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ACADEMIC SOLUTIONS

Bringing New Freedom of
Expression to the College Faculty

The IBM Advanced Academic System can free
you to do what you do best: impart knowledge
to your students.

The IBM Advanced Academic Svstem

You can compose and design your own lectures
and course materials—even add animation to
stimulate interest and understanding. You

can create imaginative literature for class or

Population

administrative needs with the system’ graphics
and desktop publishing capabilities. You can
create an interactive environment with the
system’s Classroom Presentation Option. By
means of student response keypads, your class
can react to questions or discussion points
projected on a screen. From research to
classroom lectures, from
grading papers to ad-
ministrative and personal
tasks, the system can
help you be more pro-
ductive and creative.

Designed for case of use

Built-in tutorials and faculty-written exam-
ples free you from a long learning process.
Easily recognizable icons eliminate the need
to type commands. You simply point your
mouse to select and move through programs.

The Advanced Academic System is avail-
able with three models of the IBM Personal
System/2®: Model 70 (121),
Model 55 SX (061) and the
portable Model P70 (121).
Each model comes
preloaded with many
software programs
including Microsoft®
Windows™ 3.0 and
Asymetrix Tool-
Book.™ Each PS/2®
model features a mouse, ;
high-speed processing, large memory and
high-capacity storage.

We have listened to the needs of college
faculty and the result is a personal computer
solution that is focused on the tasks of higher
education. It means new freedom to express
your ideas more clearly, more forcefully and
more effectively. For information, visit
your campus location or call

1 800 525-4738 for a brochure.

®IBM, Personal System/2 and PS/2 are registered trademarks of International Business Machines Corporation. Microsoft is a registered trademark of

Microsoft Corporation. ™Windows is a trademark of Microsoft Corporation. ToolBock is a trademark of Asymetrix Corporation.
This offer is available only to qualified institutions and their faculty, staff and students who purchase IBM PS/2 s through participating campus locations.

Orders are subject to availability. IBM may withdraw this offer at any time without notice.
©|BM Corporation 1990




For over half of a decade
we've helped thousands
of people attend school.

For over half of a decade TERI® (The Education Resources Institute®)
has helped people attend school by providing innovative
information services and affordable loan programs for undergraduate
and graduate study. Students and families may borrow $2,000 to
$20,000 per year, and take up to 20 years to repay. For information
on any of our programs, call or write:

The Education Resources Institute
330 Stuart Street ® Suite 500 e Boston, MA 02116

1-800-255-TERI
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We Are Pleased to Announce
the Formation of

Fidelity Investments
Tax-Exempt Services Company

Retirement and Asset Management Services
for the Not-For-Profit Community

For over 15 years, Fidelity Investments has served the investment
needs of the not-for-profit community. Now, with the formation of Fidelity
Investments Tax-Exempt Services Company, we have further dedicated our
resources to serving the retirement and asset management needs of this

growing sector.

As a part of one of the nation’s largest investment management
organizations, we look forward to working with the not-for-profit community
in a collaborative process to achieve investment solutions in support of

long-term goals.

Fidelity Investments
Tax-Exempl Services Company *"

Fidelity Investments Institutional Services Company, Fidelity Distributors Corporation,
(General Distribution Agent), 82 Devonshire Street, Boston, MA 02109, 1-800-345-5033

Atlanta Boston Chicago Dallas LosAngeles New York Philadelphia SanFrancisco Sarasota




Nellie Mae

A Leader
In Higher
Education
Financing

Nellie Mae supports higher
education in many ways. Whether it’s a
secondary market purchase to increase
student lending reserves, a private
education loan to help a student meet
tuition costs, or philanthropic activities
supporting educational awareness
programs, Nellie Mae plays a leading role.

Over 450 lenders from the New England
region have improved their ability to fund
higher education as a result of Nellie
Mae’s secondary market activities. Since
1983 Nellie Mae has helped students

and families with over $1.7 billion in
education credit.

With Nellie Mae, over 24,000
undergraduate and graduate students
have stayed in school by using a Nellie
Mae Supplemental Education Loan to
help pay tuition costs.

Over $220,000 in grants has been
awarded over the last year to 18
education programs that are dedicated
to keeping kids in school.

By supporting higher education, |
Nellie Mae invests in our future.
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“M
y federal loan came way

short of my tuition bill. I needed
additional funds, and I needed

them right away. Nellie Mae

provided me with an EXCEL loan,
which meant I could stay in school.
Jack Doherty, Graduate of

Westfield State College 99

66
inancial support from The

Nellie Mae Fund for Education helps
the Urban Scholars Program at
UMass, Boston keep academically
talented students in school and
helps us provide the necessary
support they need to pursue a
college education.
Joan Becker, Director of
the Urbam Scholars Program 99

“T
he Boston Five has utilized
Nellie Mae’s secondary market
services since 1982. We have
always found them to be responsive
and professional in handling our
needs.
Charles Byron,
Business Development Office,
The Boston Five 99

Nellie Mae
Commitment and dedication to higher education.
For more information, call 1 800 EDU-LOAN,or complete this request card and send it to:
Nellie Mae
50 Braintree Hill Park, Suite 300, Braintree, MA 02184, Attn. Communications

YES! 1 am interested in receiving more information about Nellie Mae’s higher education services:

[ ] Secondary Market Activities [] Supplemental Loan Programs
[ Philanthropic Activities [] General Information
Name Telephone

Address
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Wi:th this issue, CONNECTION begins its sixth year exploring links between high-
er education and New England’s economy, recounting the successes of shoulder-
to-shoulder collaboration among the region’s educators, business leaders and policy-
makers — and prodding them to do more.

The “Thinking Environment” section of this issue tells a story of collaboration if ever
there were one. It seems a growing number of New England companies are proving you
can turn a pigsty into a silk purse. These “envirotech” companies are thriving in this cor-
ner of the United States for two reasons: New England’s tough environmental regula-
tions demand innovation. And the region’s unparalleled concentration of colleges and uni-
versities provides it.

The rise of this environmental technology is good news for the recession-wracked New
England economy and the sickly planet. But it should not inspire overconfidence about
the condition of either, nor diminish the work left to do.

Richard Barringer, director of the University of Southern Maine’s Edmund S. Muskie
Institute of Public Affairs notes: “Science and engineering and technology are not the
whole answer to [environmental] problems. There are whole sets of policymaking and man-
agement considerations that have to be addressed at the same time.”

On all fronts — science, policymaking and management — the tasks are consider-
able. For starters, today’s students are choosing to pursue science and engineering fields
in ever-decreasing numbers. Who can blame them? Prestige and money are lacking. And
to further complicate matters, the American public tends to take its advice on environ-
mental issues from well-known entertainers, whether scientists agree or not.

As for policy leadership, the environment — like education — gets plenty of attention
during elections, but short shrift when budget battles begin. The filth of Boston Harbor
helped elect President Bush. But when the Persian Gulf War threatened U.S. oil sup-
plies, what was the White House response? Look for oil in Alaska’s fragile Arctic Nation-
al Wildlife Refuge. Meanwhile, recent reports indicate that Vice President Dan Quayle,
in his capacity as chairman of the Council on Competitiveness, is leading an effort to
water down last year’s stringent clean air legislation. The “New World Order” — made
popular while oil fires in Kuwait threatened global climate change and the United States
stood alone with its go-slow approach on global warming — apparently does not include
a major new environmental commitment.

Many businesses, on the other hand, are indeed cleaning up their act. They had bet-
ter. In one national poll, 30 percent of consumers said they had boycotted a company
because of its environmental record. And the prospect of passing on to consumers the
cost of environmental cleanup is dimming as prosecutors seek prison terms, rather than
fines, for the worst polluters. Still, few businesses are engaged in environmental efforts chat
go beyond the mandates of federal and state regulations. And the overall message to con-
sumers remains mixed as illustrated by Exxon’s latest jingle: “Turn the key ... Feel free.”

To be sure, business innovation will be pushed to a new level as society moves beyond
“end of the pipe” pollution-control strategics and emphasizes pollution prevension. Cre-
ating clean production processes to avoid pollution from the start will require wholesale
changes in the way companies work — and increase the need for partnership among
business, government and higher education.

CONNECTION in its five years of publication has served as the place where New
England higher education comes together with business and government to build an
agenda. We are grateful to the distinguished environmental scholars, entrepreneurs, pub-
lic officeholders and authors who have used the pages of this issue to offer perspectives
on the environmental issues facing the region. If we don’t address these issues, there won’t
be any agenda. 0

Jobn O. Harney is editor of CONNECTION.
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Diversity: A Retreat?
Was the U.S. Department of Educa-

. $ % . . «
tion’s controversial ruling barring “race-

exclusive” scholarships — then permit-
ting those funded by private, non-college
sources — a benign case of miscommu-
nication between the White House and
the department? Reginald Wilson, a
senior scholar with the American Coun-
cil on Education, is among a growing
number of observers who don’t think so.

“It doesn’t take a high IQ to know
that the past two administrations have
not been great friends of civil rights,”
says Wilson, who believes the ruling
announced by a mid-level department
official in December 1990 fits neatly
with President Bush’s October veto of
civil rights legislation and recent court
cases knocking down civil rights pro-
tections.

Affected scholarships — those based
exclusively on race — represent less than
3 percent of all scholarship money in the
United States, according to Wilson. But
the dispute has raised the hackles of col-
lege officials who are trying to increase
cultural diversity on campus.

In March, former Tennessee Gover-
nor and University of Tennessee Presi-
dent Lamar Alexander walked into the
education secretary’s job with sparkling
credentials and a plan to let colleges con-
tinue their current scholarship policies,
while the department launches a six-
month investigation into the rationale
for such policies.

But even as the scholarship issue
simmered, the new secretary became
embroiled in a new civil rights contro-
versy. Alexander warned the Middle
States Association of Colleges and
Schools — one of the nation’s six region-
al accrediting agencies — not to delay
accreditation of Baruch College in New
York City on the basis of the college’s
poor minority hiring and enrollment
record.

A key congressional aide says the
department is simply asking probing
questions about how accrediting agencies
set standards for cultural diversity.

But Wilson is not so sure. “If you’re in
New York City — where there are
dozens of colleges in Manhattan alone
— how is it that you cannot find an ade-

quate number of minority staff?” he asks,
noting that Baruch appeared willing to
work toward improving its hiring record
before Alexander’s warning.

Recession-proof?

Despite the recession, individuals and
organizations gave more than $1 billion
to New England colleges and universities
in 1990, up 9 percent from 1989,
according to new data from the Council
for Aid to Education in New York City.

Nationally, giving to colleges and uni-
versities reached a record $9.8 billion,
up 10 percent from a year earlier. (When
inflation in higher-education goods and
services is factored in, the national gain
falls to 4 percent.) The 1990 U.S.
increase marks the second year of rising
voluntary support after a 3.5-percent
drop in 1988, which was attributed to
the 1987 stock market crash and tax law
changes.

Harvard University led all U.S. insti-
tutions with $213 million in total con-
tributions for 1990. Yale University
ranked fifth nationally with $130 mil-
lion in total giving. The Massachusetts
Institute of Technology — which led
the nation in corporate support —
ranked ninth in overall contributions
with $118 million or more than $12,300
per student.

Among New England’s leading gain-
ers: The University of Southern Maine
captured $1.6 million in gifts in 1990,
up 189 percent from $562,000 in 1989.
Gordon-Conwell Theological Seminary
in Massachusetts received $8.7 million,
up 122 percent from $3.9 million in
1989. Lesley College in Massachusetts
took in $1.5 million, up 106 percent
from $709,000 in 1989.

Education EZ

As Congress considers reauthoriza-
tion of the 1965 Higher Education Act,
the chairman of the Senate Labor and
Human Resources Committee is calling
for a simpler financial-aid application
process. “It should not be harder to get
student aid than it is to pay your taxes
or get a mortgage, but the fact is, it is
much harder,” Massachusetts Sen.

Edward Kennedy told educators and stu-
dents during recent reauthorization hear-
ings at the Wentworth Institute of Tech-
nology.

The financial-aid form currently used
by most students contains four pages of
questions and eight pages of what the
committee’s chief education aide Terry
Hartle describes as “IRS-style” instruc-
tions. To make matters worse, students
and their families must wrestle with the
perplexing form every year they seck aid,
whether their financial situation changes
or not. Some students find the process so
overwhelming, they decide against going
to college, according to Kennedy.

