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F R O M  T H E  P R E S I D E N T

Throughout its history, MassBenchmarks has documented the economic condi-

tion of the Commonwealth and has highlighted major challenges and opportuni-

ties facing Massachusetts. This issue is no exception. 

In his analysis of the state of the state economy, UMass Boston Professor and 

MassBenchmarks co-editor Alan Clayton-Matthews offers a cautiously optimistic 

view of the near-term outlook for the Massachusetts economy. 

On the positive side, the Commonwealth’s science and technology-driven eco-

nomic engine appears to be fi ring on all cylinders. As Professor Clayton-Matthews 

documents, investment in our innovation-led industries is growing robustly, ex-

ports are at near-record highs, and many of our leading technology companies are 

thriving. These developments have improved state economic growth and some 

long-awaited albeit modest job creation. 

However, a decline in the Massachusetts housing market is weighing heavily on 

the Commonwealth’s near-term growth prospects. In 2006, the housing market experienced 

a sharp fall in sales, modest price declines, and rising foreclosure fi lings. According to Pro-

fessor Clayton-Matthews, these conditions and a weak labor market may portend slowing 

growth in 2007.

This quarter’s regional analysis examines the diffi cult economic conditions that have con-

fronted small technology enterprises in the Berkshires in recent years. In this article, UMass 

Amherst Professor and MassBenchmarks Executive Editor Robert Nakosteen documents the 

recent decline of many of the small technology-intensive fi rms that only a few short years ago 

seemed to offer the Berkshire region a promising potential growth sector to help offset the 

region’s declining traditional industries. 

Finally, this issue of MassBenchmarks also examines the condition and prospects for a potential 

growth sector for the entire state — the clean energy industry. As UMass Boston Professors 

David Terkla and David Levy document in their feature article, this emerging industry is alive 

and well in Massachusetts. And as Dr. Linda Plano, associate director of the Massachusetts 

Technology Transfer Center (MTTC) aptly notes in this issue’s EndNotes, the clean energy 

sector will need to be continually cultivated if the Commonwealth is to capture the substantial 

economic promise and environmental benefi ts that this emerging industry is poised to offer. 

Jack M. Wilson, President
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he state’s gross domestic product, as measured by the University of Massachusetts Current 

Economic Index, is growing faster than that of the United States. Much of the slowing of national 

economic growth is due to troubles in the automotive industry and declines in new housing 

construction. Neither sector is as important in Massachusetts as in the nation, though the declining state 

housing market is a drag on the economy.  

On the other hand, the state unemployment rate continues to be above the national rate, and payroll 

employment has still not achieved levels last seen at its peak during the fi rst quarter of 2001. If payroll 

employment does not match its earlier peak until after 2010, as projected by the New England Economic 

Partnership, it will be the fi rst time on record that the state has experienced a ten-year period without net 

growth in jobs.

 

There is positive news about the state’s population, which is now estimated by the U. S. Census Bureau to 

be growing again, after falling during much of the last decade. The growth is due solely to the continuing 

infl ux of foreign immigrants.  

Net domestic migration continues to be negative in the state, as it has been for the entire decade. Domestic 

migrants tend to be younger, better educated, and strongly attached to the labor market. This continuing 

net drain exacts a serious toll on the state economy, and refl ects perceived weakness in job growth prospects 

in light of the 2001-2003 downturn, as well as the high cost of housing.

The international environment remains extremely robust.  Economic growth rates are higher worldwide than 

at any time since the early 1970s.  The Asian economies, especially China, are experiencing especially rapid 

growth.  Such a high growth rate is unsustainable over the longer term, but any slowdown is likely to be mild 

this year. Global economic growth is very important in the state, particularly for the technology sector.

Regarding the state’s housing market, over the past year prices and sales have fallen and unsold inventories 

have risen. As has been widely reported, foreclosures are increasing, especially for “sub-prime” mortgages. 

However, stretched borrowers, soft home prices, and tightening credit standards — more traditional 

factors in pushing up foreclosure rates — also characterize the state economy. Declining state housing 

markets are indicators of current and future weaknesses in the state economy. 

Prepared by Executive Editor Robert Nakosteen
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Currents

Slow and steady does it for 2006
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Getting a little better in 2006
The state’s economy continued to expand in 2006, con-

tinuing a path of slow, steady growth that began in 20031. 

By most measures, such as employment, output, labor 

force, and population growth, it was the best year so far of 

the recovery, but not by much; and the pace of expansion 

has been much slower than that of the two prior ones of 

the 1990s and 1980s. Weighing on the economic accom-

plishments of the year was a decline in the housing market 

and a rise in unemployment of the state’s residents, setting 

the stage for a likely slowing of growth in 2007.

 In terms of employment and output, both workers 

and businesses did well last year compared to the past sev-

eral years. Payroll employment grew by 1.1 percent dur-

ing 2006 (December 2005 through December 2006), the 

best year-over-year growth since the end of the boom in 

2000. During last year 34,700 jobs were added, bring-

ing the total of jobs regained to 79,100 of the 205,100 

lost in the last recession. Resident employment and labor 

force also had their best years of the expansion. In fact, 

the labor force briefl y surpassed its prior peak of August 

2002 as 2007 began2. Employment gains were strongest 

in health care and professional business services. The large 

Health Care and Social Assistance super sector grew by 

2.5 percent, a result of the inexorable rise in the demand 

for health services — this sector did not even decline in 

the recession — from a relatively wealthy and aging popu-

lation. The 2.2 percent increase in the Professional and 

Business Services sector was particularly strong in technol-

ogy, science, and knowledge-related services. Professional, 

scientifi c, and technical service jobs, comprising over half 

of this super sector, grew by 3.2 percent.

 Manufacturing continued to shed jobs at a slow rate, 

refl ecting the net effect of robust output and productivity 

growth, and the underlying trend of relocation of manu-

facturing activity offshore. Job losses in construction and 

retail trade of 1.1 percent and 0.3 percent respectively 

were related to the downturn in the housing market.

 Incomes expanded at a healthy rate in 2006, roughly 

on par with the U.S. on a per capita basis. Average per capi-

ta income in the state was 5.5 percent higher than in 2005. 

Wages and salaries expanded faster than employment and 

In terms of employment and output, 
both workers and businesses did 
well last year compared to the 

past several years.

the cost of living, so that per capita real wages and salaries 

averaged 1.1 percent higher in 2006 than in 2005.

 Two years of population losses fi nally ended in 20063, 

although with an increase of only 3,800 — a growth rate 

of only six one-hundredths of one percent — one can’t 

really characterize the population as growing. Growth 

in the working-age population — those 15 and older — 

fared better, growing by 20,800 or 0.4 percent. Popula-

tion losses due to net out-migration improved, from a loss 

of 31,000 in 2005 to 19,000 in 2006. During the 1990s 

E C O N O M I C  C U R R E N T S

* Level (not percent change).

Figure 1.  Massachusetts Employment , Labor Force, and Population Indicators
 Percent change from prior year
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expansion, net migration turned from negative to positive 

as the state’s economy improved. In this slower expansion, 

however, migration is not turning around as quickly.

 Because of the state’s high rate of productivity growth, 

measures of per capita output in recent decades have tend-

ed to grow faster in Massachusetts than in the nation as a 

whole, allowing Massachusetts gross state domestic product 

to grow as fast as the nation’s, despite having a more slowly 

growing population and labor force4. On this aggregate 

measure of product, the state may have actually performed 

slightly better than the nation last year. Between the fourth 

quarter of 2005 and the fourth quarter of 2006, the state’s 

real product is estimated (based on the Massachusetts Cur-

rent Economic Index) to have grown by 3.3 percent, versus 

3.1 percent for the U.S. Merchandise exports from Mas-

sachusetts to other countries grew by 10.0 percent over the 

same period, versus 14.8 percent for the nation as a whole. 

