity focuses on health
and medicine, with an emphasis on diagnosing, treating,
and preventing disease. With the recent completion of the
human genome mapping project and other breakthroughs
in the biological sciences, the biotech industry has become
the center of much enthusiasm among those closely connected
to the scientific community and with investors, as well.

In the wake of the dot-com bust and the slowdown in
information technology (infotech), biotechnology has
emerged as the new “hot” industry. This is particularly true
in Massachusetts, which boasts a thriving biotech corridor
stretching westward from Cambridge/Boston to Worcester.
Like most other industries, infotech has been experiencing
a sharp decline in sales during the current recession. Venture
capital for fledgling Internet-based companies has dried up;
many were forced to cease operations after learning that
their enterprises were not profitable after all.

Biotech has not experienced a boom-and-bust cycle;
rather, it has enjoyed steady growth in investment, employ-
ment, and revenue. Because the incubation period between
an idea and a fully commercialized product in the biotech
industry is routinely more than a decade, investors are not
inclined to engage in reckless speculation. Instead, biotech
investors marshal the necessary expertise to understand the
science behind a proposed business plan and the prospects
for successful commercialization, and they exercise caution
and prudence before making financial commitments.

The expectation by analysts is that the revolutionary
impact of biotech will rival—if not surpass—that of the
dot-com industry. Biotech has far-reaching aims, such as

hopefulness about the future should be tempered with
reality: To date, biotech is a small industry, accounting for a
tiny fraction of employment in even the largest biotech
centers around the country.

Background on Biotech
According to a Brookings Institution study on the industry:
“Biotechnology is the application of biological knowledge
and techniques pertaining to molecular, cellular, and genetic
processes to develop products and services. The biotech-
nology industry, as it defines itself, consists of firms established
to develop this knowledge and to exploit it commercially.”2

Though people often confuse biotechnology with phar-
maceuticals, there is an important distinction. Biotech firms
tend to be younger, smaller, and more research-intensive.
Many operate at a loss. They usually develop partnerships
with major pharmaceutical companies when they require
assistance with the marketing, manufacturing, and distribu-
tion of their product, or when pharmaceutical firms require
their expertise in biological research. Most biotech firms
have little interest in expanding their operations to the point
where they can accomplish these activities themselves; barriers
to entry in global-scale manufacturing and distribution dis-
courage them from heading in that direction.

Pharmaceutical companies are larger and better estab-
lished. Though they are often actively engaged in cutting-
edge research, they devote a significant portion of their
resources to marketing, manufacturing, and distribution.
Unlike biotech firms, they usually earn large profits from the
sale of patented drugs. But pharmaceuticals have increasingly
relied on the innovations of small biotech firms—which
involve techniques requiring knowledge of molecular, cellular,
and genetic processes—to help them produce the next gen-
eration of drugs.

Biotech and pharmaceutical companies have developed
both a symbiotic and synergistic relationship: Each benefits
from the existence of the other, and their partnering helps

Source: PricewaterhouseCoopers MoneyTree™ Survey

Venture Capital Investment in Massachusetts, 1995 – 2002

. . . .   . . . .21



MASSACHUSETTS BENCHMARKS SUMMER 2003

lengthening the human lifespan and curing diseases previ-
ously thought unbeatable. Such endeavors could generate
new industries that are barely conceivable today. A survey
of local and state economic development agencies around
the country found that 83 percent of respondents con-
sidered biotechnology one of the top two priorities for
industrial development.4

The Boston–Greater Worcester Biotech Axis
The Boston-Worcester metropolitan area has been a major
player in the biotech game since the 1970s. Boston and
Cambridge, in particular, were the homes of pioneering
biotech firms, and they have continued to build on this
competitive advantage and on their exceptional research
and education base. The result: The Greater Boston metro-
politan area (which includes most of Worcester County) is
a world leader in biotech research.