The senator wants to: cut the form
down to two pages of questions, plus
clearer instructions; give automatic eli-
gibility to students whose families receive
Aid to Families with Dependent Chil-
dren or benefits from other means-test-
ed programs; and streamline the appli-
cation process for students who have
previously received aid and have not
experienced changes in their financial sit-
uation.

“If we can create a 1040EZ form to
simplify the payment of federal income
taxes,” quipped the senator, “we can do
the same for federal student aid.”

Reed's Raise

A freshman congressman may not
wield much clout during reauthoriza-
tion of the Higher Education Act, but
first-term Rhode Island Democrat John
Reed found his own way of beefing up
student aid. During his campaign, Reed
opposed the pay raise that the House of
Representatives awarded itself a year
before. In March, he gave the extra salary
to a newly formed Reed Student Grant
Program, which will provide college
scholarships to high-school students in
his 2nd District.

Mass. Exodus

University of Massachusetts President
Joseph D. Duffey’s appointment as pres-
ident of American University in Wash-
ington, D.C., provides more evidence
of a Massachusetts “brain drain” that
higher-ed officials say began two years
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ago, when former Chancellor Franklyn
G. Jenifer resigned to become president
of Howard University.

Since Jenifer’s departure, the list of
public higher-education presidents and
administrators leaving Massachusetts for
greener quadrangles has grown almost
as quickly as funding for state colleges
and universities has shrunk.

The roster includes Evan Dobelle,
president of Middlesex Community Col-
lege; Philip Day, president of Cape Cod
Community College; and Norma Rees,
vice chancellor for academic policy and
planning with the Board of Regents of
Higher Education. Jenifer’s successor,
Randolph W. Bromery, resigned from
his post as chancellor in protest of a pro-
posed $100 million cut in state higher-
education funding, but returned to
teaching at UMass-Ambherst.

UMass-Boston Chancellor Sherry
Penney (who was also a finalist for the
American University presidency) and
Roxbury Community College President
Wealter C. Howard are also reportedly
seeking new posts.

Presidents and administrators are not
the only public college employees con-
templating job changes. An informal
poll last fall revealed that nine of 10
junior faculty members at UMass-
Amberst were in the market for new jobs.

Between 1988 and 1989, 35 of the
university’s professors found new posts
at other institutions.

the university’s impact on New Haven
and eight surrounding towns from July
1988 to June 1989.

Yale employees earned more than 7
percent of all personal income in the city
of New Haven, and the university spent
nearly $100 million on goods and ser-
vices in Greater New Haven during the
one-year period, according to the study.
In addition, since 1987, a Yale initiative
has invested millions of university dol-
lars in New Haven projects, ranging
from affordable housing to a high-tech
start-up fund.

On the more controversial point of
Yale’s major “tax-exempt” presence in
New Haven, the study also offers some
comfort to city officials: Under a Con-
necticut program in which cities receive
state payments in lieu of taxes, New
Haven received $6.1 million on Yale
property; the 1991 payment is expect-
ed to exceed $9 million. Besides a col-
lection of miscellaneous tax payments,
Yale this year will pay nearly $1.2 million
to New Haven for fire department ser-
vice.

In Providence, meanwhile, Brown
University President Vartan Gregorian
has reached an agreement with the city
to develop and implement “The Provi-
dence Plan,” a major initiative to address
drug abuse, poor education, unemploy-
ment, lack of affordable housing and
other problems that contribute to pover-
ty in the Rhode Island capital.

Gregorian also announced that Brown

would donate to the Providence Public
Library tens of thousands of dollars in
fees — and interest — that the institu-
tion was improperly charged by the city
for local fire alarm boxes.

Glasgow's Goodbye

Connecticut Higher Education Com-
missioner Norma Foreman Glasgow will
step down next fall after 10 years as chief
executive of the state’s higher-education
system. During Glasgow’s tenure, oper-
ating funds for Connecticut’s public col-
leges and universities nearly doubled
from $209 million to $397 million;
enrollment grew from 98,427 to
108,708; and annual bond authoriza-
tions for campus facilities shot up from
$48 million to $166 million. Financial-
aid programs for Connecticut students
at public and independent institutions
grew by 140 percent.

Glasgow’s successor, however, will
confront a worsening state budget crisis
that is already taking a toll on higher
education. Gov. Lowell Weicker’s rec-
ommended budget for 1991-92 would
cut current services funding by more
than 13 percent for most state higher-
education institutions and about 11 per-
cent for the state’s technical colleges.
The Board of Governors for Higher
Education has voted for double-digit
tuition increases, and about 200 pro-
grams that grant low numbers of degrees

may be discontinued or changed.

lvy Economics
A new Yale University study

showing the university pumps
more than $250 million into
the greater New Haven econo-
my each year could go a long
way in diffusing town-gown
tensions in the seventh-poorest
city in the United States.
While most of Yale’s operat-
ing money — including
tuition, grants and gifts —
comes from outside the New
Haven area, the bulk of it is
spent in greater New Haven on
salaries, purchases, contracts
and payments to local govern-

Ihghicec
Real-est;
Bank failures ...
Are New E dg land’s
colleges an
universities next?

ol ol

layoffs...
ebust..

~ As New England’s recession

deepens, a financial vise is closing on
the region’s public and independent
coﬂéges and universities — and their
students. See the Summer 1991 issue
of CONNECTION for a
comprehensive look at the precarious
state of higher education.

To subscribe to CONNECTION for
25% off the cover price, use the card
in this issue or call (617) 357-9620.

ment, according to the study of
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We'll be here
long after

graduation.

New Hampshire Higher Education Assistance Foundation's primary
purpose is to provide low-cost college financing options to parents
and students. But we also play another role.

We're your New Hampshire resource that will be here to serve you
throughout the life of your student loan. Even before you apply for a
student loan we can help you and your family plan for financing a
college education. We can provide information
about sources of financial aid and the applica-
tion process. Once you receive a loan guaran-
teed by our nonprofit organization we wil
maintain information about the status and
location of your loan long after graduation.

For more information about loans avail-
able to New Hampshire residents attending
college either in or out of state, and to
non-residents who attend college in New
Hampshire, call our toll free number.

1-800-235-2577

1-800-525-2577 (outside NH)

NH HIGHER EDUCATION

44 Warren Street ® PO Box 877
Concord, NH 03302
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When Kelly’s bank sold her student loans to Sallie Mae, she was just
ending her college career and beginning her real career.

As is often the case at the beginning of someone’s career, money was
tight. She needed the repayment flexibility that comes with a student loan sale
to Sallie Mae.

Because her bank sold her student loans to Sallie Mae, Kelly was able
to take advantage of our SMART LOAN" consolidation program. This allowed
her to combine all her student loans into one and dramatically reduce her
monthly payments for the first several years. So instead of having to choose
the job that paid the best in the short run, Kelly was 3
able to pick the one that was best for her in the long run. salllemae

And that’s the best ending we could think of. 1-800-FAA-SLMA

SMART LOAN" is a registered service mark of the Student Loan Marketing Association (Sallie Mae).



Why New England
Must Track the Higher
Education Act

JOHN C.HOY
In their rhetoric, business and govern-

ment leaders rarely miss an opportu-

nity to link educational excellence to
American competitiveness. Yet educa-
tional resources and standards continue
to decline. Now as the U.S. Congress con-
siders reauthorization of the Higher Edu-
cation Act, corporate leaders and law-
makers have a mutual opportunity to
match rhetoric with action.

The deliberations will focus sharply on
the array of federal student-aid programs
created under the landmark 1965 law.
The stakes are especially high for New
England. While the region’s economic
future depends upon brainpower, New
Englanders face inequities in student-aid
programs as well as a host of other factors
that have conspired to undercut educa-
tional access and excellence.

New England colleges and universities
enroll 6 percent of U.S. undergraduates,
but in 1990 received only 3 percent of Pell
Grants awarded by the federal govern-
ment to the nation’s neediest students.

From 1985 to 1990, total Pell Grant
dollars awarded in the United States rose
57 percent. But in New England, Pell
Grant dollars increased only 11 percent.
Nationally, 3.5 million students received
Pell Grants in 1990, #p 18 percent from
1985. In New England, 105,762 students
received grants, down 8.4 percent from
1985.

The region’s comparatively higher per-
sonal incomes and home values in the
1980s — and therefore greater “expected
family contributions” — rendered more
and more New Englanders ineligible for
Pell Grants. But higher incomes and inflat-
ed home values offered little real relief to
students and families trying to pay for col-
lege, because tuition at public and inde-
pendent colleges rose faster and higher in
New England than in any other region of
the country.

Now, in the face of a severe recession,
income growth in New England is slow-
ing down, but tuition continues to rise.

At some public institutions, tuition and
fees will have doubled during the period
1988 to 1992.

The unfortunate solution for many
New England students has been debt. Bor-
rowing under federal student-loan pro-
grams declined 1 percent nationally
between 1989 and 1990, but jumped 21
percent in New England. The number of
New Englanders taking on federal Parent
Loans to Undergraduate Students rose
105 percent from 1988 to 1990; the num-
ber with Supplementary Loans to Stu-
dents shot up 317 percent. A Bush admin-
istration proposal to significantly reduce
Pell Grants to students from families with
incomes of $20,000 to $25,000 — cut-
ting awards by 40 percent in some cases
— could further encourage loans, or
worse, discourage students from even pur-
suing higher education.

Well-educated young people
remain New England’s primary
insurance against long-term
damage to the basic structure of
the regional economy.

As Congress ponders the imbalance
between grants and loans for New Eng-
land students, the region’s business lead-
ers could serve their own self-interest by
reminding lawmakers of some of the oth-
er factors that threaten their future labor
supply by throwing insurmountable obsta-
cles before New England students. Among
those factors:

Rising Tuitions. New England colleges
and universities charge higher tuitions on
average than those in other regions. While
the region’s independent institutions now
appear ready to limit tuition and fee hikes
to 10 percent or less for 1991-92 — still
as much as twice the current rate of infla-
tion — the pressure on public institutions
to raise tuition and fees significantly is
intense and will likely result in increases
as high as 20 percent at some institutions.

Deepening Recession. Many New Eng-
land students and their families, as well as
institutions in all sectors, are experienc-
ing severe economic hardship. The
region’s economic downturn is reflected
by growing unemployment — projected
to exceed 10 percent; the highest-in-the-
nation cost of living — about 115 percent

of the U.S. average; a
dramatic increase in
business failures and
personal bankruptcies;
the nation’s worst
credit crunch accom-
panied by an unre-
solved banking crisis; . :
declining corporate profits; declining phi-
lanthropy; and the slowest projected rate
of per-capita income growth among all
regions through 1994.

Demographic Change. The 1990 U.S.
Census reveals that New England’s minor-
ity-group population grew dramatically
during the past decade. New England’s
Hispanic population nearly doubled o
568,240 in 1990; the region’s Asian-
American and Pacific Islander population
nearly tripled to 231,656; and the African-
American population grew by one-third
to 627,547. While New England cam-
puses have modestly increased enrollment
of minority students in recent years, the
number of degrees awarded to minorities
remains inadequate.

It is clear that the region’s colleges and
universities must step up efforts to create
a more hospitable climate for students of
diverse backgrounds. At the same time,
reauthorization must reaffirm a federal
commitment to minority participation in
higher education and make sufficient
financial aid available to assure that all
qualified low- and middle-income stu-
dents can afford a college education.

Chronic Underfunding. In the 1980s,
per-capita income grew faster and higher
in New England than in any other region
of the country. But as per-capita income
— and therefore per-capita tax revenues
— increased, state support for higher edu-
cation and scholarship programs did not
keep pace. This lag occurred despite the
fact that the region’s 1980s prosperity was
largely attributed to its educated work-
force and knowledge-based economy.