Since the trough in merchandise exports in the beginning 

of 2002, such exports in both the state and nation have 

grown 60 percent.

 Other measures of national and world demand for 

information technology products exhibited generally slow-

ing growth last year, especially at the end of the year. These 

markets are subject to cycles of their own that are shorter 

and therefore not in sync — except for major turning 

points — with the overall business cycle. Last year began 

at an elevated point in the cycle, and some U.S. market 

measures are exhibiting weakness. In particular, U.S. ship-

ments of computers and electronic products were essen-

tially fl at last year, and current dollar U.S. investment in 

information processing equipment and software, which 

grew by 4.2 percent from the fourth quarter of 2005 to 

the fourth quarter of 2006, actually fell at an annual rate of 

3.5 percent in the last quarter of 2006.

 Despite the slowdown in national tech sector demand 

growth, the outlook for business at the end of the year was 

good. The Bloomberg stock index for Massachusetts grew 

more than 15 percent during the year, and the Associated 

Industries of Massachusetts (AIM) Business Confi dence 

index ended the year at 59.2, well in expansionary territory.

The housing market decline
The housing market, which began weakening in 2005, 

declined in 2006, with a sharp fall in sales and permits, 

modest price declines, and a large increase in inventories. 

Mortgage delinquencies and foreclosures rose. According 

to the Massachusetts Association of Realtors, sales in 2006 

fell 12 percent for single family homes and 10 percent 

for condominiums from the previous year, while 2006 

median prices for single family homes averaged 2.5 per-

cent lower, and condos 0.1 percent lower, than in 2005. 

Meanwhile, active listings rose 27 percent in 2006, put-

ting further downward pressure on prices. The Offi ce of 

Federal Housing Enterprise Oversight’s (OFHEO) house 

price index rose a moderate 2.6 percent in 2006, but this 

index may be overstating appreciation by 3 to 4 percent-

age points5. The number of housing permits issued fell by 

11 percent in 2006.

 Many householders are fi nding it increasingly diffi cult 

to hold onto their homes. The rise in delinquency and 

foreclosure rates has been especially steep for sub-prime 

mortgages, and these are likely to continue to rise this year 

as low-interest “teaser” rates expire and homeowners fi nd 

they cannot afford to pay the mortgage.
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Figure 2.  Massachusetts Income, Infl ation, and Consumer Indicators
 Percent change from prior year
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 The support that rises in home equity and low or fall-

ing interest rates gave to the economy during the reces-

sion and fi rst years of expansion ended last year. With credit 

tapped out, consumer spending, as indicated by regular 

sales tax revenues for use and services, barely kept up with 

infl ation in 2006. Retail trade employment fell for the sec-

ond straight year, by 0.3 percent. With declining residential 

building, construction employment fell for the fi rst year 

since the expansion began, by 1.1 percent.

Growing unemployment in an expansion
This is the fi rst expansion in recent history in which unem-

ployment is growing. It started out normally. In the fi rst 

two-and-one half years of the expansion, between April 2003 

and August 2005, the number of unemployed Massachusetts 

residents fell by 36,100 to 164,000; but then something 

unusual happened. Unemployment began rising steadily 

again, by 20,400 from August 2005 to February 2007. 

During this time, the unemployment rate rose one-half a 

percentage point to 5.3 percent, and now (as of February 

2007) is 0.8 percent higher than the U.S., the only time 

in an expansion phase since the early 1970s (except in the 

early phase of a recovery) that the state’s unemployment 

rate has been higher than that of the rest of the nation.

 Nevertheless, this rise in the number of unemployed 

Massachusetts residents and in the unemployment rate 

does not indicate a weakening labor market, because it 

has risen as a result of more persons entering the market 

seeking jobs, rather than more persons losing jobs. The 

labor force participation rate rose last year, while the num-

ber of monthly initial unemployment claims remained in 

the low 30,000s (on a seasonally adjusted basis), a level 
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Figure 3.  Massachusetts Product and Housing Indicators
Percent Change from Prior Year

The housing market, which began weakening in 2005, declined in 2006, 
with a sharp fall in sales and permits, modest price declines, and a large increase in 

inventories. Mortgage delinquencies and foreclosures rose.

E C O N O M I C  C U R R E N T S
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consistent with an improving labor market. The trend in 

long-term unemployment (unemployment for 27 weeks 

or more) has been declining steadily each year since 2003, 

and last year the proportion of the working-age popula-

tion who were long-term unemployed averaged about half 

what it was in 2003, and is as low in Massachusetts as in 

the rest of the nation.

 Although the Massachusetts labor market may be 

improving, the higher unemployment rate here refl ects a 

weaker labor market than in the rest of the nation as a 

whole, a weakness resulting from the slow pace of the cur-

rent expansion.

 In recent decades, the Massachusetts unemployment 

rate has tended to be lower than that in the U.S. because 

the state’s labor force is more highly educated, and unem-

ployment rates are typically lower with higher levels of 

educational attainment. For example, in 2006, according 

to the monthly Current Population Surveys, the state’s 

unemployment rate varied from 8.3 percent for those with 

less than a high school education to 2.8 percent for those 

with a B.A. or higher degree. This means that the relative 

weakness in the state’s labor market is even greater than 

the difference between the Massachusetts and U.S. rates 

might suggest.

 In order to use the difference in state versus national 

unemployment rates as a measure of relative labor market 

conditions, one must control for educational attainment 

(as well as other differences in demographics associated 

with unemployment). At almost every level of educational 

attainment, the state’s average unemployment rate last year 

was higher than the nation: 0.4 percentage points higher 

for those with a bachelor’s or higher degree, 1.2 percent 

higher for those with some college education below a 

bachelor’s degree, and 2.2 percent higher for those with 

a high school diploma. For those with less than a high 

school diploma, the unemployment rate in Massachusetts 

was less than that of the U.S., by 1.3 percentage points. 

This could be accounted for by the state’s higher propor-

tion of recent foreign-born immigrants with less than a 

high school education. This group comes to metropolitan 

areas to work, and indeed, cannot afford not to work, and 

so its members tend to have lower unemployment rates 

than similarly educated “natives.”

 When education and several other demographic fac-

tors related to unemployment rates are controlled for, a 

clear pattern emerges between the difference in state ver-

sus U.S. unemployment rates, and therefore relative labor 

market weakness6. In the last years of the high-tech boom, 

2000 and 2001, the demographically adjusted unemploy-

ment rate was about one-half a percentage point lower in 

Massachusetts than in the nation. For example, in 2001, 

the national unemployment rate averaged 4.7 percent, 

while the state’s unemployment rate averaged 3.7 percent, 

a full percentage point lower. But if the Massachusetts 

labor force had the same composition as the nation’s, in 

terms of its distributions of educational attainment, age, 

sex, minority status, and recent immigrants, its unemploy-

ment rate would have been 4.3 percent; higher than the 

state’s offi cial rate of 3.7 percent, but still 0.4 percent less 

than that of the U.S. as a whole, refl ecting a strong labor 

market. In the recession and the state’s slow recovery, the 

demographically adjusted unemployment rate rose above 

that of the U.S. In 2006, it averaged about 1.2 percentage 

Source: Massachusetts Division of Unemployment Assistance

Figure 4.  Massachusetts Household Employment, Labor Force, and Unemployment

Source: U.S. Bureau of the Census, Current Population Surveys

Figure 5.  Unemployment Rates, 2006 
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Source: U.S. Bureau of the Census, Current Population Surveys; U.S. Bureau of Labor Statistics; Author’s calculations

Figure 6.  Unemployment Rates
U.S., Massachusetts, and Massachusetts Adjusted to U.S. Demographics 

points higher than the U.S. (5.8 percent in Massachusetts 

versus 4.6 percent in the U.S.), substantially greater than 

the offi cial, unadjusted difference of less than one-half a 

percentage point (5.0 percent versus 4.6 percent). If one 

were to judge the relative weakness in labor markets sim-

ply by the offi cial, unadjusted rate, Massachusetts would 

appear to have had a stronger labor market throughout 

the recession, and then a weaker labor market only last 

year. The demographically adjusted unemployment rate 

gives a truer picture of what we know to be the actual 

situation; that the state’s labor market was weaker than the 

nation’s from 2003 on.