The area’s continued leadership in biotech is supported
by a highly educated workforce and world-class medical
research institutions. Massachusetts ranks third in the nation
in the percentage of adults aged 25 and over with a bach-

elor’s degree or more (32.7 percent, behind the District
of Columbia and Colorado).5 The Boston metro area ranks
second among the nation’s 51 major metropolitan areas in
the number of employed life scientists (4,980 in 1998);
second in the number of institutions granting biological
sciences Ph.D.s (13 in 1999); second in the number of
biological sciences Ph.D.s granted (355 in 1999); and first
in NIH funding ($1.4 billion in 2000).6 If we assume that
academic reputation assists in recruiting the best faculty
and attracting research grants and capital, then Boston can
boast another competitive advantage: It has four of the
top 50 medical research institutions in the country.7

The continued success of biotech also depends on capi-
tal flow and commercialization. World-class research means
little for a regional economy if it cannot translate that know-
how into viable commercial enterprises. Fortunately, the
Boston area has been particularly adept at doing this. In
addition to bringing in $1.4 billion in NIH funding, the
Boston area has competed well in attracting biotech invest-
ment and commercialization. Metro Boston is home to 10
venture capital firms that are highly active in the biotech

. . . .   . . . .22
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Biotech Firm Density
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The area’s continued leadership in biotech is
supported by a highly educated workforce and world-class

medical research institutions.
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industry, placing it fourth in the rankings. It
also ranks second in venture capital investments
($1.9 billion from 1995 to 2001); fourth in
the number of biotech-related patents (3,007
in the 1990s); and first in the value of research
and development alliances with other com-
panies, mainly pharmaceuticals ($3.9 billion
from 1996 to 2001).8

As a result of all this know-how and capital
flow, the biotech industry in metro Boston is
booming. The area has 141 biotech firms to date,
second only to San Francisco’s 152. Thirty-three
of these companies have 100 employees or more,
and 58 are publicly traded.9

Biotech in Greater Worcester
In 2002, there were 36 biotech firms in Greater
Worcester,10 accounting for about a quarter of
the biotech companies in metro Boston. These
firms employed roughly 2,000 people and gen-
erated an estimated $200 million in revenue.
Two years earlier, there were 29 biotech firms
employing roughly 1,500 people. The MBI
data and reports from industry experts indicate
that biotech has continued to grow in Greater
Worcester, even during the current economic
slow down, and that the region is in a unique
position to nurture this growth well into the
twenty-first century.

Measuring the size of Greater Worcester’s
biotech industry relative to other regions is a
challenge, because none of the cross-regional data
can precisely pinpoint the industry as it defines
itself. According to the Brookings Institution
study, the current industry classification systems
assign biotech firms to one of two broad industry
groups that encompass research and development
and drug manufacturing.11 Many firms that are
not in biotech per se—including traditional
pharmaceutical companies—are included in this
definition. Nevertheless, this broader definition
can still be a useful measure of the relative size of
biotech in Greater Worcester. Though its biotech
industry is small compared to the hotbeds in
eastern Massachusetts, Greater Worcester is well-

tech firms reside in Worcester County, while nearly 24
percent reside in either Boston or Cambridge.

The modest biotech growth in Worcester County was
at least in part the result of a spillover effect from
Cambridge/Boston. As biotech real estate became more
expensive and the larger and better-established biotech
firms—such as Genzyme and Charles River Laboratories—
monopolized most of the space available in Cambridge

. . . .   . . . .23
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positioned to play an increasingly important role
in biotech research.

Boston and Cambridge together have about three
times the number of biotech employees and three times
the number of firms as all of Worcester County.12 About
12 percent of the Massachusetts biotech labor force work
in Worcester County, while 37 percent work in Boston
and Cambridge. Only 8 percent of all Massachusetts bio-

Source: D&B MarketPlace

Biotech Industry in Worcester County,  2003

* Employment figures for Abbott Bioresearch were added to SIC 2834.
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and Boston, smaller firms and start-ups began to look
westward for more affordable space. Greater Worcester, in
particular, has become an attractive alternative to many bio-
tech entrepreneurs because of active policymaking on its
behalf, the presence of a world-class medical school, and
its proximity to Boston and Cambridge.

Greater Worcester was the fortunate target of active
policymaking in the mid-1980s.13 In 1985, then-governor
Michael Dukakis designated the city a Center of Excellence
in Biotechnology, one of four technology-based centers
in the state. These centers were established to integrate
the state universities into their regional economies and to
initiate and sustain growth of technology-based industries,
which built on the research strengths of each region’s
university. The University of Massachusetts Medical School
(UMMS), at the time an up-and-coming research and
teaching medical school, made Worcester a logical setting
for biotechnology.