Well-educated young people remain
New England’s primary insurance against
long-term damage to the basic structure
of the regional economy. It’s up to the
region’s corporate and higher-education
leaders as well as students to sharply target
that message in Washington. 0

John C. Hoy is president of NEBHE and pub-
lisher of CONNECTION.
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nyl chloride causes liver cancer. When the Occupational Health
/ and Safety Administration realized that in 1973, it dropped the
allowable level of vinyl chloride in the workplace from 500 parts

per million to 50 parts, then one part per million. There was just

onemproblem: The fixed monitors used to measure the substance began to
look like dinosaurs; they could barely detect vinyl chloride at such a low
level and certainly would not be able to isolate a potentially deadly pin-
hole-sized leak. Under those conditions, John Driscoll, a consulting engi-

New England

COHfl’OHtS instruments to moni-
‘ tor hydrocarbons, pes-
ENVIKONENEIR * cicides and heavy me-

als, not only in the air,
but also in water, soil
and food. Today,
; Driscoll’s Newton,
TUNIDRAINNE  Mass. company called

HNU Systems has
250 employees, its products are used around
the world, and its sales last year topped $25
million.

problems and sees

While Driscoll was developing technology
to measure vinyl chloride, Paul Sanders was
inventing a filter to separate oil and water.
The company he founded — Groundwater
Technology Inc. of Norwood, Mass. — now
is one of the top five environmental firms in
the world, with more than 1,700 employees
in 62 offices around the globe. Groundwa-
ter Technology specializes in cleaning up leak-
ing underground storage tanks. It’s an enor-
mously important job. In the United States
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neer, invented a portable instrument to measure vinyl

chloride. In time, he invented a range of other high-tech

alone, 400,000 underground tanks are leak-
ing petroleum or hazardous chemicals,
according to the U.S. Environmental Pro-
tection Agency (EPA). Since gravity works,
the contents of leaky tanks eventually find
their way into groundwater — sometimes,
drinking water.

These may seem like just a few more exam-
ples of scientific minds building the right
productat the right time and blah, blah, blah.
But they symbolize more than that.

For decades, predictions of the destruction
of the planet — and the interim rise in can-
cer cases, lost species and a host of other costs
of doing business— tended to fall on deaf ears.
No more. Environmental protection is now
unabashedly packaged as an economic issue
— and ears are perking up, especially in New
England, where tough environmental laws,
a concentration of colleges and universities
and a tradition of technological innovation
may mean a competitive edge in the race to
clean up both at home and abroad.



!

VIITOHCH,

S
2
=
=
=
=




The “envirotech” industry — some use the term “ecotech”
— is thriving in recession-battered New England. Too amor-
phous for a standard industrial classification code, the industry

environment.

Filthy markets
The future of envirotech is as bright as

encompasses a melange of laboratories, manu-
facturers and consultants who direct their

energies toward cleaning up pollution or
developing products that are friendly to the

In Massachusetts alone, nearly 1,500 envirotech
outfits account for 30,000 jobs, and the industry
is growing by as much as 30 percent a year, accord-
ing to the newly formed Environmental Busi-
ness Council, which Driscoll helped estab-

lish. The council began by focusing on

Massachusetts, but plans to extend its scope
- throughout New England.

the future of the earth is murky. The
United States spent $115 billion to
clean up pollution in 1990 and the tab

U niversity of New Hamp-

shire research could save
millions of dollars for 31
Granite State communities
trying to comply with new
Environmental Protection
Agency drinking water regula-
tions.

Complying with the rules
could require towns to drill
new wells or build expensive
treatment plants. But two
UNH civil engineers have
devised a filtration system,
using a revised version of a
typical swimming pool filter
and earth composed of the
skeletal remains of tiny single-
cell plants called diatoms, to
eliminate the sediment, para-
sites and viruses whose pres-
ence triggered the more strin-
gent EPA regulations. A
system computer regulates
water treatment and evalua-
tion, with occasional inter-
vention by a technician.

After refining their system,
housed in a trailer on campus,
the UNH engineers will test
their work in Contoocook,
one of the towns subject to
the new water regulations.

could grow to $185 bil-
lion by the year 2000,
according to the EPA.

The dirty truth goes
well beyond U.S. borders.
When the Iron Curtain
was lifted, out puffed
soot. Decades of heavy
industrialization, depen-
dence on brown coal and
little pollution control
have ruined the Eastern
European environment.
There are places in
Poland where water is so
polluted, it is treated on
its way #nto factories to
prevent corrosion of the
machinery inside. In
Czechoslovakia, five reg-
ulators are overseeing the
cleanup of more than
11,000 hazardous-waste
sites. Though the former
East Bloc countries don’t
have much money to buy
Western technology —
nor the regulatory struc-
tures to begin cleanup —
agencies such as the
World Bank have ear-
marked international aid
for environmental pro-
jects. Western European
governments also are
pitching in.
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Eastern Europe is by no means the extent of the world mar-
ket for New England’s environmental expertise. A Taiwanese
delegation recently toured Massachusetts waste-disposal facili-
ties to view the latest technology at work. The Japanese are among
the foreign customers that together account for more than 40
percent of HNU’s business. And in the aftermath of the envi-
ronmentally disastrous Persian Gulf War, Kuwait and other
Middle Eastern countries are seeking urgent help from New
England companies such as Metcalf & Eddy, an engineering
and consulting firm with headquarters in Wakefield, Mass. “The
world market is clearly evolving into a major market for Amer-
ican environmental organizations,” says Metcalf & Eddy asso-
ciate Tom Tilas. “There are

areas where the air pollution Members Of N ew

is so thick you can cut it with ) -
o England’s congressional

But cleaning up America’s delegation ]f'a,nked

— and the world’s — mess is

just the beginning. The EPA addreSSng
and some of its international ¢ enVir onm ental

counterparts are gradually

shifting away from “end of the prOblemS” as the reg’i()n’s
pipe” pollution-control strate-

gies and toward pollution pre- No.1 prlOI'lty ina 1990
vention through materials sub- CONNE CTION SUry ey.

stitution, recycling and

redesign of products and production processes. It’s far more
effective than cleaning up. When the aluminum industry reduced
the amount of material that goes into making a soda can, less
bauxite had to be mined from fragile environments and, can for
can, less energy had to be used in shipping and manufacturing.
Julie Belaga, the EPA regional administrator for New England,
is urging the region’s businesses to stop pollution at the source.
“The mindset shouldn’t be, “Well, we’re going to comply with
the law,”” she says. “It should be ‘How do we avoid polluting in
the first place?”

Pollution prevention also will push innovators even further
to develop, say, cars that don’t emit exhaust. And, like cleanup,
it will require vigilance. U.S. environmentalists are considering
adopting a variation of Germany’s “blue angel” labeling scheme,
which identifies products that meet agreed-upon environmen-
tal standards, partly to protect the environment and partly to
protect consumers against the torrent of false environmental
claims being made in the absence of such a system. Example:
Supposedly degradable Hefty trash bags that degrade only in
sunlight — not much help since most of the bags wind up buried
in landfills.

Add to those challenges larger environmental problems like
acid rain, depletion of the ozone layer, global warming, defor-
estation and extinction of species. There’s a lot of work to be
done, a lot of ingenuity needed.

Spawned by regulation

It is no coincidence that the majority of New England envi-
rotech companies — like the majority of environmental laws —
are less than 20 years old. Environmental regulation is the mid-
wife to envirotech.

The environmental sentiment of the 1960s set the stage fora
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flurry of federal environmental laws in the 1970s, including cre-
ation of the EPA. The Clean Air Act (1970) set national standards
for concentrations of air pollutants. The Clean Water Act (1972)
controlled sources of industrial and municipal pollution of sur-
face water. The Safe Drinking Water Act (1974) limited the

amount of contaminants in drinking water. The Resource Con-

servation and Recovery Act (1976) introduced regulation of .

waste management. The Toxic Substances Control Act (1977)

empowered the EPA to ban production of certain harmful chem-
icals.

But for a lot of cleanup specialists, the best law of all came in
1980. That year, Congress passed the Comprehensive Envi-
ronmental Response Compensation and Liability Act, com-
monly known as “Superfund.” Under the law, the EPA responds
to hazardous spills and orders cleanup of abandoned sites on a pri-
ority basis, using revenue from a variety of special taxes and, per-
haps more importantly, money recovered from parties respon-
sible for contamination.

Superfund — and the Resource Conservation and Recovery
Act — differ from the other laws in that instead of prescribing

he six New England states all rank in the top
10 of the Institute for Southern Studies’ 1990
Green Index: A State-by-State Report Card on
the Nation's Environment.

The North Carolina-based nonprofit research
institute ranked states based on 35 indicators, such
as enforcement of environmental laws, environ-
mental spending per capita and number of facto-
ries that emit hazardous waste.

The institute concedes, however, that the high
overall rankings can be deceiving. After calculating
the rankings, the researchers looked at about 70
more indicators ranging from tons of fertilizer used
to oil spills in state waters. Among the findings:

Q Despite Vermont's greenest-in-the-nation
ranking, the state also led all others in per-capita
Superfund and other hazardous-waste sites requir-
ing cleanup.

0 Connecticut posted the lowest occupational
death rate of all states and the third-lowest pesti-

The New England States: Comparatively Green

who breathe air that doesn’t meet federal standards
for carbon monoxide.

Q Maine was deemed to have the best policies for
protecting drinking water, but the most acidic rain.
0 While Massachusetts boasts the second-best
drinking water policies and second-lowest occupa-
tional deaths of any state, the Bay State is near the
bottom in clean air and spending to curb air pollu-

tion.

Q New Hampshire ranks second among states in
management of hazardous waste, but second-to-
last in meeting sewage needs.

0 Rhode Island ranks second in control of ener-
gy consumption and third-lowest in growth of car-
bon emissions over a 20-year period, but scores
poorly on cancer cases, sewage investment and
ozone levels.

New England states also rank high in pro-envi-
ronment congressional votes and state initiatives in
45 environmental areas, according to

cide use, but the highest percentage of residents the institute.

THE 10 GREENEST THE 10 GREENEST THE 10 GREENEST
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“Based on 35 indicators measuring poi- | 1. MARYLAND *Based on laws passed in 45 areas, includ-

sons, public health, worker health, poli- ing recycling, energy efficiency, automo-

ties and policies. *Based on an analysis of League of bile emissions tests, workplace safety, haz-

b Sudics ?;:;emziun Voters ratings for 1985- ard&tux.s-wafm disposal and regulation of
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Card on the Nation's Environment Card on the Nation's Environment
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solutions, they hold industry liable for managing cleanup. “That
liability fear is what’s driving the growth of environmental busi-
ness. It’s also driving technologies that make production pro-
cesses cleaner,” says Ralph Earle, a senior consultant with Arthur
D. Little, the Cambridge, Mass., management consulting firm,
and former assistant secretary of environmental affairs in Mas-
sachusetts. .

More than 32,000 potentially hazardous waste sites have been
identified under the Superfund program; more than 1,000 are
listed on the government’s National Priorities List. The latter
are places like the Sudbury, Mass., site where the army routine-
ly burned components of poison gas until 1981. The priority
sites alone will cost Superfund more than $27 billion, and respon-
sible parties will throw in billions more. Each site will take years
to clean up and encourage new technological solutions such as
“bioremediation” — the use of bacteria to consume wastes.

Following passage of

“As man proceeds toward  syperfund, a let-the-next-

1 generation—clean—up atti-
his announced goal of the ~ 823 S evailed in Wash.

conquest of nature, he has  ingron. But last year,
Congress reasserted itselfin

Wl"itten a depreSSing the environmental arena
I'eCOI‘d Of deStmction, with passage of stringent

amendments to the Clean

directed not only against  Air Act. The amendments
I equire that manufactur €rs

the earth he inha«bits bUt reduce toxic emissions;
against th e hfe that refineries curb cancer-caus-

ing fumes; carmakers

shares it with him.” reduce tailpipe emissions;

utilities reduce emissions of

— Rachel Carson, acid-rain-causing sulfur

Silent Spring, 1962 ~ dioxide; and cities reduce

urban smog. Says Belaga,

“Consultant firms are mushrooming, helping industry comply
with the laws.”

Meanwhile, on environmental issues such as air quality and
land use, the New England states have set standards that, in
many cases, exceed those of the federal government. In Mas-
sachusetts this year, lawmakers have considered a sliding-scale
auto sales tax based on fuel efficiency and a ban on new cars
equipped with air conditioners that use ozone-depleting chlo-
rofluorocarbons. Already, Connecticut, Maine and Massachusetts
have some of the toughest recycling laws in the country, and all
six New England states are expected to adopt stringent Califor-
nia standards on auto tailpipe emissions by 1995. Because New
England’s economy is built on small businesses — and most fed-
eral regulations are aimed at big polluters — the states have also
stepped in to regulate smaller hazardous-waste producers.