 This pattern is also in accord both with recent migra-

tion trends and with economic theory, which suggests that 

migration fl ows respond to relative labor market weakness. 

Net migration into Massachusetts was positive through 

the middle of 2002, when the state’s adjusted unemploy-

ment rate was below that of the nation, and net migra-

tion into Massachusetts has been negative since, when the 

state’s adjusted unemployment rate was higher than that 

of the nation. The education-level unemployment rates 

also suggest how the incentive to migrate varies. With the 

exception of recent, low-educated immigrants, the push 

out of the state is greatest for those with lower levels of 

education, and least for those who are highly educated. 

This is also in accord with where job growth has been 

the strongest in Massachusetts, in technology and science-

related fi elds, and in the knowledge sector.

Prospects for 2007
Based on available economic indicators in the beginning 

of 2007, the state economy appears to be on course to 

continue its slow but steady expansion through the rest of 

the year, but at a slightly slower pace than last year. The 

leading index for February is projecting growth at a 3.1 

percent rate through August. The positives include strong 

world economic growth, which should provide enough 

demand for the state’s technology and science-based 

products and services to offset weakness in the domes-

tic economy from the local and national downturn in the 

housing market. The high level of demand in information 

technology markets appears to be steady, if not necessar-

ily growing. The negatives include a relatively weak labor 

market that could stunt labor force growth and encourage 

continued levels of high out-migration, and falling house 

prices that would lower household wealth, consumer 

spending, and construction activity.

 Based on sales and price data from the end of last year 

and the fi rst two months of this, the state’s housing mar-

ket is showing surprising strength, although the reprieve 

is likely to be temporary. On a seasonally adjusted basis, 

median prices for both single-family detached homes and 

condominiums have been rising slightly from August 

(from the Massachusetts Association of Realtors, season-

ally adjusted by the author). As of February this year, the 

median price of single-family homes was down only 5 per-

cent from its peak. In the last several months, sales of both 

single-families and condos have risen sharply, and active 

listings have fallen.

 The quarterly OFHEO housing price index from 

HUD seems to be consistent with this trend. It showed 

prices in Massachusetts falling slowly in the second and 

third quarters of last year, at annual rates of 2.3 and 0.9 

percent respectively, and rising slightly in the fourth quar-

ter, at an annual rate of 2.8 percent. OFHEO recognizes 

that, because of the inclusion of cash-out mortgages in 

their data, their index may be biased upwards, perhaps by as 

much as 3 to 4 percentage points in New England. In any 

case, the OFHEO index is also exhibiting a better perfor-

mance in the last quarter of 2006 than earlier in the year.

 Housing permits in the beginning of the year contin-

ued to be depressed. Single-family permits in the fi rst two 

months of this year were 30 percent below the average of 

2005, on a seasonally adjusted basis. 

E C O N O M I C  C U R R E N T S



 Given the still abnormally high level of list-

ings, rising delinquency and foreclosure rates 

related to sub-prime mortgages, continued slow 

growth of jobs, and untenably high price of 

homes in Massachusetts, there is still consider-

able downward pressure on house prices.

ALAN CLAYTON-MATTHEWS, an associate professor 
and the director of quantitative methods in the Public 
Policy Program at the University of Massachusetts 
Boston, is co-editor of this journal. 

ENDNOTES

1. The turning point was in February of 2003 as mea-

sured by the Massachusetts Current Economic Index. 

Payroll employment began growing in December 2003.

2. The state’s labor force declined by 57,500 between 

its peak in August 2002 and April 2005. It then sur-

passed the peak in January of this year, before drop-

ping again in February. As of February 2007, it is 9,200 

below its previous peak.

3. Population and migration changes from the Census 

Bureau are from July of the prior year to July of the 

current year.

4. From 1977 to 2005, real Massachusetts gross state 

domestic product grew at an annual average of 3.4 per-

cent, versus 3.1 percent for real U.S. gross domestic 

product.

5. The Offi ce of Federal Housing Enterprise Oversight 

index is based on mortgage transactions that include 

a sizeable proportion of cash-out loans. In an internal 

study, OFHEO estimated that the upward bias in price 

appreciation due to cash-out loans in New England was 

3.7 percent in a recent year.

6. A linear probability regression was estimated on sam-

ple individuals who were in the labor force, using the 

84 monthly Current Population Surveys from January 

2000 through December 2006. The dependent vari-

able was a dummy variable indicating whether or not 

the person was unemployed. The independent factors 

included age (entered as a cubic polynomial), minority 

status (nonwhite or Hispanic), sex, educational attain-

ment (less than high school, high school diploma, some 

college, bachelor’s degree, advanced degree), recent 

immigrant status (came to the U.S. in the last 10 years 

and had less than a high school education), 84 monthly 

dummies indicating the year and month of the survey 

(January 2000 was omitted as the reference period), 

and an interaction of a Massachusetts dummy variable 

(indicating residence in Massachusetts) with each of 

the 84 monthly dummies. These latter 84 dummy vari-

able interaction coeffi cients form the estimates of the 

demographically controlled-for differences between the 

Massachusetts and U.S. (actually, the rest of the U.S.) 

unemployment rates. The annual average difference 

estimate for each year was formed by averaging the 12 

dummy coeffi cients for the corresponding year.
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The data in the following figures provide a supplement to 

the analysis contained in “Economic Currents.” Recent 

Trends in these key data series indicate fast growing gross 

product, slow but steady employment growth and therefore 

fast-growing labor productivity.

State Data Section

Source: U.S. Bureau of Labor Statistics

Source: U.S. Department of Commerce, WISERTRADE; seasonally adjusted by author

KEY INDICATORS: RECENT TRENDS

PAYROLL EMPLOYMENT GROWTH
Massachusetts and U.S.

GROWTH IN REAL PRODUCT  
Massachusetts Current Economic Index vs. U.S. GDP



Source: New England Economic Partnership (NEEP)                                                   

PAYROLL EMPLOYMENT, MASSACHUSETTS 
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E C O N O M I C  C U R R E N T S

Source: U.S. Bureau of Economic Analysis; MassBenchmarks

Source: Massachusetts Division of Unemployment Assistance

MASSACHUSETTS PAYROLL EMPLOYMENT

GROWTH IN REAL PRODUCT  •  Massachusetts Current Economic Index vs. U.S. GDP
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s renewable energy markets begin to develop rap-

idly around the world, few think about Massa-

chusetts as a hub of such activity, except perhaps 

for the controversial proposal to develop a wind farm off 

Cape Cod. But in fact, Massachusetts has strengths in 

what we have identifi ed as at least four sectors related to 

“clean energy” production, by which we mean the entire 

value chain of activities associated with clean energy. This 

chain runs from the raw inputs, such as photovoltaic (PV) 

cells and electronic control modules that are involved in 

the production of clean energy-related materials, to clean 

energy products themselves, such as solar panels and fuel 

cells, to the installation of these products1. The four major 

clean energy sectors in Massachusetts — renewable energy 

equipment and generation, power electronics, energy effi -

ciency, and clean energy research — are in some way associ-

ated with the development, production, distribution or use 

of renewable and/or clean energy, or the reduction in use of 

“dirty” energy sources. Together, these sectors have a sub-

stantial impact on the Massachusetts economy, employing 

almost 11,000 people in approximately 400 fi rms (based 

on the most conservative estimates), while undergoing very 

rapid growth rates as the promotion of clean energy contin-

ues to expand nationally and worldwide. 