The next step was the development of the Massa-
chusetts Biotechnology Park in Worcester as part of a
Targets of Opportunity initiative. The governor’s office
played an active role in recruiting biotech firms to set up
shop in the newly constructed park, including BASF (now
Abbott Bioresearch Center), which built a $43 million
facility employing more than 350 people. The state also
earmarked $1 million for the establishment of the Massa-
chusetts Biotechnology Research Institute—now called
Massachusetts Biomedical Initiatives—a non-profit corpora-
tion that provides assistance to start-up companies in the
biotech community.

Massachusetts Biomedical Initiatives (MBI) has played
a key role in bridging the gap between research and com-
mercialization. Since its inception in the mid-1980s, MBI
has helped biotech start-ups get off the ground. The orga-
nization has raised more than $8 million in public funding
and $50 million in private investment to finance nascent
biomedical firms, and its efforts have helped create over
20 companies.14 Its facility on Winthrop Street in Worcester
houses eight new companies that employ 25 people, almost
all researchers. An older facility on Barber Avenue is home
to four more companies. MBI provides these start-ups with
space and equipment to conduct their research, as well as
the resources to make connections—both research-related
and commercial—with the greater biotech community.

The importance of UMass Medical School cannot be
overstated. Without it, the biotech industry could not have
taken root in the region.15 Throughout the 1980s and
1990s, the school focused on establishing its national repu-
tation, and the results have been impressive: Since 1989
the school has increased its NIH funding by 250 percent,
bringing in $74 million in fiscal year 2000.16 It increased
its overall research funding from $72 million in 1997 to
$111 million in 2001.17 The school is now nationally

One regional exception to the rule that biotech
firms engage in research and  avoid large-scale
manufacturing is Abbott Bioresearch Center
(ABC). Abbott employs about 600 people in its
Worcester facility, half of whom work in
biologics* production and manufacturing. Many
positions in manufacturing require only a high
school diploma, and the pay and benefits are
excellent. On December 31, 2002, Abbott
received FDA approval for HUMIRA™, a major
advance in alleviating the symptoms of rheuma-
toid arthritis. The company made the drug
available in U.S. pharmacies the following month.

At the Center for Excellence in Biologics, Abbott
scientists are working to develop antibodies and
other cells for solutions to health problems.
Because biologics are more unpredictable than
small molecules, with which traditional drug
companies often work, ABC has found it sensible
to keep their research staff close to the manufac-
turing process to ensure quality control and FDA
compliance.** As the biotech industry in central
Massachusetts matures, it is possible that more
firms will follow their lead. The result would be
more good job opportunities for the educated and
the uneducated alike.

*Biologics are biological (as opposed to chemical)
products used for therapeutic or medical purposes.

** The information about Abbott Bioresearch Center’s
biologics production came from a conversation with its
president,  Dr. Alejandro Aruffo.

. . . .   . . . .24

Manufacturing Employment,
an Exception to the Rule
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ranked 49th in research and 12th in primary care.18 Addi-
tionally, UMMS boasts state-of-the-art laboratory facilities,
such as the new Lazare Medical Research Building, with
which, many agree, even the Cambridge-based universities
cannot compete. Accordingly, the medical school con-
tinues to attract world-renowned scientists whose research
has promising prospects for commercialization.

To be viable, the biotech industry depends on cross-
pollination between cutting-edge academic research and
the opportunity for commercialization. The biotech park
and the nearby medical school provided the necessary
ingredients for the sustainable growth of biotechnology
in the region. Greater Worcester’s proximity to Cambridge
and Boston allows for further cross-pollination of research
and capital. It is about an hour from Boston by car or by
the recently expanded commuter rail, placing the Com-
monwealth’s second largest city on the western edge of
the Greater Boston biotech corridor.

Biotechnology’s Regional Economic Impact
The regional economic impact of the biotech industry
cannot be known precisely, but the available data encourage
conservative optimism. As cited earlier, the industry in
Greater Worcester employs about 2,000 people, most of
whom are well educated and engaged in research-intensive
work. The area is expanding its highly skilled workforce,
but this does little to create good job opportunities for the
less-educated segment of the population—the working class.
(See sidebar on Abbott Bioresearch Center, an exception
to this rule.)

Most biotech firms have little interest in growing to
the size of established pharmaceutical companies, and those
that might are deterred by significant barriers. As a result,
the biotech sector is small relative to the rest of the econ-
omy. In the country’s nine leading biotechnology centers,
employment in pharmaceuticals manufacturing and life

sciences research (an overly broad definition that includes
many nonbiotech firms) represents only 3.5 percent of
manufacturing employment.19 Greater Worcester is not
likely to buck this trend. Though biotechnology is a prom-
ising area, this does not necessarily translate into sweeping
changes for a regional economy.