Besides untold savings in the health of humans and other
species, the tough state regulations have bolstered New Eng-
land’s envirotech industry. “It turns out that those jurisdictions
that regulate most severely are enjoying economic benefits of
extreme magnitude,” says Richard Barringer, director of the
Edmund S. Muskie Institute of Public Affairs at the University
of Southern Maine and Maine’s former conservation commis-
sioner. “The envirotech industry in New England has a dramatic

competitive advantage MAJOR INTEREST
by virtue of the fact that
this region leads in cer- .

. . M ore Brown University

tain environmental reg- .
. seniors graduated last
ulations and develop- ; i ;
) May with majors in environ-

ment of technologies to : :

d s mental studies than in chem-
respond to them. ; ;

istry, geology and physics com-

bined. In 1990, Brown
graduated 18 environmental
studies majors; next May, that
number is expected to nearly
double.

Employment prospects are
good. “We have had no trouble
finding prospective employers
for our graduates,” says Harold
Ward, director of Brown’s
Center for Environmental
Studies. “In fact we could have
placed them several times
over.”

\ A recent $2 million grant
from the Ittleson Foundation
will fund various training and
research programs at the center
and expand its role as a nation-
al clearinghouse for environ-
mental studies programs.

Pollution everywhere

The EPA estimates
that 60,000 of the 10
million chemical com-
pounds known to man
are used in U.S. com-
merce, most of them
introduced before laws
were enacted to regulate
them. Renewable sources
account for only about
one tenth of U.S. ener-
gy. Only about a fifth of
the nation’s 6,000
municipal landfills have
systems to prevent con-
tamination of water sup-
plies. And the list of
Superfund priority sites
is expected to grow by
about 100 hot spots a
year.

New England cleanup
firms have plenty of
work on their own
turf. In a region
where tourism,
recreation and
quality of life are
major cultural —
and economic —

assets, mountain vis-
tas have been
blurred by a sul-
fate haze, courtesy
of prevailing winds that carry acid-rain-causing substances from
the Midwest. Fewer than half of Massachusetts rivers and streams
meet minimum water quality standards for swimming and fish-
ing. Nine Maine counties regularly exceed safe ozone levels in
the summer.

In most New England cities, storm sewers empty into wastew-
ater sewers. After heavy rain, outflows exceed the capacity of
treatment plants and go untreated into the nearest body of water.
A concentration of substances from cadmium to zinc make his-
toric Salem Harbor a veritable chemistry lab — and one of the
dirtiest harbors in America. The muck isn’t confined to the
immediate coastline. More than once, Gloucester, Mass. fish-
erman have pulled up barrels of toxic waste with their catch;
some crew members have required hospitalization upon return-
ing to shore.
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Many of the region’s metal-finishing industries use chlo-
rofluorocarbons. Even high-tech is not the “clean” industry some

companies to bring new environmental technologies to market,
according to Mead Wyman, a venture capitalist with Hambrecht

have suggested. Among other things,
solvents used by high-tech companies
could contaminate the groundwater that
New Englanders rely on heavily for
drinking water. The list of problems
goes on.

But whether the trouble spot is Jay,
Maine, or Kuwait City, New England
environmental companies will face
growing competition from foreign com-
panies. German firms were responsible
for the majority of the air-pollution con-
trol equipment in the United States dur-
ing the 1980s. A Canadian company,
meanwhile, is building Europe’s first
aluminum-can recycling plant. Again,
regulatory traditions may determine
competitiveness. “The United States
leads the world in a relatively narrow set
of environmental regulations,” says Bar-
ringer. “In those areas where it does not
lead, it is rapidly losing competitive
advantage to other nations.”

Indeed, while the United States has
forged tough environmental regulations,
it has been tight with money to imple-
ment them. Limited government spend-
ing on the environment is one reason it

has taken longer than expected for U.S.

DEGRADING IN LOWELL

granola set.”

“Our disposable society is

just beginning to understand
that the way we get rid of

our refuse can affect our quality
of life today and tomorrow. ...
The environment is no longer
just an issue for environmental
activists and the wine, brie and

— Massachusetts Attorney

General L. Scott Harshbarger,

n a 1989 speech before a national group
of district attorneys. Harshbarger was
the Middlesex County DA

& Quist. “We're all on board philo-
sophically, but we haven’t put our
pocketbooks where our mouth is,” he
says.

Higher-ed link

Regulations aside, New England’s
single most important advantage in
environmental technology may be its
unparalleled concentration of colleges
and universities. It’s an area where the
old charges about academia’s slow
response to changing economic needs
does not seem to hold up. The
Williams College Center for Environ-
mental Studies is two years older than
the EPA. Today, several institutions
such as Brown and Tufts universities
operate nationally known environ-
mental centers for research, training
and public policy. About 75 New Eng-
land colleges and universities offer
degrees or certificates in environmen-
tal fields. (See Environmental Degree
Programs and Concentrations at New
England Colleges and Universities, p.
33.)

For more than a decade, universities
have played a key role in enabling New
England state agencies to execute ambi-
tious environmental policies. Through
a collection of university-state part-

at the time.

e

S cientists at the University of Lowell’s Polymer
Degradation Research Consortium are using blends
of natural polymers to develop degradable plastics that
could cut the nation’s growing mountains of trash down
to size. Each year, America generates 160 million tons of
municipal solid waste, 80 percent of which ends up in

landfills.

Members of ULowell’s one-year old research consor-
tium include ICI Americas, Polysar, Monsanto, the U.S.
Army research facility in Natick, Mass., and the Mas-
sachusetts Centers of Excellence. Members contribute
$20,000 in annual dues plus services and materials. In
exchange, they get rights to patented technology devel-
oped by the consortium, use of university facilities to test
their own materials and a role in directing research
priorities.

Meanwhile, ULowell’s Toxic Use Reduction Institute
is working with industry to reduce use of toxic chemicals
in the workplace. The institute was established last fall in
response to the Toxic Use Reduction Act, a 1989 Mas-
sachusetts law that seeks to halve the amount of chemicals
state businesses use by 1994.
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nerships, state environmental agencies
get technical help at relatively low cost; students get an in-the-
trenches view of real environmental problems.

Higher education’s major challenge now is to provide a steady
supply of graduates with the skills to reverse environmental degra-
dation and prevent further damage. While envirotech leaders
say a downturn in the New England economy has made it rela-
tively easy to find qualified workers today, they worry about the
future supply of technical experts such as chemical engineers,
geologists, hydrogeologists, civil engineers and mechanical engi-
neers. And they should. The number of graduate students major-
ing in environmental sciences at U.S. doctorate-granting insti-
tutions has dropped steadily since 1984. The number of full-time
science and engineering students at New England colleges and
universities is also declining.

“The rise in environmentalism correlates with trying to con-
serve, trying to recycle, watching whales and so on,” says Gregory
Horn, a professor in Wesleyan University’s Department of Earth
Sciences. “I don’t think there’s any correlation between real envi-
ronmental science and environmentalism.”

To complicate matters, virtually every new environmental law
creates a demand for new skills. Engineers trained to work toward
compliance with the Clean Water Act, for example, do not have
skills that are transferable to assessing global climate change.



And while the EPA is a major source of research funds at some
New England institutions, critics say the agency’s research has
been focused too narrowly on immediate regulatory needs.

“R&D has been an abysmal performer at EPA,” laments Alan
Borner, founder of the Durham, N.H.-based Environmental
Hazards Management Institute, a nonprofit educational group.
“For 20 years now, we've taken an approach to environmental
problems that throws resources at the current problem in the
New York Times. When that problem ‘disappears,” they’re thrown
at something else. There is no multimedia focus.”

The EPA recently has begun taking a more systematic look at
which problems it should target with its scarce resources. An
agency report found some of the most serious risks to human
health, welfare and ecology are posed by problems that the EPA
and Congress have not targeted for aggressive action. If the
report’s message is heeded, the United States may need more
expertise in the high-human-risk areas of air pollution, worker
exposure to chemicals, indoor air pollutants and contaminated
drinking water, and less in relatively lower-risk areas such as haz-
ardous-waste cleanup.

Interdisciplinary approach

Adding to the challenge for higher education is the growing
realization that science alone will not solve environmental prob-
lems; what’s needed, scholars and envirotech officials say, is an
interdisciplinary approach.

“Institutions of higher education have looked at the environ-
ment as perhaps an engineering problem or a toxicological prob-
lem or a chemistry problem,” warns Borner. “If students have
the scientific skills, they may be oblivious to the implications of
business management, cost-effectiveness and human relations.”
One way to change that, Borner says, is to expand internships with
state environmental agencies and cleanup operations.

Environmental studies programs launched by several New
England colleges and universities are meant to broaden that nar-
row outlook. In a similar spirit, College of the Atlantic in Maine
offers one degree program: a bachelor’s in “human ecology.”
The goal is to give students an understanding of ecological sci-
ences and a grasp of sorely needed human relations skills.

As the EPA changes its priorities, the blend between hard and
soft sciences could become even more crucial. “The only way to
avoid sticking technologies on the end of the pipe is to redesign
the whole manufacturing process,” says Barringer. “Science and
engineering and technology are not the whole answer to these
problems. There are whole sets of policymaking and manage-
ment considerations that have to be addressed at the same time.”

Envirotech companies aren’t the only ones looking for that
blend. If it is the job of this generation to reinstate man’s rela-
tionship with the environment — and many believe it is — well-
trained public policymakers will be in high demand. For while
policymakers can claim some major successes — the EPA ban

on leaded gasoline is largely responsible for a 96-percent drop;

in lead emissions since 1970 — environmental pohcy is! rxch
with complexity, irony and occasional bumbhng :
For example, while the federal government pass—
es more and more laws to protect the envu'onmem il
it has cut funding to comply thh the mansdates
“You’ve got these very stringent federal mm—

dates on how clean drinking water ought to be or how clean
sewage ought to be, but no federal money. And now there’s very
little state money, so that begins to fall on ratepayers, particu-
larly in older cities with decaying infrastructure,” says David
Luberoff, a research analyst at the Taubman Center for State
and Local Government at
Harvard University’s John
F. Kennedy School of Gov-
ernment.

In addition, some feder-
al regulations have stymied

he University of Con-

necticut is conducting the
most comprehensive investi-
gation into ash recycling of
any university in the United
States. The burning question

technological innovation by
designating the “best avail-

able technology” to fight
pollution — and stubborn-
ly defending it. If the best
available technology detects
10 parts per million for a
certain pollutant, there’s no

for scientists at UConn’s
Environmental Research Insti-
tute: What can be done with
ash residue from municipal
waste-to-energy incinerators?

One possibility: Use the cin-

p locha.Lcend’ "ens such as wctlands i

incentive to develop tech-
nology that detects five parts
per million.

Luberoff says some poli-
cy innovation is reflected in the recent amendments to the Clean
Air Act in the form of “tradable permits,” an idea championed
by economists from Harvard and Colby College. Under that
system, the EPA sets a total amount of allowable emissions for
a particular pollutant and allows companies to buy or sell dis-
charge permits, based on how cost-effective it is for a given plant
to reduce emissions. (It is a telling, if disturbing, symbol of envi-
ronmental economic potential that a small industry of brokers
is thriving by buying companies the right to pollute.)

Not surprisingly, the public agencies, with their relatively low
pay scales, have a special problem keeping talented policymak-
ers. Look at the resume of a major corporation’s environmental
officer and “EPA” is bound to show up. Says Belaga, “We train
some very talented people in this agency, and they’re really mar-
ketable out in the private sector.”

ders in road asphalt and con-
crete.

Not in my backyard
On the policy front, one key task for New England colleges and
universities will be preparing environmental leaders — for both

the public and private sectors — who have a strong understandihg' e

of “NIMBYism.” Where New England’s economy boomed i in the,..
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“Inmy view, we have perhaps
10 years to turn around
some of the most vital
[environmental] problems
~ thatare facing us
or we will be crossing big,
important thresholds —
irreversible thresholds —
that will leave
‘the world permanently
impoverished.”

- Dems Hayes executive director of the

~ - first Earth Day,
 inaMarch 1990 address

~ atthe Cambridge Forum

growth — plans for new waste facilities and sewage-treatment
plants, for example — tended to meet with a refrain of not in
my backyard.