 This article reviews Massachusetts’ clean energy sector 

in the context of the industry nationally and worldwide. 

We also suggest policy options to enhance the sector’s 

potential for the Massachusetts economy. 

 Global markets for renewable energy are growing 

rapidly, creating opportunities not just for individual 

fi rms, but for regions with the appropriate resources and 

capabilities to develop sectoral clusters. Global markets 

for wind and solar photovoltaic power are growing at an 

annual rate of around 20 percent, and markets for associ-

ated electronics, materials, construction, and services will 

also experience rapid growth. The global market for ener-

gy effi ciency products, currently estimated at $115 billion, 

is projected to grow more than $150 billion by the end of 

this decade (Makower, Pernick, & Wilder, 2005). Figure 1 

offers one estimate of the expected market growth of three 

clean power technologies.

 However, these markets are being driven more by pub-

lic policy than by fundamental economics. Though the cost 

of wind energy is approaching that of conventional gas or 

Already strong, this emerging sector is poised 
for greater growth 

Clean Energy in Massachusetts

DA V I D L. LE V Y A N D DA V I D TE R K L A,  UN I V E R S I T Y O F MA S S A C H U S E T T S BO S T O N
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coal-fi red power generation, other renewable energy sources 

are still signifi cantly more expensive. Authorities at national 

and regional levels are encouraging these markets with sub-

stantial subsidies, incentives, and mandates in an effort to 

stimulate research and development as well as fi nal demand 

(Center for Clean Air Policy, 2002; Loiter & Norberg-

Bohm, 1999). Public policy is responding primarily to con-

cerns about climate change due to emissions of greenhouse 

gases, local air quality issues, and the prospect of scarce and 

unreliable sources for fossil fuels. A growing awareness of 

the economic implications of attracting investment and 

employment in these rapidly growing sectors is also appar-

ent in several individual U.S. states, which are seeking to 

position themselves as strong centers of activity in this area. 

Successful development of regional clean energy industrial 

clusters requires the presence of a critical mass of fi rms, 

suppliers, customers, labor skills, and research institutions. 

Policy makers have increasingly adopted an understanding 

of “regional competitiveness,” in which local prosperity 

is linked to the ability to attract clusters of related high-

value-added activities in sectors with rapid growth. Policy 

makers sometimes recognize that early action can yield 

long-term benefi ts due to the momentum of sectoral clus-

ters (Bolinger & Wiser, 2001). A recent report on climate 

policies for California, for example, highlighted that a 

series of measures could achieve substantial reductions in 

greenhouse gas emissions while “increasing Gross State 

Product by about $60 billion and creating over 20,000 

new jobs” (Farrell, Hanemann, & Roland-Holst, 2006).

Components of the clean energy cluster 

Massachusetts is well positioned to participate in the 

growing global market for clean energy technologies, as 

it is host to the prerequisite cluster of specialized fi rms, 

skilled labor, research universities, sources of venture 

capital, and an enthusiastic community of environmen-

tal activists and entrepreneurs. Our study identifi ed four 

clean energy sectors in which Massachusetts currently has 

a substantial presence. The fi rst is the set of core renew-

able energy technologies, including wind power, solar 

photovoltaics, fuel cells, and biomass. Massachusetts also 

possesses signifi cant strength and growth potential in the 

related though much less recognized clean energy sector 

of power electronics, which comprises a range of hardware 

and software technologies used to control, store, switch, 

and monitor power production and energy usage. A third 

major clean energy sector is the energy effi ciency industry, 

which includes a broad range of goods and services, from 

architects and developers who help construct green build-

ings or retrofi t existing ones to enhance energy effi ciency, 

to the producers of components and materials required for 

energy effi ciency enhancements. A fi nal substantial com-

ponent is “research enterprise” in Massachusetts, includ-

ing universities, businesses, and non-profi ts that engage in 

energy research and consulting, which attract substantial 

grants and private capital. 

 Massachusetts already has developed a presence in the 

clean energy sector that is far greater than its relative share 

of the overall national population and/or economy. This 

is partially due to its early adoption of a set of policies 

that favor renewable energy and energy effi ciency, but it 

is also due to the nature of the state’s economy as one 

that specializes in cutting-edge technologies. But without 

a coordinated approach of supportive policies, regulatory 

initiatives, and investments and subsidies, Massachusetts 

risks falling behind other states and countries that also rec-

ognize the economic opportunities in clean energy.

Core renewable energy technologies
Massachusetts has a vibrant cluster of renewable energy 

companies, with many research-intensive companies, as 

well as some smaller manufacturing fi rms. Though the 

state’s most substantial presence is in PV, Massachusetts is 

also home to signifi cant manufacturing capacity for solar 

Source: Makower et al., 2005

Figure 1. Clean Energy Projected Growth, 2004 – 2014
Global markets



MassBenchmarks 2007 • volume nine issue one 15

cells, modules, and related industrial machinery. Many 

smaller companies specialize in sub-segments, such as 

solar battery combinations for off-grid power, research 

into low-cost and high-effi ciency solar cells, and design 

and installation services. The development of PV is, how-

ever, constrained by the lack of a substantial local market. 

 Massachusetts has little commercial presence in wind 

turbines, even though wind is currently the only cost-

competitive renewable source of power for the grid and 

the fastest-growing source of electric power. The state 

does, however, have substantial offshore wind resources, 

which could stimulate elements of a local industry, and 

Massachusetts universities have signifi cant and relevant 

research expertise. In fuel cells, Massachusetts is home to 

some smaller, research-oriented fi rms, though three of the 

top-tier fuel cell manufacturers are located in Connecticut 

and New York. Commercial activity in biomass and biofu-

els tends to be small and fragmented. Though Massachu-

setts has some research presence, there is little prospect for 

dramatic growth on the agricultural or processing side. 

 Figure 2, which shows the national distribution of 

renewable energy companies, demonstrates that Massa-

chusetts is clearly in a strong position relative to its size2.

The state ranks sixth in terms of number of companies and 

is part of a very strong regional cluster in the northeastern 

United States. The Commonwealth ranks sixth among the 

continental states in terms of renewable energy produc-

tion, although most of this is hydroelectric power. 

Power electronics technology sector
This sector encompasses a number of different industries, 

from fi rms that specialize in computer sensors and con-

trols for building temperature environments to the com-

ponents of renewable energy systems that control power 

and connect it to the grid or other applications. It includes 

electronics hardware and software fi rms that specialize in 

power switching equipment, inverters, advanced energy 

storage systems, and devices to modify, control, monitor, 

and connect power output from renewable energy sourc-

es. Power electronics, which constitutes an estimated 20 

to 30 percent of the total value of renewable energy and 

energy effi ciency systems, will benefi t from the growth 

of clean energy usage around the world3. Massachusetts 

has traditionally been strong in these types of technolo-

gies —software, hardware, instrumentation, inverters and 

associated electronics — and can therefore expect to be a 

major supplier for national and global markets. With fi ve 

small-to-medium size companies focusing on power elec-

tronics for clean energy, Massachusetts may already have 

the largest such concentration in the country. The state is 

also home to many power electronic companies for which 

clean energy applications represent only a small portion of 

their total sales. Many of these fi rms are producing prod-

ucts that could have much wider applications in the clean 

energy industry. However, these are currently escaping 

their attention because of lack of business linkages with 

fi rms in the clean energy sector.