Prospects for the Future
Greater Worcester has good reason to be hopeful about
the future. Its universities, colleges, and other research
institutions are first rate, and the region’s quality of life
has improved through extensive capital investment. A
nationally renowned medical school offers world-class
facilities, and an adjacent biotech park boasts cutting-edge
research and viable commercial ventures.

The area has been a supportive incubator for many
start-ups, any one of which could turn its ideas into a
multi-million-dollar enterprise, creating thousands of high-
wage jobs. The biotech industry is still small, however,
employing fewer than 200,000 people nationwide.20 It
represents a tiny proportion of employment, even in the
nation’s largest biotech centers, and it creates jobs primarily
for the well-educated, those least vulnerable to fluctuations
in the economy and, arguably, least deserving of policy-
makers’ concerns.

Admonitions to restrain optimism will do little to curb
excitement over the possible revolutionary impact of bio-
technology. Many experts expect that new insights about
the human genome will create far-reaching social and eco-
nomic change, perhaps exceeding the impact of the
personal computer and the Internet.21 Whatever happens,
Greater Worcester is very likely to be a significant player in
biotech research and commerce in the years to come.

1 Massachusetts Biomedical Initiatives. From a presentation given on
June 12, 2002.

2 Joseph Cortright and Heike Mayer. Signs of Life: The Growth of Biotech-
nology Centers in the U.S. The Brookings Institution Center on Urban
and Metropolitan Policy, 2002.

3 For this reason researchers have found it difficult to differentiate between
the pharmaceutical and biotech industries with various types of economic
data made available by the Census Bureau and other entities. Neither SIC
nor NAICS codes adequately identify—or distinguish—kinds of firms by
process. As a result, limited data are available on the biotech industry.

4 Cortright and Mayer citing Grudkova, V., 2001. The Technology Economy:
Why Do Tech Companies Go Where They Go? Washington, D.C.: EDA
National Forum (May 30) (www.edanationalforum.org/speakers.htm).

5 Census Bureau website (http://www.census.gov/population/socdemo/
education/p20-536/tab13.txt). Data compiled from the 2000 March
Current Population Survey.

6 Cortright and Mayer citing the NIH.

7 2004 U.S. News and World Report Graduate School Rankings. The
schools are Harvard University (1), Tufts University (40), Boston
University (43), and the University of Massachusetts at Worcester (49).
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8 Cortright and Mayer citing various sources. The figure on venture capital
investments ($1.9 billion—taken from a PriceWaterhouseCoopers report)
is for biopharmaceutical firms, “a category that closely parallels” their
definition of biotechnology, according to Cortright and Mayer—the same
definition we quoted earlier in this article.

9 Cortright and Mayer citing the Institute for Biotechnology Information 2001.

10 Massachusetts Biomedical Initiatives (MBI), from a presentation given
on June 12, 2002. MBI conducted its own surveys of the biotech firms in
central Massachusetts in the years 2000 and 2002.

11 See Joseph Cortright and Heike Mayer. These categories are NAICS
five-digit industry group 54171 and four-digit industry group 3254, which
can be fairly accurately translated into the following SIC codes: 2833, 2834,
2835, 2836, 8731, 8733-01, and 8733-99. Unfortunately, our numbers
overstate the size of the biotech industry (as defined by the industry itself)
and are not compatible with the numbers provided by MBI.

12 Quite surprisingly, D&B Marketplace data omitted the Abbott Bio-
research Center from its database. This firm was added to the number of
businesses and their employment (600 people). Totals were added to the
Massachusetts numbers, as well.

13 Information in this paragraph relies heavily on a report written by Eric Nakajima
and Robert Smith called State Economic Development Policy in Massachusetts
(1983–1991): A Case Study of Greater Worcester’s Biotechnology Industry.

14 Massachusetts Biomedical Initiatives Web site:
http://www.massbiomed.org/about/history.html.

15 Nakajima and Smith interviewed many of the key players in the develop-
ment of the biotech industry in Greater Worcester, and they all agreed about
the singular importance of the University of Massachusetts Medical School.