NIMBYism carries a cost. Because of Massachusetts’ inabili-
ty to site a landfill for debris from the court-ordered $6.1 bil-
lion cleanup of Boston Harbor, a federal judge ordered a mora-
torium on sewer hookups for most developments throughout

- T |

hat’s a Venetian to do?

The Queen of the Adri-
atic’s canals are murky; its
priceless works of art and
ancient buildings are threat-
ened by acid fog. The answer,
it seems, will come from
Worcester Polytechnic Insti-
tute. For two years, WPI stu-
dents have been traveling to
the Italian city to help local
officials cope with pollution
from the industrialized island
of Murano, sewage in the
canals and the threat to
ancient buildings posed by the

pounding of moterboat
wakes. Their work takes on

added importance as ltaly tries

to come in line with environ-
mental standards set by the
European Economic Commu-

nity.

Greater Boston. The ban
effectively halted con-
struction — and some bad-
ly needed real-estate trans-
actions — from the harbor
out to Interstate 495. Sim-

_ ilarly, none of the New

England states has made
much headway in comply-
ing with a 1980 federal law
requiring states to provide
facilities for disposing of
low-level radioactive waste.
The stalemates are the
result of a combination of
population density and cit-
izen sophistication.
“Neighborhoods under-
stand how to fight these
things,” says Tilas of Met-
calf & Eddy. “And where
can you locate anything in
New England where some-
body’s not going to be
impacted by it?”

Besides providing grad-

uates who understand acid
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‘tongues as well as acid rain, higher education is offering a tech-

nical solution to NIMBYism. In an effort to find a suitable site
for a new landfill in Rhode Island, Peter August and his staff at
the Environmental Data Center at the University of Rhode Island
are using “geographic information systems” that manipulate
reams of data to produce maps showing the precise location of
resources and pollution. As the number of possible landfill sites
is narrowed down, August concedes, there will be a call to arms.
Eut the maps pr’oduced

y the center’s geo- ; .

graphic information sys-

tem could offer an objec- % I‘\I«cw En@lé‘:‘ La;?d;c;m‘?t
tive defense of the sites P OB 0 =
chosen — few wetlands, dae.nts has dc;:‘velop?d a regional ’soﬁ
no rare species, no SLisnee (.:emﬁcate progan, geared
to working adults with bachelor’s

groundwater, no impor-
tant historical sites,
appropriate geology.
Says August, “The maps
and supporting data can
diffuse the claim that a
site has been chosen for
reasons of politics.”

degrees in scientific fields not relat-
ed to soil science.

Expertise in soil science is impor-
tant in land-use and land-manage-
ment decisions such as wetland
identification and assessment of
sites for sewage disposal. Under the
cooperative program administered
by the University of Massachusetts
at Ambherst, students take courses at
any of the six land grants in sub-
jects ranging from soil chemistry
and microbiology to land-use man-
agement and conservation, and
receive a certificate after complet-
ing 15 semester hours.

The task for educators
The interweaving of
environmental, social
and economic goals cre-
ates a daunting array of
challenges for educators
beyond producing X-
number of scientists,
lawyers and public man-

agers. For example: Why do national studies show that minori-
ties are disproportionately likely to live near hazardous-waste
sites, but underrepresented in environmental groups? Where
does the public turn to find out which environmental issues
should consume their political capital?

Maybe most important, how do we articulate the value of a
clean environment? Businesses complained vehemently about
the $25 billion price of compliance with recent amendments to
the Clean Air Act. And while economists might determine the
payoff by balancing the cost of compliance against income gen-
erated by the envirotech industry in creating and installing pol-
lution-control technology, it’s not that simple. Dirty air and
dirty water have a cost, too. “The traditional argument that you
are adding to production costs by requiring pollution-control
technology is founded upon an accounting scheme that is quite
narrow in conception,” says Barringer. “It’s a question of assign-
ing values to resources, and society has already determined that
it wants to value clean air and clean water.” In any case, adds
Barringer, “We know there are 30,000 [envirotech jobs] in Mas-
sachusetts and it would be very hard to demonstrate that there
have been 30,000 jobs lost as a direct result of environmental
regulation.” 0

John O. Harney is editor of CONNECTION.



Heipe WanNTeED : FIXING ENVIRONMENTAL INFRASTRUCTURE

ew England’s state and local governments need help.
Amid a recession that is already straining budgets, they
must also comply with new federal environmental reg-
ulations that impose stringent standards without pro-
viding money to build, maintain or operate new facilities.

Local colleges and universities will play an important role in
addressing these problems. Besides being the locus for innova-
tive thinking on how to address these problems in cost-effective
ways, colleges and universities must educate citizens who are
able to think carefully about environmen-
tal issues. Higher education, moreover, must
find new ways to train the policymakers and
builders who will design, construct and man-
age new environmental programs and facil-
ities.

The challenges these new leaders must
address are formidable. In the early 1970,
the United States passed a host of new laws
designed to clean up our air, water and land.
While those measures have certainly helped

advancement potential.

to improve our environment, most fell far EXPERIENCED
+ GC Supervisor - 2-5
short of their goals. Some — such as trans- years xpenence wih PA
ion- - protocols and demonstrat
portation control measures necessary to com: ey
ply with the Clean Air Act, would have forced GC/MS O=arations -

17,

people to make changes in their driving habits
that they were ultimately unwilling to make. Others fell

by the wayside as the country grappled with the oil price shocks
and “stagflation” of the mid-1970s; the few new environmental
laws of the time, such as the 1977 amendments to the Clean Air
Act— stepped back from draconian measures envisioned in ear-
lier bills.

Still other environmental initiatives, such as efforts to deal
with acid rain and solid-waste disposal, were swept aside by the
anti-government tide that brought Ronald Reagan to Wash-
ington. Massive budget deficits in the Reagan years also led to
large cuts in existing programs such as federal grants for waste-
water treatment.

In the mid-1980s, however, the environmental movement re-
emerged as a powerful political force. As a result, in the late
1980s, Congress passed sweeping new legislation tightening
standards for water treatment, wastewater treatment, disposal
of solid waste and restoration of clean air.

The cost of implementing these new laws and finally com-
plying with older ones could be enormous. By the end of the
decade, according to a 1990 study by the U.S. Environmental
Protection Agency (EPA), all levels of government combined
will have to spend an additional $15.6 billion a year (not taking
inflation into account) merely to maintain current levels of envi-
ronmental quality in water, wastewater and solid waste. Unless
the newer laws are repealed or ignored, the costs of compliance

OPPORTUN
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will rise an additional $5.3 billion, the study adds. * ‘
The bill for these improvements will fall heav- N

PROFEsS\ONALHm

ily on some New England states. At current rates of sever 9| o
spending, between 1993 and 2000, Massachusetts A GROUN
will face a $3 billion-plus gap between its water and E ';'glz;%orr\‘dﬁ
wastewater spending needs and its available resources, %‘\:Br(‘ 10
according to a recent study by Apogee Research, a consult- | 35’ *
ing firm. =it MO
The Bay State is not alone: Connecticut’s shortfall will be $2.2  15¢
billion; Maine’s $1.1 billion; New Hampshire’s $863 mil- ;;fE

lion; and Rhode Island’s $397 million. Vermont is in bet-  er
ter shape with a projected shortfall of $70 million, but the ~ *
state will have to spread the cost over a much smaller pop-
ulation than will its larger neighbors.

Since most environmental programs are funded
directly by local users, residents will see these costs in
their property taxes and utility bills. On average,

household payments for environmental services are

expected to increase 50 percent by the year 2000,
according to the EPA study. The increases will

as createc

E':miv'l be even greater in small towns that do not have
hemis

glentry-‘evei o enough people to spread out the large, fixed
MS and PhD - A ital-1 i

M and s, COStS of capital-intensive facilities such as sewage
GCand GCMSAnz  treatment plants.

Environmental Med:a .
Reports of such rate hikes are already common.

The Massachusetts Water Resources Authority, the

agency undertaking the court-ordered cleanup of Boston
Harbor, has estimated that water and sewer bills in the Boston
area could rise by as much as 500 percent before that project is
completed. Other older cities, such as Warwick, R.I, also face

huge rate increases to replace or . .
substantially alter their com- ngher education must
bined sewer overflow systems
that dump a mixture of raw find n.eW ways )

to train the policymakers
and builders

sewage and rainwater into the
who will design,

ocean during storms.
Communities throughout
New England are coping with
construct and manage
new environmental
programs and facilities.

solid-waste disposal costs that
have risen by a few hundred
percent, as unsafe landfills have
closed and new facilities have
been stalled amid concerns
about their environmental
impact.

To be sure, cost estimates are very tricky business, and some
of these figures could represent pricetags for massively overbuilt
projects. The fundamental reality remains: If New England and
the United States are going to get the kind of environmental
quality people have demanded, it is going to cost some serious
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money. In this era of budget deficits and taxpayer revolts, find-
ing ways to raise and spend money efficiently while still pro-
tecting the environment is going to be one of the major chal-
lenges facing state and local policymakers.

New generation of leaders

New England’s educational institutions have the opportuni-
ty to contribute to this effort. Research institutions may find
more efficient ways to treat water, sewage and solid waste.

Economists, political scientists and students of public policy can =
help policymakers design programs that will mm
mize the demand for expensive new facilities. FESSIONAL

RO

For example, a number of economists from
New England educational institutions, notably
Rob Stavins of Harvard University’s Kennedy

ftice,
cton o ngas
Qum‘ gd'\ale ope™ o
!

to think critically about the tradeoffs in such policies, debates
over environmental issues will continue to whipsaw wildly
between the opposite rhetorical poles of environmental protec-
tion and economic growth.

Finally, and perhaps most importantly, New England’s edu-
cational institutions have to train the next generation of policy-
makers and builders. In some technical areas, this mission will
be critical: Schools must be prepared to train a new generation
of engineers to replace a large group of engineers
trained after World War II that will retire in the

next decade. Ironically, this demand for engineers
is coming at a time when enrollment in engi-
neering schools is declining dramatically. Some-
how these institutions must find a way to infuse
the new generation of engineers with a sense of

ice NasS

. for i . }

School of Government and Tom Tietenberg of mission. The schools must also give engineer-
Colby College, have touted the idea of tradeable \‘ ﬁ‘s | Technol© ing students the skills in political science and
ermits as a way to make environmental programs wonmente foanta™t  eo6nomics they will need to understand and

P . H aro-ENY n soWing oblems . s
more cost-effective. a"spec'\a\\s“et sl ‘,’ nave influence debate over environmental policy.
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Under such a system, the government sets a total g(g\\ll“d “We P Similarly, programs in public policy, eco-
amount of allowable emissions for a particular pol- ot nomics, political science and planning need to give stu-

lutant in a specific region and establishes a finite set

of discharge permits, which together equal the total allowable
amount for that pollutant. Companies can buy or sell the permits.
Facilities that find it cost-effective to reduce pollution will sell
excess permits to those that cannot reduce emissions inexpen-
sively. The industry as a whole achieves the governmentally man-
dated cleanup goals at the lowest possible cost, while society
receives the same amount of “clean” that it sought.

This is not wishful thinking: Tradeable permit systems have
been used in limited forms for almost a decade and were a key ele-
ment of the 1990 amendments to the Clean Air Act, particu-
larly sections that aim to reduce acid-rain emissions.

Such new policies, however, are easily misunderstood. It is
critically important, therefore, that liberal arts institutions give
students the basic tools they need to understand the often emo-
tional debates over environmental policy. Unless we can learn

dents interested in environmental policy the technical skills they
need to understand relevant scientific issues.

Correctly done, this marriage could produce substantial pay-
offs. One such model is New York state’s Rural Self-Help Pro-
gram. Initially conceived by innovative political appointees, the
program has taken technical experts from the state’s environ-
mental bureaucracy and given them training and support to help
small communities design cost-effective water and wastewater
treatment systems. It has tried to change the role of state bureau-
crats from office-bound workers who merely review engineer-
ing plans to community organizers. The program, for example,
has rediscovered low-technology methods, such as slow-sand fil-
ters, for treating sewage and drinking water.