Source: UMass Donahue Institute with data from: http://www.sourceguides.com/index.html

C L E A N  E N E R G Y  I N  M A S S A C H U S E T T S
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Energy efficiency sector
This sector covers fi rms involved in the construction 

of materials to enhance energy effi ciency, installers of 

energy effi cient components, and developers that coor-

dinate the retrofi tting of existing buildings to increase 

their energy effi ciency or manage the “greening” of new 

buildings. It includes fi rms classifi ed under construction, 

such as installers of environmental controls and building 

insulation, as well as manufacturers that produce insu-

lating glass for windows. It also includes wholesalers 

and/or retailers who specialize in materials designed to 

increase energy effi ciency. A fi nal major component is 

the many engineering and consulting fi rms that special-

ize in energy conservation. 

 Although Massachusetts is not home to major suppli-

ers of passive insulating materials, it has signifi cant activity 

in design and installation, driven in part by various state 

programs to promote energy effi ciency and green build-

ings. The state’s strong presence in specialized electronics 

and devices, though classifi ed for this study as power elec-

tronics, clearly benefi ts from more active energy effi ciency 

systems that monitor and control lighting, heating, and 

cooling. Energy effi ciency accounts for the lion’s share 

of current employment in clean energy in Massachusetts, 

but is growing more slowly than core renewables. 

Clean energy research
Massachusetts is very active in research that supports inno-

vation in the clean energy sector, refl ecting its broader 

position in industrial and university research. The state’s 

research sector attracts substantial federal research and 

development funds, helps develop and refi ne technolo-

gies, provides a trained workforce, and engages in tech-

nology licensing and start-up activity. The research sector 

includes consulting and engineering fi rms that devote sig-

nifi cant research to clean energy, major university research 

centers in fuel cells, solar energy and wind turbines, and 

contract research and development fi rms. MIT, for exam-

ple, has a very substantial energy research program and 

UMass Lowell has a more specialized research program 

on wind energy. Many of the research and development 

fi rms are DOD, DOE and NASA contract winners and 

some are leading major technical consortia. 

How big is the clean energy sector?
Because it comprises a range of new technologies and 

diverse fi rms in different industries, this is a very diffi cult 

sector to track through standard industrial classifi cations. 

Moreover, many of the sector’s fi rms are either start-ups 

or in the process of merging, changing names or location, 

or in some cases failing. In addition, many fi rms become 

involved in the clean energy sector while still carrying 

on business in other more traditional sectors. All of this 

makes it diffi cult, if not impossible, to use existing data-

sets to identify fi rms that are in or are likely to become 

involved in clean energy.

 Therefore, we cast a very wide net to identify fi rms 

in the clean energy sector. We then fi ne-tuned the selec-

tion process as we narrowed the relevant categories, using 

interviews with core fi rms in each sector, a written sur-

vey of fi rms in the industry, and two proprietary data-

bases (D&B MarketPlace and Corptech). The end result 

of this process — details of which are available from the 

authors — is a list of 25 eight-digit sectors from the D&B 

MarketPlace database, which yielded 321 fi rms with total 

employment of 7,428. The Corptech database revealed an 

additional 70 fi rms employing 3,400, which we added to 

the D&B MarketPlace data to get our conservative esti-

mate of total employment and total fi rms for the clean 

energy industry in Massachusetts. However, the Corp-

tech data did not allow us to determine the disaggregated 

eight-digit sector codes of these additional fi rms.

 The 25 industry sectors chosen from the D&B Mar-

ketPlace database to represent the clean energy industry in 

Massachusetts range from construction (e.g., solar energy 

contractors and energy management controls) to manu-

facturers of rubber and plastic (e.g., insulation materials), 

glass (e.g., insulating glass), fabricated metals (e.g., solar 

heaters and collectors), electronics (e.g., power switch-

ing equipment, inverters, fuel cells, and PV devices), and 

instruments (e.g., monitoring controls) to wholesalers and 

retail distributors (e.g., of energy conservation products), 

and engineers and consultants.

 When combined with the Corptech data, almost 400 

fi rms were in these sectors in 2003, employing almost 

11,000 people and generating more than $3 billion in 

sales. We believe this estimate is quite conservative. We 

are unable to include some employment in power elec-

tronics that relates to clean energy because existing data-

bases do not allow us to separate out employment that 

can be defi nitively identifi ed as being largely devoted 

to clean energy. However, if just 10 percent of employ-

ment in this sector were involved in clean energy, that 

would represent an additional 2,300 jobs. Likewise, in 

some cases, we are unable to separate fi rms engaged in 

energy research and development from those involved in 

electrochemical research and development services. If 10 

percent of those employed in this category were involved 

in clean energy research it would mean another 1,400 

jobs, bringing total clean energy employment in the state 

to almost 15,000. 

 Table 1 shows the employment breakdown by sector 

using the data we were able to delineate in this fashion 

(only data from D&B MarketPlace allowed for this level 

of disaggregation). This accounts for a little less than 70 

percent of the 11,000 jobs we identifi ed in this sector.



MassBenchmarks 2007 • volume nine issue one 17

 Though Table I shows that most of the fi rms are in 

the energy effi ciency sector, we believe this is a conserva-

tive estimate. For example, many small contractors that 

install and maintain energy effi ciency-related materials 

are not included in this count because it is not possible 

to identify them. Though it has fewer fi rms, the power 

electronics sector is the largest sector in terms of employ-

ment. This is not surprising since this sector is made up 

of fi rms which, while involved to varying degrees with the 

clean energy industry, are also involved in the produc-

tion of other products and services that are not necessarily 

clean energy-related. 

 To further check our fi ndings on the sector’s size, 

we developed a “top down” approach that relies on mea-

sures in the literature that associate spending on energy 

effi ciency with job creation and that associate installa-

tion, maintenance, and manufacturing of clean energy 

equipment (as measured by megawatts of output) with 

the number of workers required to generate this out-

put. We estimated total employment in the clean energy 

sector in Massachusetts using a spreadsheet model that 

projects employment for each sector based on current 

installed generation capacity, new installations, and the 

level of manufacturing and sales activity. This generated 

estimates of employment in 2003 and 2004 in the 10,000 

to 11,000 range, which helps to validate our conservative 

estimates derived strictly from the proprietary databases 

(Levy & Terkla, 2004).

 Massachusetts is home to a large group of fi rms in 

this sector relative to its size nationally. Table 2 shows 

that Massachusetts ranks eleventh nationally in terms of 

the number of businesses involved in the clean energy 

sector and third when weighted by state population4. 

More impressively, Table 3 shows that Massachusetts 

ranks seventh nationally in total employment in the clean 

energy industry.