16 UMass Medical School website: http://www.umassmed.edu/research/
ranking.cfm.

17 UMass Medical School website: http://www.umassmed.edu/about/facts/.

18 U.S. News and World Report’s 2004 rankings.

19 Cortright and Mayer, p. 35.

20 Ibid.

21 Ibid.

JOHN R. MULLIN is professor of urban and regional planning and the
director of the Center for Economic Development at the University of
Massachusetts in Amherst.

ROBERT J. LACEY is a doctoral candidate in political science at the
University of Massachusetts in Amherst.

Credits for images that appear in the illustration at the beginning

of this article (page 20):

Worcester City Hall (Left)
Photographer: Neil Gordon

The University of Massachusetts

Medical School Lazare Medical

Research Building (Right)
Architect: Tsoi/Kobus & Associates
Photographer: Robert Benson
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World-class research has always been the
 Commonwealth’s core competitive advan-
 tage in biotechnology. Massachusetts uni-
versities, academic medical centers, and

biotech companies constitute a remarkable engine of inno-
vation that is both a spawning ground for new companies
and a magnet for private biotech investment. A key challenge
for the state will be to maintain the innovativeness and pro-
ductivity of its life-sciences research base.

Massachusetts universities grant approximately 350 life-
sciences Ph.D.s every year. Along with the state’s top-
ranked academic medical centers, they attract researchers
from around the world. With 314 high-tech patents in
2000, these universities and medical centers also attract a
substantial share of federal research funding. Roughly
5,000 life scientists are employed in the state—perhaps
the largest per-capita concentration in the world. The

importance of this research base to the Massachusetts bio-
tech industry cannot be overestimated.

When we asked biotech executives why they chose to
locate in the state, the top reasons were “proximity to uni-
versities” and “access to research scientists.” One said, “We
started here because our founders come from Massachusetts
universities; we stay here because the best people are here.”

Despite extraordinary strength, there are emerging
signs of potential weakness. As the race for regional advan-
tage intensifies, competition for federal research funding
is becoming tougher. Recent California legislation that
allows state funds to be used for stem-cell research has
raised concerns in the Massachusetts life-sciences com-
munity that the state’s leadership may be hindered by the
absence of a clear framework for pursuing controversial
cutting-edge research. “We’re very concerned about restric-
tions,” said one leading researcher. “We’re worried that
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E n d n o t e s

Maintaining World-Class Research
and Innovation in Massachusetts

D A V I D  M A T H E S O N  A N D  M A R T I N  B.  S I L V E R S T E I N,  M. D.
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we may not be able to use the best technologies to conduct
innovative research.”

Even more serious are signs that Massachusetts is not
keeping up with its rivals when it comes to converting its
rich research base into commercial opportunities. In the new
field of bioinformatics, which uses computational approaches
to analyze biological data, Massachusetts has largely missed
the revolution. California has 16 public companies devoted
to bioinformatics. Massachusetts has none.

Despite its admirable success in developing new drugs,
the Massachusetts biotechnology industry has not yet pro-
duced a true “blockbuster” product (i.e., generating more
than $1 billion in annual revenues). This has implications
for commercial research. In 2000, California-based Amgen
had combined revenues of $3 billion from sales of Epogen
and Neupogen, which has fueled enormous growth in the
company’s commercial research investment. Massachusetts
research has yet to be able to take advantage of a similar
local funding engine.

Finally, the Massachusetts portfolio of companies is at a
delicate transition point. Companies that have been
dedicated to research and discovery are moving into more
expensive development and manufacturing, precisely when
the IPO market and financial markets are extremely weak.
Only three of the 38 Massachusetts public companies with
products in the clinical-development pipeline have a positive
cash flow. Twenty-nine companies, accounting for a full
third of the local pipeline, will need fresh capital within the
next two years. Many of the state’s key biotech companies
could lose their independence if their needs for increased
financing cannot be met by the capital markets. This could
have a major impact on the local commercial research base.

In the years ahead, it is essential for Massachusetts to
strengthen its position with respect to research funding
dollars, fair and supportive regulation that provides a frame-
work for innovation, the breadth of life sciences research
capability across universities, and the rate of new company
formation. Our ultimate goal must be to increase our share
of the world’s biotechnology research pipeline.

DAVID MATHESON and MARTIN B. SILVERSTEIN, M.D., are
senior vice presidents with the Boston Consulting Group.

Based on an excerpt from “MassBiotech 2010: Achieving
Global Leadership in the Life-Sciences Economy,” a joint
report of the Massachusetts Biotechnology Council and
the Boston Consulting Group.
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