Many of these systems are relatively simple to build, which
means small towns can construct large segments of the systems
with local volunteers or surplus men and women from public

New England’s Share of R & D Expenditures
at All U.S. Colleges and Universities by Field

With just

over b percent

of U.S. population,
New England
receives more than
its share of
academic

R&D funds —
especially in

the environmental
sclences.

Environmental Sciences

Psychology

Physical Sciences

Social Sciences

Math and Computer Sciences

Engineering

Life Sciences

ALL FIELDS

works departments instead of hiring private engi-
neering firms and contractors to build high-tech sys-
tems previously required by the state. As a result of the
program, dozens of small towns have cut the cost of
badly needed facilities by about half.

If New England is to achieve the level of environ-
mental quality that its residents and businesses
demand without wasting badly needed resources, we
must find ways to train a new generation of envi-
ronmental leaders who can replicate such experi-
ments on a larger scale. These leaders must have sub-
stantive knowledge of environmental technology and
sophisticated understanding of how local commu-
nities function, how environmental infrastructure is
financed and how large bureaucracies operate. 0

Source: National Science Foundation, Academic Science/Engineering: R&D Funds, FY 1988.

David Luberoffis a research analyst specializing in infras-
tructure policy at the A. Alfred Taubman Center for State
and Local Government at Harvard University’s Kennedy
School of Government.
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nvirotech” is a recently coined buzzword for the
growing environmental/energy industry. The field
| itself, however, is older than many people think.
. Harry Truman was president when the Los Ange-
les Ai ution Control District was formed to deal with the
severe photochemical smog plaguing the Los Angeles basin.
(Though smog is still a problem, one might ask whether Los
Angeles would even be livable today if it had not enforced strict
standards many years ago.)

Nearly a half-century later, an increasing number of New Eng-
land companies are identifying themselves with envirotech. Last
summer, the Massachusetts Office of International Trade pub-
lished a directory of about 200 envirotech companies in Mas-
sachusetts. The Environmental Business Council, formed last
fall, now has identified nearly 1,500 Bay State envirotech com-

To understand panies, many of them small

firms with fewer than 50
employees.

It appears that more than
30,000 people are employed in
envirotech in Massachusetts
alone. Assuming the Bay State
is home to two-thirds of New
England’s environmental com-
panies, the six-state region may
host nearly 2,500 such compa-
nies, accounting for more than

40,000 New England jobs.

worldwide demand

for envirotech products
and services, stand on
astreet corner in
Budapest and try to
keep from coughing
when the light changes.

One striking aspect of this
industry is that it is still growing by 25 percent to 30 percent
annually despite soft economic times. A chief reason: Environ-
mental products and services are in high demand on the export
market.

To understand this demand, one need only stand on a street
corner in Budapest and try to keep from coughing when the
light changes. Most of that city’s automobiles were built in what
was the East Bloc, often running on dirty two-cycle engines with
no pollution controls.

Regulation-driven

The environmental field is regulation-driven. Because the
United States leads in environmental regulations, U.S. envi-
ronmental companies have an edge in world markets.

The United States began regulating the environment in earnest
in the early 1970s. A study completed in 1970 for the newly
formed U.S. Environmental Protection Agency (EPA) concluded
that 41 percent of Americans were drinking “inferior” water.
This study provided a catalyst for the 1972 Clean Water Act,
which set water-quality standards for all bodies of surface water,
required sewage treatment and limited industrial effluents.

ENVIROTECH IN NEW ENGLAND

JOHN DR IS CoLL

In 1976, stories started appearing in the media about statisti-
cally significant health problems such as miscarriages and can-
cer in the Love Canal area near Buffalo, N.Y. It was found that
chemical companies had dumped barrels of hazardous waste
there during the 1940s. The land was filled in and subsequent-
ly used for housing. Twenty years later, the barrels corroded and
the waste permeated soil, groundwater and homes. As a result
of the publicity surrounding the Love Canal disaster and simi-
larly polluted sites discovered throughout the country, Congress
passed the Comprehensive Environmental Response Compen-
sation and Liability Act, now known as Superfund, which gov-
erns cleanup of haz-
ardous-waste sites.

Most federal regula-
tion and enforcementin A
the 1970s and 1980s &%
focused on “clean water”
and tighter automobile
emission standards. After
many  unsuccessful
attempts, Congress last
year passed amendments
to the Clean Air Act, §
indicating a new empha-
sis on clean air.

The states also have
passed environmental
laws and regulations with
varying intensity. Mas- §
sachusetts and Con-
necticut, for example, are
among the handful of
states that have passed
their own hazardous-
waste laws for com-
mercial real estate.

Not surprisingly,
two of the states with
the strictest local envi-
ronmental standards
— California and Mas-
sachusetts — are hotbeds of emerging environmental compa-
nies. Witness Taiwan’s decision to send representatives to Mas-
sachusetts as part of its “Buy American” program, which this
year specifically targets environmental products and services.

Heavy regulation, however, is not the only reason New Eng-
land is poised to lead the country in envirotech. Envirotech
firms will find in New England an already-solid export base; the
region accounts for about 6 percent of U.S. exports of all prod-
ucts. Plus, the region’s concentration of colleges and universi-
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Can envirotech pull New England

out of recession? Cleanup workers use an
HNU hydrocarbon monitor to survey a

hazardous-waste site.

Photo courtesy of Ecology and Environment Inc.



ties is a key element in the growth of any emerging industry.
Note that New England is home to many high-tech and biotech-

nology start-ups and success stories.

Environmental education and jobs

New England’s colleges and universities will play a critical role
in providing manpower for envirotech.

In January and February 1991, about 70 environmental/ener-
gy jobs were advertised in the Boston area each week. Assuming
that only about 50 percent of jobs are filled through advertising
and that only 70 percent of Massachusetts jobs are advertised in
Boston, it appears that about 200 environmental/energy jobs
are open each week in Massachusetts alone. Even if 25 percent
of those are replacement jobs, that leaves 150 new jobs a week or

7,800 a year. That indicates a job growth rate of 26 percent —
about the growth rate of the industry. In the six-state region,
envirotech job growth could reach 12,000 per year.

But as the nature of environmental work has changed, so has
the way colleges and universities train people for environmental
jobs. Before the EPA’s creation in 1970, the National Air Pol-
lution Control Administration (NAPCA) was the chief govern-
ment agency dealing with pollution. NAPCA was part of the
Public Health Service, and the traditional place for an “air pol-
lution” education was in a school of public health, where indus-
trial hygienists and aerosol physicists were trained.

While four New England institutions — Boston University,
Harvard University, the University of Massachusetts at Amherst
and Yale — have schools of public health, environmental study

ENVIRONMENTAL/ENERGY PRODUCTS

Environmental products
0 monitoring instrumentation (air, water, soil)

Qon-site cleanup (incinerators, scrubbers)
Q pumps for water treatment plants

Environmental services
0 laboratory testing
Qsite remediation (water, soil)/(organics-inorganics)
Qasbestos abatement
0 hazardous-waste collection and disposal

ANEDAESE R GBS

Qwater cleanup equipment (ultrafiltration, reverse osmosis)
asolvent/oil/coolant recovery systems from air, water, soil

opportunities today are far
more widespread. About 75
New England colleges and
universities now offer degrees
in environmental fields.

Disciplines that are relevant
to the environmental/energy
field include: chemistry,
chemical engineering, biolo-
gy, geology, physics, civil
engineering, HVAC engi-
neering, sanitary engineering,
planning, industrial hygiene,
health physics, law and even
auditing,

0 planning

Qsite surveys

O air/water pollution control system design
alegal

Qfinancial

a solid-waste management and disposal

a recycling processes

Qenvironmental training

Qengineering services

Energy products
a power plant controls
Dinstrumentation (pressure, temperature, etc.)
0 photovoltaic cells
Q cogeneration
Qresource recovery plants

a HVAC control systems

Energy services
0 energy reduction in buildings/plants
0improvement in process efficiency
a plant construction
Q conservation
Qenergy management systems
Qengineering services '
Qtraining

Source: HNU Systems

The current job distribu-
tion in the envirotech indus-
try is one-third manufactur-
ing and two-thirds
service-related. (See table.)

In the manufacturing sec-
tor, envirotech job classifica-
tions are very similar to those
of high-tech firms: skilled and
semi-skilled assemblers, elec-
tronic engineers, etc. In the
service sector, envirotech
companies need people skilled
in areas such as remediation
of sites, disposal of hazardous
waste or sludge, construction
and operation of water treat-
ment plants, HVAC, energy
management and design and
operation of pollution-con-
trol facilities.

Recession-buster?

One frequently asked ques-
tion is whether the envirotech
industry can serve as the
engine that pulls New Eng-

land out of recession.

The answer: Not alone.
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The growth of envirotech will help stem the recessionary tide
and provide jobs for many of the region’s highly qualified college
graduates. But the projected addition of 4,000 envirotech man-
ufacturing jobs and 8,000 envi-
rotech service jobs in New Eng-
land is quite small compared with
the total number of jobs lost in
1990 in the region’s manufac-
turing and service sectors. To pull
out of recession and get back on
track, we need help from the real-
estate market, construction, banking, high tech, software, biotech
and many other traditional businesses in the region. No one
business sector can do it all.

Envirotech’s economic role, however, can be bolstered through
regional efforts. Given the present state of diminishing resources
— both natural and economic — representatives of the envi-
rotech industry are urging regional development of a large export
market to drive this technology. Regional cooperation can boost
envirotech’s growth rate, help our balance of payments and, if we

Envirotech’s
economic role can be
bolstered through
regional efforts.

focus on energy conservation, lessen our dependence on foreign
oil.

There are many things we can do better as a region than as
individual states, including developing export markets; forging
closer cooperation among universities and envirotech compa-
nies; coordinating environmental regulations (after all, one state’s
emissions quickly become another state’s problem); and devel-
oping regional hazardous-waste disposal sites or incinerators.

We have precedent for this kind of regional action in, for
example, the New England River Basins Commission and the
New England Board of Higher Education.

In Massachusetts, the Environmental Business Council is
working with state environmental affairs officials to develop a
list of environmental resources in business and academia. A sim-
ilar effort undertaken on a regionwide basis could mark the
beginning of regional cooperation in this vital industry. 0

John Driscoll is founder and president of HNU Systems, a Newton,
Mass., manufacturer of instruments for monitoring hydrocarbons, pes-
ticides and heavy metals in air, water, soil and food.

REMEMBERING THE FIRST EARTH DAY

A U.S. senator sees progress and warns of challenges

‘wenty-one years ago, while serving as secretary of the
‘navy, I was asked to deliver an address at the University
of Rhode Island commemorating the first Earth Day. I
recently reviewed a newspaper report of the event and
was struck by how the things I said about protecting and pre-
serving our environment have added urgency in the 1990s. Some
excerpts from that speech as reported in the Providence Journal
are worth repeating;

“If we are really serious about cleaning up our streams and air,
we must be prepared to forego some of the independence that we
pride ourselves upon. For instance, abolishing air pollution is incom-
patible with a homeowner’s right to burn his leaves on a quiet fall
afternoon.”

“Discovering alternatives [to pollution] and putting them into
effect is going to cost money, and anyone who thinks we can clean up
the environment without substantial expenditures by government,
by industry and directly by the individual, is woefully mistaken.
The question we must ask ourselves is do we really care?”

The Journalarticle went on to say, “Mr. Chafee made it clear
that he is optimistic [about] the chances of achieving what he

called the delicate balance between man’s materialism and his -

desire for a decent environment.”

Two decades later, I am still optimistic. We have made sub-
stantial progress since the first Earth Day, when 20 million Amer-
icans rallied under the banner of environmentalism. We have
phased out leaded gasoline and seen the blood lead levels in chil-

dren drop dramatically. We have revived many of our unsight-
ly and polluted rivers to the point where they are now fishable and
swimmable. Most hazardous waste — once dumped into open
pits where it threatened groundwater — is now strictly regulat-
ed and disposed of in an environmentally sound manner.