A sector poised for growth — 
with need of cultivation
Total employment of between 10,000 to 15,000 in the 

Massachusetts clean energy cluster has the potential to 

Employment

Table 1. Number of Firms and Employment in the 
Clean Energy Sector, Massachusetts, 2003

51
33

225
12

321

Number of Firms EmploymentSector

Renewable Energy Sector
Power Electronics
Energy Efficiency
Energy Research
TOTAL

899
2,879
2,098
1,552
7,428

Source: D&B MarketPlace and authors’ calculations

Employment

Table 2. Top 15 states by Number of Businesses 
in the Clean Energy Sector

Number of
Firms

Firms per one 
million peopleState

Source: D&B MarketPlace; authors’ calculations

State

Colorado
Wisconsin
Massachusetts
Texas
Washington
North Carolina
Georgia
Michigan
Florida
New Jersey
Ohio
California
Pennsylvania
Illinois
New York

California
Texas
Florida
New York
Michigan
Pennsylvania
Ohio
North Carolina
Georgia
Illinois
Massachusetts
New Jersey
Colorado
Wisconsin
Washington

58
46
44
41
40
40
38
36
33
32
31
30
29
26
23

1,064
900
563
447
361
357
353
337
332
328
282
275
268
253
247

Employment

Table 3. Top 15 States Ranked by Employment 
in the Clean Energy Sector

Total EmploymentState

Source: D&B MarketPlace; authors’ calculations

14,825
11,406
10,618
6,678
6,473
6,282
6,277
6,021
4,156
3,947
3,410
3,312
3,176
3,175
3,098

Texas
California
Illinois
New York
Tennessee
North Carolina
Massachusetts
Florida
Ohio
Wisconsin
Michigan
Georgia
New Jersey
Virginia
Minnesota

grow to more than 20,000 within six years — if Mas-

sachusetts remains at the forefront in terms of both pol-

icy and technology in clean energy development (Levy 

& Terkla, 2004). Massachusetts is already a signifi cant 

player nationally in the clean energy industry, ranking in 

the top ten in terms of total employment, despite the fact 

that the state has relatively few clean energy-producing 

installations. Clearly, Massachusetts has been able to use 

its comparative advantage in being on the cutting edge 

of new technologies through university and private sec-

tor collaborations to position itself as a key exporter of 

C L E A N  E N E R G Y  I N  M A S S A C H U S E T T S

6,277Massachusetts
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clean energy materials as well as moving forward in terms of 

advancement of energy-effi cient buildings and technologies.

 Despite this strength, there is little reason for compla-

cency. Many research-intensive companies, as well as some 

smaller manufacturing companies, are located in the state, 

but Massachusetts is not currently home for any of the top 

four or fi ve largest manufacturers in any clean energy sec-

tor. And other states and countries are investing substantial 

resources to build the demand for renewable energy and to 

develop business infrastructures. If Massachusetts wants to 

sustain and expand its presence in the rapidly growing clean 

energy industry and to reap the benefi ts of growing employ-

ment and investment, it must also invest in the industry as it 

continues its transition toward full commercialization.

DAVID L. LEVY is a professor of management and marketing at the 

University of Massachusetts Boston. 

DAVID TERKLA is a professor of economics, and environmental, earth 

and ocean sciences at the University of Massachusetts Boston.
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ENDNOTES

1. Fuel cells are clean and highly effi cient, but are not strictly ‘renew-

able’, since they require fuels, such as natural gas or hydrogen. Howev-

er, these fuels can be derived from renewable sources, such as landfi lls.

2. Data for the map and this ranking are from the University of Mas-

sachusetts Donahue Institute and are based on the Sourceguides 

database (www.sourceguides.com), a reasonably comprehensive list 

of vendors that includes smaller retail, service, and consulting fi rms. 

The dots represent the number of fi rms listed in each state and are 

distributed randomly within the state, rather than representing the 

actual location of each fi rm.

3. Information from personal interview.

4. These numbers are derived from D&B MarketPlace using twenty-

fi ve industry codes identifi ed.

 

 

No single clean energy sector is likely to produce both 
large quantities of new energy grid power and signifi-
cant additional employment for the state, at least over 
the next decade. Wind power is likely to generate most 
of the power, while fuel cells and solar PV have the 
potential to generate more employment.  As a result, 
assistance cannot be focused on a single sector, but 
needs to be directed toward encouraging the clean 
energy cluster, recognizing cross-sectoral linkages and 
existing strengths, and providing: 

• equity funding for clean energy firms

• targeted installation subsidies

• regulatory reform to smooth approval 
 processes in order to encourage distributed  
 generation

• pricing mechanisms that monetize benefits of  
 avoided pollution from the use of clean energy

• support for sector-level organizations in power  
 electronics and clean energy research in order  
 to encourage greater product linkages and  
 innovative joint ventures

• a broader state renewable portfolio standard to  
 include a wider array of clean energy sources  
 and more stringent standards

• venues for bringing together university energy  
 researchers, renewable energy firms, and sup-
 porting supply chain firms (such as power elec-  
 tronics) to accelerate the development of this  
 renewable energy cluster in Massachusetts.

Growing the 
Clean Energy Cluster
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Despite a statewide tech turnaround, the region’s high-tech 
enterprises lag behind the recovery.

In March of 2002, researchers at the University of Massa-

chusetts Donahue Institute reported on Berkshire coun-

ty’s small but thriving technology enterprise sector, which 

comprises components of two major NAICS industry 

classifi cations, information and professional and technical 

services. (A detailed sector defi nition can be seen in the 

accompanying table1.) That study found that the technol-

ogy enterprise sector had grown faster than the Berkshire 

economy as a whole since 1993 and faster than the com-

parably defi ned sector in the state. 

 Since that study, however, the technology enterprise 

sector in the Berkshires has fallen on hard times. In 2001, the 

sector contained 139 employer fi rms, responsible for 2,015 

jobs. Despite its small size, the technology enterprise sector 

seemed to hold much promise for the Berkshires. Not only 

had it been fast-growing, but the sector had a set of enviable 

characteristics; its workforce was professional, well-educated 

and well-paid. The Donahue Institute study reported that 

more than 90 percent of workers surveyed in the sector had 

college degrees, and 69 percent were between 25 and 45, 

an age group critical to future economic success, and one 

that has been steadily declining in the Berkshires in recent 

years. Forty-eight percent of the workforce had migrated to 

Berkshire County within the previous ten years, the reverse 

of recent migration outfl ows in the Berkshires. All in all, 

the technology enterprise sector was, and is, the economic 

development professional’s dream: clean, high-technology, 

high-wage, young, and growing.

 But by 2005, the number of fi rms had dropped to 

133, with an associated drop in employment to 1,440. 

The decrease in the number of fi rms represents a 4 percent 

decline since 2001, and the drop in employment was a 

more dramatic 29 percent. The hardest-hit components 

of the technology enterprise sector, in percentage terms, 

have been in Internet and computer-related areas as well 

as scientifi c R & D consulting. Only one part of the sector, 

information services, was spared employment declines, and 

growth was modest. Percentage declines in employment, 

for the remaining sub-sectors, ranged from nine percent 

to as high as 75 percent. Though the high percentages 

should be taken in the context of this being a small sector, 

the declines are nonetheless noteworthy and distressing. 

 The proximate reason for the decline in the Berkshire 

technology enterprise sector is the parallel decline and slow 

recovery of the technology sector in the state, the nation, 

and indeed in the global economy2. After the “dot.com” 

bubble burst in 2001, the technology sector declined pre-

cipitously. That the Berkshires would be affected by this 

downturn is not surprising. 

 According to Michael Mah3, an executive at QSM Asso-

ciates, Inc., and a professional software consultant who has 

lived in the Berkshires for 18 years, there are more funda-

mental reasons than the “dot.com” downturn for the decline 

and lack of recovery of the technology enterprise sector in 

the Berkshires. The Berkshires’ economic base in leisure, 

the arts, and tourism cannot support the sector, so fi rms 

must “export” virtually all of their services to the nation and 

even into the global economy. With slow-growing demand 

for high-technology services, due in part to the well-publi-

cized increased outsourcing of these services to such places 

as India, there is no economic basis for a turnaround of the 

technology enterprise sector in the Berkshires. 