Last year’s landmark amendments to the Clean Air Act should
significantly improve the quality of the air we breathe. Legisla-

tion requiring double-hulled

ships will greatly diminish the Support for

threat of oil pollution. enyironmental initiatives
But the challenges remain .

formidable. The greenhouse haS gTOWH to the pOlnt

effect, overpopulation,

unhealthy levels of air pollu- where 80 percent

tion, extinction of countless Of Americans say

species and a severe shortage

of capacity for solid waste are they would SuppOI't more
all problems that command :
strenuous environmental

our attention.
Fortunately, support for - gffgrtg regardless of cost.
environmental initiatives has
grown steadily over the past two decades to the point where,
according to recent polls, 80 percent of Americans say they would
support more strenuous environmental efforts regardless of cost.
Whereas the first Earth Day was promoted by large numbers of
college students and academicians and a small number of politi-
cians, today’s movement has broad, deeply rooted support from
a large cross section of Americans. I receive a flood of letters from
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parents, industrial workers,
students, fishermen and oth-
ers who are concerned about
the degradation of our
environment and com-
mitted to cleaning it up.
This widespread support
for environmental causes
has not gone unnoticed by
those holding public

ourp office. In the U.S. Senate

. inherited today, environmental bills
something we inherited .- oty receive an over.
from our parents’ whelming majority of

. votes. And the promi-

but as a delicate ecosystem nence of environmental
b fr issues in the 1988 presi-

WE DOITOW Ir0M 44 campaign led to

our children, theappointmentofabona

fide environmentalist, Bill
Reilly of the World Wildlife Fund-Conservation Foundation,
as the head of the U.S. Environmental Protection Agency (EPA).

The first Earth Day had a measurable impact on the political
landscape, and helped pave the way for passage of the Clean Air
Act, the Clean Water Act and the Endangered Species Act, as
well as the creation of the EPA. But what do we hope to accom-
plish in this, the Environmental Decade?

I believe our goal should be nothing less than the adoption of
a global environmental ethic. With a man in the White House
who has vowed to become the “environmental president” and
a Congress increasingly sympathetic to environmental causes,
we have an opportunity to lead the world in setting policies that
protect our basic ecological capital.

We must set an example by considering the environmental
consequences of our economic policies. For example, our poli-
cies toward fossil fuel consumption can no longer be considered
independent of the urgent need to reverse the greenhouse effect.
Reorienting business — and indeed nations — to consider the
environmental implications of economic growth should be a
major challenge for U.S. foreign policy in the coming decade.

“Think Globally, Act Locally” is an appropriate slogan for
the *90s. President Bush recently observed that in millions of
everyday decisions, we are determining the fate of the earth. This
is a very poignant observation. We must instill in our popula-

ENVIRONMENTAL
BUSINESS:

PROMOTING

The
Massachusetts
Approach

‘he development of
‘the envirotech
industry in Mas-
: sachusetts can be
attributed to several fac-
tors. First, the state hasa
history of environmental
preservation and techno-
logical innovation. Sec-
ond, Massachusetts col-
leges and universities
produce the students who
can carry on this tradi-
tion. Third, the growth of
the high-tech and biotech
sectors of the Mas-
sachusetts economy dur-
ing the early 1980s creat-
ed a sound foundation for
the emergence of the
envirotech industry. The
confluence of these fac-
tors has created the largest
industry of its kind in the
nation.

There are an estimated
1,500 environmental ser-

vice, consulting, manu-
facturing and project con-
struction companies
located in Massachusetts.
These firms provide
goods and services not
only to local and national
markets, but also to inter-
national markets. Mas-
sachusetts companies are
playing a vital role in
Europe, including the
former Eastern Bloc
countries, and Asia.

The outlook for this
industry is extremely pos-
itive. As environmental
awareness grows, so does
the demand for our com-
panies’ knowledge and
experience.

My goal is to ensure the
continuation of strong
growth rates in this indus-
try and enhance the busi-
ness climate in which
Massachusetts envirotech
companies operate.

It is my philosophy —
and that of the adminis-
tration [ serve — to

increase the level of coop-
eration between the pub-
lic and private sectors to
enhance economic
growth. No government
should tell a business how
to operate, but business
can tell government how
to create a better climate
for business development.

The Weld-Cellucci
administration regards
the envirotech industry as
a key component of the
state’s business communi-
ty. The state is helping
the industry in two major
ways:

0 The Massachusetts
Office of Business Devel-
opment provides general
assistance to companies
wishing to do business in
Massachusetts. The office
guides companies
through the myriad state
regulatory agencies, pro-
vides opportunities for
networking with other
businesses and can help
arrange financing
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tion, especially the younger generation, an understanding that
everyday decisions such as taking public transportation instead
of driving, or washing dishes in a basin instead of with water
running, or purchasing easily recyclable products have a direct
impact on our life-sustaining ecosystem.

In Congress, we are confronting difficult and complex issues.
In this session, we are revising laws governing the management
of solid waste and the protection of our water and endangered
species. And we are making sure that as we build and repair our
highways and infrastructure, we do so in a manner that protects
the environment.

We all must begin to treat the earth with care and concern
and regard our planet not so much as something we inherited
from our parents, but as a delicate ecosystem we borrow from
our children. Only by developing this sense of environmental
stewardship can we ensure the future health of our planet. 0

John H. Chafee is a U.S. senator from Rhode Island and a ranking
Republican member of the Senate Environment and Public Works

Committee.

through the state’s quasi-
public finance agencies.

Q The Massachusetts
Office of International
Trade and Investment
helps envirotech compa-
nies find new markets in
Europe and Asia. One of
Gov. William Weld’s first
orders of business was to
meet with representatives
of nine German environ-
mental companies who
traveled to Massachusetts
at the invitation of the
Office of International
Trade. As a result of that
meeting, a number of
contracts have been
signed between Mas-
sachusetts companies and
their German counter-
parts.

In addition, the state’s
Executive Office of Eco-
nomic Affairs and Execu-
tive Office of Environ-
mental Affairs are
conducting a survey of
environmental and ener-
gy companies in Mas-

sachusetts. The results
will provide an accurate
profile of the envirotech
industry, as well as rec-

_ommendations on how

the public and private
sectors can work together
to support development
of this industry. The two
secretariats are also work-
ing together to coordinate
regulatory permitting to
ensure the preservation of
our environment without
hindering economic
development.

As Massachusetts
develops and markets its
knowledge-based indus-
tries, the envirotech
industry will play a lead-
ing role. The state is
poised to seize the busi-
ness opportunities that
the Green Decade of the
1990s will present.

Daniel S. Gregory is the
Massachusetts Secretary of
Economic Affairs.

EcoLogicAL TECHNOLOGY
CALLS FOR A NEW Mix

A burgeoning industry banks on corporate
research support, campus restructuring
and investors who take a long view

DaN DIMANCESCU

. ew England is uniquely poised to leverage an enormous
~ long-term opportunity.

. The opportunity falls under the heading of a new
. industrial sector: ecotech. It encompasses all the tech-
mcal dlsc1plmes, products and services needed to clean up the
environment and conceive products that are ecologically “clean.”
A perfect example is a successful research effort at the Mas-
sachusetts Institute of Technology to get bacteria to produce
“plastic polymers” that are completely biodegradable and involve
no crude oil as a raw material. These polymers could be used to
manufacture high-volume and short-usage products such as cups,

plates and other disposables.
The embedded intellectual Is ecotech worth

disciplines for an ecotech indus- the b()ther?
trial base are strongly rooted in

New England, from the hard MOI'aHy, Of course.
materialls sciences, to electron- We cann Ot affOI‘d

ics, to biotech, to energy. Need-

ed now is a concerted effort to  {() continue to unleash
accelerate their evolution. .
continued damage
Overseas competition? :
What should concern us is onthe enVl?Onment
that others already have a run- gt ge()metl"lc rates.

ning start on this industry. One

piece of good news is that the “others” do not yet include Japan.
The bad news is that the German government provides sub-
stantial subsidies to industrial firms prepared to develop and
market ecologically clean products. According to one estimate,
about 4,000 ecotech firms have research links to Germany’s tech-
nical universities. By the same account, almost 10 percent of the
German national budget is invested in clean technology subsi-
dies, compared with about 0.8 percent in the United States and
0.6 percent in Japan.

France, in contrast, has lagged seriously behind Germany in
taking the ecotech opportunity seriously. Only after the sudden
domino-like fall of Eastern European communism revealed eco-
logical devastation did the French take the issue to heart. Invit-
ed to address several hundred French executives and govern-
ment officials in June 1990, I proposed that France target a new
industrial sector that I coined then as “ecotech.” This, I believed,
could turn the ecological movement from what was perceived
as a leftist political threat into a positive economic growth oppor-
tunity.
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To encourage this new industry, I proposed that a new tech-
nological institute — planned for western France — consider
the ecotech theme as a core for its academic and research agen-
da. I suggested that research be conditional on industry partic-
ipation, and that all projects be multidisciplinary and team-
based, since the inherently holistic character of ecotech cuts
across specialized fields. Because French higher education, like
ours, tends to emphasize specialization, the development of more
effective teamwork is an important byproduct. The concept now
sits in the hands of the French government. I've been told it
could come alive this summer.

Those recommendations could have been made in New Eng-
land with one important difference: The severity of the ecolog-
ical dilemma is already understood by most people here. In Mas-
sachusetts, moreover, the beginnings of an industrial ecotech
lobby are visible. Indeed, the recent founding there of the Envi-
ronmental Business Council is perfectly timed and positioned
to leverage the ecotech opportunity. :

Isiecotech. worth:the bother? Morally, of course: We.cannot -

afford to continue to unleash continued damage on the envi-
ronment at geometric rates.

Isita practical option? Yes. The economic opportunity is large
indeed. Ecological cleanup costs worldwide are measured in tril-
lions of dollars. Eastern Europe, as one example, is in a crisis
state. Romania — with no controls on heavy metal and other
emissions from factories — now estimates that 80 percent of its
drinking water sources are industrially polluted. In the Ameri-
cas, cities like Los Angeles and Mexico City have reached health
limits on the most serious air-inversion days. To let these prob-
lems get worse is to deliberately threaten human lives.

Clean products

Beyond cleanup, there is a large opportunity to create clean
products at their origin as well as clean infrastructure. MIT’s
polymers are one example. The leaching of sewage in artificial
swamps is another. The new technology is the “swamp.” Unlike
an incinerator used for the same purpose, the swamp creates no
toxic by-product.

What this means — and what is understood more and more
by the electorate — is that such products and methods elimi-
nate large, secondary social and economic cleanup costs. Many
people are prepared, as a result, to pay more for clean products
whether they come in the form of packaged foods, cars with ful-
ly recyclable components or computers that do not emit radia-
tion. They understand that more money up front may mean far
less later.

How does ecotech get sparked? In part, it has been already by
stricter pollution-control laws, Almost 10 pere ent

of which California’s are pace-

setters for the nation. Ithas  of the German national
been spearheaded, too, by a ..
groundswell of interest origi- bUdget 1sinvested
d by the so-called ’60s :
et The ot e 0 clean technology

movement. Thesearch for a

life unfettered by damaging SU.bSidieS m
technological by-products — y CO. pared

" once the domain of “hippies” with about 0.8 percent

or greens — is now becoming in the Unlted StateS

desirable to large portions of :

the middle class. The trip to the garbage dump is no longer what
it was. The dollars add up for every bag thrown in, and proper-
ty taxes soon reflect it. Even companies are on board. The cre-
ation of the Environmental Business Council confirms that. It
legitimizes the ecotech opportunity as economically and polit-
ically acceptable.

Building ecotech

What next? For New England, the foundation exists for an
ecotech industry: academic resources and laboratories, large
established firms and fledgling ones, as well as a growing demand
for clean products and services.

Public leadership can recognize the opportunity and give it
public visibility. Procurement by public agencies, states and
towns can be used to accelerate the building of an industrial
ecotech supplier base. States can enact laws — much as Cali-
fornia has — that push industry to new levels of capability.




Universities can be challenged to redefine or reorient research
projects and curricula to reflect the interdisciplinary and holis-
tic nature of the ecotech opportunity. In doing so, institutions
will have to restructure their vertically linked departments into
horizontally linked ones. This is no easy task. The Leadership
in Manufacturing program at MIT, for example, reflects the
need to cut across disciplinary boundaries, but has yet to win
the battle of vertical departments. In addition, universities will
have to consider revising reward systems for scholars who are
normally channeled into narrrow disciplines as a basis for pub-
lication and promotion.

New England’s governors have the opportunity to build a
bipartisan coalition around an agenda of cleaner air, water and
foods — and in so doing, create a tangible opportunity to affect
the economy.