 According to Mah, much of the activity in this sec-

tor in the Berkshires was driven by venture capital in the 

early part of the decade. As this venture money dried up 

and has not returned, much of the activity it supported 

Berkshire Region: 
Technology Sector Update

RO B E R T NA K O S T E E N
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disappeared. At the same time, rising local housing prices 

have put a fi nancial squeeze on the individuals working in 

this sector, forcing many of them to leave the region. The 

departure from the Berkshires of these technology work-

ers, measured only anecdotally for now, is disturbing as 

much for symbolic as for economic reasons. 

 What does the future hold for this sector? According 

to Mah, “The fi rst chapter for technology enterprise in 

the Berkshires is now complete, but the second chapter 

has not yet been started.” The Berkshires will always be 

able to attract a “creative class” to the region, which is 

the most important ingredient for driving the technology 

enterprise sector. Will future national and global economic 

developments trigger a turnaround in the fortunes of the 

sector? Mah says he is neither optimistic nor pessimistic. 

Time will tell.

ROBERT NAKOSTEEN, a professor on the faculty of the Isenberg School of 

Management at the University of Massachusetts Amherst, is executive 

editor of this journal.

ENDNOTES

1. This update uses the ES-202 data series from the Massachusetts 

Division of Unemployment Assistance. The original study utilized 

data from the Dun and Bradstreet MarketPlace.  

2. As this article goes to press, there are indications that the tech-

nology sector is showing more robust growth. Time will tell if this 

renewed growth reaches the Berkshires. 

3. Michael Mah is a managing partner at QSM Associates, Inc. 

based in Pittsfi eld, Massachusetts and a senior consultant with 

Cutter Consortium.

Selected Technology Sectors, Berkshire County, 2001 – 2005

2001

Source: Massachusetts Division of Unemployment Assistance, Employment and Wage Data (ES-202 series)   * Note — 2004 data used for Sector 516; 2005 data not available

Number of Establishments

All Industries, Berkshire County
All Industries, Massachusetts

Information (NAICS 51)
Publishing Industries (511)
Motion Picture & Sound Recording Industry (512)
Internet Publishing and Broadcasting (516)*
Telecommunications (517)
ISPs, Search Portals, & Data Processing (518)
Other Information Services (519)

Professional and Technical Services (NAICS 54)
Computer Systems Design & Related Services (5415)
Scientific Research & Development Services (5417)

Totals, selected sectors

4,562
193,547

28
15
3

13
7

16

40
17

167

2005 Percent Change
2001– 2005

4,720
207,788

32
13
3

11
3

14

47
10

133

3%
7%

14%
-13%

0%

-15%
-57%
-13%

18%
-41%

-4%

2001 2005 Percent Change
2001– 2005

61,192
3,276,103

538
90

129

333
65

146

556
158

2,015

62,275
3,161,766

487
75
59

246
16

151

337
69

1,440

0%
-4%

-9%
-17%
54%

-26%
-75%
-3%

-39%
-56%

-29%

Average Monthly Employment

2001

Average Annual Wages

All Industries, Berkshire County
All Industries, Massachusetts

Information (NAICS 51)
Publishing Industries (511)
Motion Picture & Sound Recording Industry (512)
Internet Publishing & Broadcasting (516)*
Telecommunications (517)
ISPs, Search Portals, & Data Processing (518)
Other Information Services (519)

Professional and Technical Services (NAICS 54)
Computer Systems designs & Related Services (5415)
Scientific Research & Development Services (5417)

Totals, selected sectors

$31,564
$44,980

$36,296
$20,592
$69,992

$41,860
$54,132
$15,496

$73,320
$44,252

$48,575

2005 Percent Change 2001– 2005

$35,805
$50,097

$36,867
$15,714
$56,836

$53,278
$41,265
$16,320

$45,490
$54,837

$40,161

13%
11%

2%
-24%
19%

27%
-24%

5%

-38%
24%

-17%
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MA

Labor Force & Employment, Berkshire County

Employment, Berkshire County, 2001 – 2005

2001* 2005* Berkshire

Source: DUA, ES-202    *Average annual employment

Source: DUA, LAUS Source: DUA, LAUS

Berkshire Region Data

2005 Total

16,471
11,280
8,667
8,410
4,703
3,152
2,898
2,575
2,350
1,421

264
62,190

17,072
11,227
8,870
6,373
5,616
3,524
3,154
2,786
2,216
1,136

302
62,276

27.4%
18.0%
14.2%
10.2%
9.0%
5.7%
5.1%
4.5%
3.6%
1.8%
0.5%

100.0%

3.6%
-0.5%
2.3%

-24.2%
19.4%
11.8%
8.8%
8.2%

-5.7%
-20.1%
14.4%
0.1%

5.3
-4.2
4.7

-21.5
-4.7
0.1
6.2

-2.9
-6.8

-20.8
0.1

-3.5%

Industry

  Education & Health Services 
  Trade, Transportation & Utilities 
  Arts, Leisure & Hospitality 
  Manufacturing 
  Professional & Business Services 
  Construction 
  Other Services 
  Financial & Real Estate
  Public Administration 
  Information 
  Natural Resources & Mining 
  Total, All Industries 

Unemployment Rate

PERCENT CHANGE 2001 – 2005

Total Population 
Change*

Massachusetts
Berkshire County

0.8%
-2.3%

131,329
-1,803

425,232
6,471

294,903
8,274

-73,741
-1,150

Source: Population Division, U.S. Census Bureau     *Total population change includes residual      Note: 2006 numbers unavailable at press time  

49,638
-3,085

Percent
Change Total

Births Deaths Total

162,674
866

-236,415
-2,016

Net International
Migration

Net Internal
Migration

Cumulative Estimates of the Components of Population Change: April 1, 2000 to July 1, 2005

NET MIGRATIONNATURAL INCREASE

Berkshire County
Central Berkshire
North Berkshire
South Berkshire

134,812
74,843
38,570
21,399

Source: Population Division, U.S. Census Bureau     Note: 2006 numbers unavailable at press time

Percent Change

131,868
73,038
37,362
21,468

-2.2%
-2.4%
-3.1%
0.3%

July 1, 2005July 1, 2001

Annual Estimates of the Population : April 1, 2000 to July 1, 2005
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ill we ever run out of oil or any other fossil fuel? 

Unlikely. We will either run out of affordable fos-

sil fuels or we will decide that the long-term costs 

— fi nancial, environmental, social, and geopolitical — are 

too high, regardless of supply. In fact, the Stern Review on 

the Economics of Climate Change, a major study recent-

ly released by the British government, reports that “if we 

don’t act, the overall costs and risks of climate change will 

be equivalent to losing at least 5 percent of global GDP 

each year, now and forever.” 

 One can argue the specifi cs of when and how each 

factor might impact our economic status, but there is little 

remaining argument that a transition in our energy usage 

is coming. 

 At present, the health of our economy is highly depen-

dent on the availability of affordable, reliable energy. A 

change as fundamental as shifting from a fossil fuel-based 

economy to one that is based on sustainable resources and 

practices is very diffi cult to defend from a business per-

spective unless the alternative is commercially viable.

LI N D A PL A N O

STIFF COMPETITION FROM MORE RESOURCEFUL STATES MEANS MASSACHUSETTS 

MUST TAKE A MULTI-PRONGED APPROACH.

W

TO GROW A SUSTAINABLE CLEAN ENERGY 

CLUSTER, THERE’S NO ONE ROUTE TO SUCCESS

E N D N O T E S
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 Three things could make the alternatives viable. First, 

market forces could rapidly drive the cost of fossil fuels 

so high so quickly that investment in the development 

of resources that are reliable, sustainable, and domestic 

becomes a priority. Factors that may drive this scenario are 

the intense competition for oil we are seeing from China, 

India, and other countries. Availability and stable pricing 

are likely to be the most important indicators of evolving 

market forces in this case. However, the U.S. is home to 

enormous coal reserves, so this scenario alone is not enough 

to shift our investment in energy technologies.

 Second, voter demand could drive tighter and bet-

ter regulation of various emissions from various sources, 

thereby improving the economics of sustainable energy 

sources and practices without waiting for absolute mar-

ket drivers. Such regulation is, in my opinion, one of the 

most important responsibilities of government in a capi-

talist, democratic society. When effect is years distant from 

cause, e.g., if one degree Centigrade of global warming 

were to result from carbon dioxide emitted from human 

sources over the course of 200 years, the market cannot 

reasonably be expected to provide adequate signals to 

buyers and sellers to mitigate the costs associated with the 

currently accepted behavior. Unfortunately, global — or 

even domestic — consensus for this type of government-

driven market signal has been impossible to obtain, so we 

cannot depend on it to help drive change.

 Third, we can develop clean energy technologies and 

services that make sense economically today. Entrepre-

neurs in this arena are handicapped by lack of funds and 

the prevalence of myths and misunderstandings, but their 

businesses still present today’s most direct opportunities 

to reduce fossil fuel consumption. Fortunately, the cre-

ativity and determination inherent in most entrepreneurs 

are already serving the clean energy sector well, especially 

in Massachusetts.

 I am fortunate to be in a position to work with such 

entrepreneurs on a frequent basis. At the offi ce, I am the 

associate director of the Massachusetts Technology Transfer 

Center (MTTC), which is mandated to help to commercial-

ize inventions from our nonprofi t research institutions. And 

as a volunteer, I am co-founder of the Energy Special Inter-

est Group (ESIG) at the MIT Enterprise Forum as well as 

chair of its 2007 Ignite Clean Energy (ICE) Business Pre-

sentation Competition. For the purposes of our outreach to 

universities and investors, we defi ne clean energy to be any 

technology, product or service that reduces the use of fossil 

fuels. This very broad defi nition serves the interdependent 

purposes of addressing climate change and energy security 

well and simply. It encompasses, among other things, the 

generation of electricity from a renewable source such as 

solar cells or wind, enhanced effi ciency of existing processes, 

and services that offer opportunities for conservation. 

 Our goal at the ESIG and with our clean energy 

programs at the MTTC is to help grow the clean energy 

cluster in Massachusetts and the Northeast by support-

ing the birth and growth of new enterprises in the fi eld. 

Both organizations participate in active outreach to inven-

tors throughout the region, promoting the formation of 

startup companies in Massachusetts. There is an emphasis 

on university-based researchers but, because our goals are 

economic development and the creation of clean energy-

based companies, we work with non-university inventors 

and entrepreneurs as well.

 We organize two major programs per year. The MTTC 

is in the planning stages for the third annual Conference 

on Clean Energy with the Massachusetts Hydrogen Coali-

tion and the MIT Enterprise Forum ESIG. Last year’s 

program included investor pitches by 15 startup compa-

nies as well as industry sessions, a fi nance panel, and a 

job fair. In the spring, the ESIG will hold for the third 

year the fi nals of the ICE Competition. Professional and 

student entrepreneurs with the best investor pitches will 

share more than $200,000 in cash and prizes. 

 These two major events have showcased more than 

30 early-stage companies in the two years they have been 

held, not counting those that do not qualify to pitch but 

still exhibit. Not all the ideas presented will prove to be 

viable, but all make a good or even great case for long-term 

success. Irrespective of changes in government regulation, 

the latest news about climate change or any other factors, 

these entrepreneurs are developing business strategies to 

deliver clean energy technologies to businesses and con-

sumers that offer a signifi cant competitive advantage over 

what they are already doing.

Here is a sampling of what these Massachusetts  

entrepreneurs are offering:

• Exciting new photovoltaic technologies based 

 on nanostructured material may enhance the effi -

 ciency of solar cells by a factor of three to fi ve, 

 dramatically improving the economics of this 

 rapidly growing industry.

• Green buildings — and the know-how to make 

 them — that take advantage of the cost savings 

 of modular building practices to provide highly 

 effi cient residential homes that are attractive 

 and affordable.

• From Boston University, Babson College, and 

 various startup companies come a number of 

 schemes for taking organic waste and turning it into 

 such forms of energy as hydrogen and natural gas 

 and other biofuels.
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• From MIT and some startups come methods for 

 making fuel cells more robust and able to handle 

 fuels other than pure hydrogen, which is a problem 

 to generate and transport.

• From UMass Amherst comes cost-effective 

 production of ethanol from cellulose (more energy-

 effi cient than from corn) based on the apparently 

 unique attributes of a recently discovered bacterium  

 from the Quabbin Reservoir.

 The most exciting aspect of this list is its diversity. 

No silver bullet exists to solve our energy and related 

problems. We must innovate in every aspect of business 

and technology. We need to fi nd radical solutions for our 

energy generation needs but in the meantime, the fastest 

way to signifi cant impact, and thereby business success, 

is to improve the energy effi ciency of existing processes. 

Every fi eld of science and engineering, along with almost 

every business model, has something to contribute to the 

dramatic reduction in our dependence on fossil fuels. The 

sheer breadth of this opportunity plays directly to our 

strengths: innovation, entrepreneurship, expertise. 

 To succeed in their transition from the lab to a startup 

company to production, these entrepreneurs need money, 

customers, and partners, just as any new technology does. 

We do our best at the MTTC and the ESIG to provide 

opportunities for all of these factors. However, additional 

resources are needed, particularly if we are to keep com-

panies from migrating to other states that offer more 

incentives. The Massachusetts Technology Collaborative 

Renewable Energy Trust, which is the major funder of 

both the MTTC’s Conference on Clean Energy and the 

ICE Competition, is a great asset for the state. Nonethe-

less, the high-tech inventions still in university labs would 

benefi t particularly from additional support.

 Focused support of clean energy businesses is criti-

cal to the emergence of a vibrant, sustainable clean ener-

gy cluster in Massachusetts and the surrounding region. 

Competition is strong: California regularly makes head-

lines with the innovative clean energy legislation it enacts, 

often to the direct benefi t of entrepreneurs. Coupled with 

its well-known venture capital community, California is a 

formidable competitor. With a new administration there 

are strong indications that we can expect a change in the 

public policy regarding clean energy. Within the fi rst few 

weeks of his tenure, Governor Patrick acted to implement 

the “Regional Greenhouse Gas Initiative” (similar to the 

Kyoto Protocol but just for the states of the Northeast). 

Entrepreneurs with young companies have informed me of 

the incentives they have been offered by neighboring states 

and of their frustration with state regulation. The forma-

tion of the Business Resource Team in the offi ce of the 

Secretary of Economic Development is a positive develop-

ment from the Romney administration, and even more is 

in the offi ng from the Patrick Administration. Of particular 

importance are the appointments of Ian Bowles, Secretary 

for Energy and Environmental Affairs, and Greg Watson, 

Assistant Secretary for Clean Energy Technology.

 To compete with more aggressive states, Massachu-

setts needs to combine forces with surrounding states. 

While Massachusetts has an abundance of riches with 

respect to world-class universities and an entrepreneurial 

environment (including investors) unmatched by most 

regions, it is still a small state without anything approach-

ing the resources of California. Our neighbors are host-

ing companies with exciting new technologies; most have 

their own green energy funding organizations as do we. 

By pooling forces, we can make the Northeast an interna-

tional powerhouse in green energy.

LINDA PLANO is associate director of the Massachusetts Technology 

Transfer center (MTTC), co-founder of the MIT Enterprise Forum 

Energy Special Interest Group (ESIG) and chair of the 2007 Ignite 

Clean Energy (ICE) Business Presentation Competition.
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