The New England Miracle — the real one that is now hitting
hard times — was formed by three dominant industrial sectors
catalyzed during the 1950s and 1960s: defense, health care and
computer electronics. Two more emerged as strategically impor-
tant during the 1970s and 1980s: software and biotechnology.
The nickname “Al-Alley” for Kendall Square in Cambridge,
Mass., is fitting. It could also be called “Biotech Row.” An
unprecedented concentration of software and biotech firms are
accrmulared in the few square blocks that lie in MIT’s shadow.
The reason all these industries blossomed here was the under-
lying foundation of world-class academic institutions, risk-tak-
ing money lenders and generous federal research support.

A different mix is ready to burgeon. More aggressive corporate
support will have to replace declining federal dollars. At uni-
versities, cross-disciplinary research methods will have to replace

the old vertically managed, narrow disciplines. And the venture
capitalist or money lender will have to abandon the quick return
and big-hit view of entrepreneurship in favor of the longer view
and more, smaller hits.

During the 1990s, the ecotech sector is poised for take-off.
One way to start it on its way in New England is with the world’s
first major ecological technology trade show. Call it Ecotech I.

It would place Boston—and New Eng- [, colo gical
land — at the bull’s-eye of a global

opportunity. It could be cosponsored deaHU.p costs
by New England’s leading research uni- :
versities, the new Environmental Busi- worldwide are
ness Council and the six states. Itcould  egsured
be distributed in multiple sites anchored o
at one of the universities or at the Trade 111 trillions
Center. Funds — already authorized by
the states for purposes akin to this — of dOllarS'
could be used to establish a year-round laboratory, where
researchers from industry and other sectors could test concepts,
tools and techniques developed elsewhere. Its focus could range
from a specific industrial need, such as toxic by-products of the
electronics manufacturing process, to a subject as broad as clean
water.

The pieces of an ecotech industrial base are in place. The next
step is up to the governors. They can give the initiative immediate
visibility and credibility. 0

Dan Dimancescu is a consultant and co-author of several books, includ-
ing Global Stakes 2nd New Alliance.

(Institutions ranked among top 100 in the United States)

R&D EXPENDITURES IN ENVIRONMENTAL SCIENCES
AT NEW ENGLAND COLLEGES AND UNIVERSITIES: 1988

Environmental Science  National

Institutions Expenditure* Rank
Woods Hole Oceanographic Institution $47,100,000 3rd
University of Rhode Island 15,048,000 15th
Massachusetts Institute of Technology 11,716,000 22nd
University of New Hampshire 6,847,000 35th
Harvard University 6,073,000 41st
University of Massachusetts 5,715,000 43rd
University of Connecticut 4,574,000 49th
Brown University 4,118,000 56th
Tufts University 2,941,000 65th
Yale University 2,241,000 76th
University of Maine 1,630,000 88th
Wentworth Institute of Technology 1,457,000 93rd
Total for New England institutions among top 100: $109,460,000

Total for all New England institutions: $110,665,000

* Rounded to nearest 1,000

Source: National Science Foundation, Academic Science/Engineering: R&D Funds, FY 1988.
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ENVIRONMENTAL EDUCATION: A Look at the Landscape

Witetiam R, MoomMAw

» ociety’s newfound concern for the environment has made
*jtself felt on college campuses in terms of both increased
'} student activism and added attention in the classroom.
N/ Indeed, though colleges and universities are generally con-
servative when it comes to introducing new curricula, many were
ready with environmental courses and programs well in advance
of rising student interest.

Undergraduate environmental studies programs now have a
tradition going back more than 20 years in New England. As
environmental interest rose on campuses during the 1960s, fac-
ulty and administration at several colleges and universities
responded with a range of academic and research programs
reflecting the unique strengths of each institution. New gradu-
ate programs were created and traditional courses in engineering,
natural resources and public health were modified to address
environmental problems. Degrees in environmental health
appeared, while courses in sanitary engineering became courses
in “environmental engineering” and courses in forestry became
courses in “environmen-
tal management.”

Today, the variety of
environmental programs

in New England is as

" : great as the variety of edu-
X lve ec lnlng natlonal cational institutions.

interest in the sciences, Undergraduate liberal

arts programs typxcally

environmental studies  offer a combination of
may be amagnet todraw . 0 L EOR ey

courses in the sciences,

more students into science social sciences and

. . humanities, coordinated

and engineering generally. by special interdisci-

plinary offerings —

courses like “The Individual, Nature and Society” and “Man
and the Biosphere.”

Graduates of these programs now occupy positions as envi-
ronmental writers and educators, corporate environmental offi-
cers, government officials and leaders of public interest organi-
zations. With additional graduate education, others have gone
into environmental science, engineering, medicine, law and oth-
er professions.

Obviously not all students who major or concentrate in envi-
ronmental studies become professionals in the field. In fact, most
of the undergraduate programs are not designed to turn out envi-
ronmental specialists. Students are often required to majorin a
conventional disciplinary specialty, and the environmental stud-
ies program attempts to teach them how to work together with
other disciplinary specialists to understand environmental prob-
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incorporate environmental

lems not only scientifically, but economically, socially, politi-
cally and philosophically.

It might well be argued that environmental studies provides
the ultimate liberal arts education by combining science with
the study of politics, economics, history and philosophy. Fur-
thermore, given declining national interest in the sciences, envi-
ronmental studies may be a magnet to draw more students into
science and engineering generally.

In addition, institutions have begun to realize that all college
graduates, whatever their specialty, should have a grasp of envi-
ronmental issues. Tufts University’s Dean of Environmental
Programs Anthony Cortese and President Jean Mayer have set
a goal that within five years, all Tufts graduates will be environ-
mentally literate. Toward that goal, dozens of Tufts faculty mem-
bers already have participat-

ed in programs to help them  WNEN eNvironmental
programs were
B introduced, many critics
Individual approaches .
While sharing common VieWed them as a fad.

goals, institutions have devel-

oped their own approaches to environmental education based
on their strengths. Williams College, which in 1968 became one
of the first colleges to establish an environmental academic pro-
gram, uses its nearby 2,400-acre experimental forest to develop
research and teaching programs in the sciences. Faculty inter-
ests in environmental law and land-use help shape Williams’
social science offerings.

While the University of Vermont builds upon its expertise in
natural resources, the environmental center at Brown Univer-
sity takes advantage of its urban setting to provide a major lab-
oratory for urban environmental issues such as solid waste.

Dartmouth College addresses acid rain and resource issues,
while Bowdoin College and College of the Atlantic have devel-
oped special marine expertise based on their locations near the
coast.

Graduate programs and environmental research have also
grown in recent years. Tufts University complements its under-
graduate programs with specialized graduate offerings: hazardous-
materials management in engineering; urban and environmen-
tal policy in arts and sciences; and international concentrations
at the Fletcher School of International Law and Diplomacy.
Tufts” Center for Environmental Management carries out and
supports research on corporate environmental practices, envi-
ronmental monitoring, technology development and policy.
New programs in environmental health are being developed at
the university’s medical school.

The University of Massachusetts, building upon its natural

issues into their courses.



resource programs, has established itself as a leader in the field of
integrated pest management.

Key research

As we have begun to recognize that many of the most critical
environmental problems are regional, even global, a number of
institutions have responded with important research programs.
Harvard University has a major concentration of researchers
working on global atmospheric problems. The Massachusetts
Institute of Technology is carrying out studies on technology
and the environment and on water quality. Yale University, with
the country’s oldest school of forestry, has shifted its graduate
programs heavily into the environmental field. A few law schools

now offer environmental law courses and publish environmen-
tal law journals and one — Vermont Law School — operates
an environmental law center.

The University of New Hampshire has created a major new
center to study global and regional environmental problems.
The University of Rhode Island and the Woods Hole Oceano-
graphic Institute are major national centers for studying the
marine environment.

When environmental programs were introduced, many crit-
ics viewed them as a passing fad. But the programs have proven
to be vigorous, enduring and indeed significant components of
college and university curricula. Students and faculty who are
interested in gaining knowledge and applying it to real issues

E MELBERTH

Rick

have been uncoordinated

NATURAL LAWS

A New England Law School Makes a Case
for Environmental Knowledge

| nvironmental laws
 are changing faster
than law schools
can keep pace.
Decisions on corporate
mergers and acquisitions are
influenced by the acquisi-
tion target’s pollution
record — and possible lia-
bility. Land development
projects face numerous
environmental regulations,
ranging from adequate
sewage and water capacity
to habitat protection and
aesthetic considerations. In
short, business planning
activities now involve envi-
ronmental risk calculations
well beyond concerns that
dominated past decision
processes.

Law schools have
responded to this challenge
by offering “environmental
law” courses, ranging from

degrees in, for example, nat-
ural resource law, ocean and
coastal law, and land-use
management and control
law.

Few law schools, howev-
er, offer interdisciplinary or
joint degree programs in
law and environmental
studies, in which students
follow a usual law school
program while pursuing
graduate programs in the
environmental field. Ver-
mont Law School’s research
indicates that only six
schools nationwide —
including Vermont Law
School and Yale University
School of Law — offer joint
degree programs with strict-
ly environmental or natural
resource-based graduate
components.

These institutions are
preparing a generation of

Environmental lawyers
need a basic understanding
of the ecological concepts
that govern relationships
among living organisms;
knowledge of the legal
mechanisms by which envi-
ronmental goals and stan-
dards are interpreted and
enforced; understanding of
the political and institution-
al mechanisms that shape
environmental policy; and
appreciation of the moral
and ethical issues posed by
environmental policy
choices.

Legal education, mean-
while, must become more
interdisciplinary as we learn
more about the scientific,
economic, legal, political
and ethical dimensions of
environmental problems.
For example, solid-waste
management, global warm-
ing and groundwater con-
tamination are more com-
plex problems than we first
imagined, demanding from
lawyers a blend of technical
and legal expertise as well as
an ethical perspective.

To date, however, policy-
makers have not taken a
sufficiently interdisciplinary

and inconsistent. States not
only develop their own envi-
ronmental policies, but are
often given the responsibili-
ty for administering federal
regulations. These complex
and fragmented responses
have achieved successes, but
they may not be appropriate
for a range of new and larger
environmental problems
like global warming and
species diversity.

Instead, our responses
need to be more integrated,
coordinated and consistent
with the goals of environ-
mental quality at national
and international levels. The
challenge then is to educate
students with the values and
skills to integrate essential
information and make
sound environmental policy
choices.

Those choices reflect our
understanding that human
activities dramatically alter
the natural community. As
our capacity to affect natural
systems grows, we must
acknowledge our obligation
to the future.Q

broad survey courses to spe-  professionals with the vision Rick E. Melberth is associate
cialized substantive studies  to set broad environmental ~ approach. As a result, the director of the Vermont Law
in areas such as water law goals and the technical, laws, programs and strate- School Environmental Law
and toxic torts. Some managerial and legal skills gies designed to provide Center.
schools also offer post-law to work toward them. environmental protection
]
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and problems are drawn to environmental studies. Faculty work-
ing on environmental problems often find themselves called
upon by industry, government and the public to translate their
knowledge into policy options or technical solutions. Many stu-
dents find the immediate applicability of their studies to be high-
ly motivating, to say nothing of the career options available to
them. All seem to find the interdisciplinary aspect of environ-
mental studies to be intellectually stimulating.

After weathering a downturn in interest during the 1980s,
environmental programs are now in demand; on many cam-
puses, more students are enrolled in these programs than in such

traditional concentrations as premedical studies. Moreover, there
is a growing expectation that higher education will provide grad-
uates and the knowledge base to address the many environmental
challenges we face. With the environmental agenda long and
unfinished, few today are suggesting environmental studies is
justafad.Q

William R. Moomaw is the director of the Center for Environmental
Management at Tufts University.

SAVING THE EARTH,
SAVING MONEY

MADELEINE Mc GARRITY

he burgeoning environmental field presents just the kind
‘of dilemma the New England Regional Student Pro-
gram (RSP) is designed to solve: If the region is to foster
aworld-class envirotech industry — and clean up its own
environment — it will need well-educated professionals and cut-
ting-edge technology. That is, New England will call on the spe-
cialized strengths of its colleges and universities for new ideas,
new programs.

Yet many New Englanders are questioning whether they can
afford higher education — nationally, college costs rose at twice
the rate of financial aid during the 1980s — and if they can, they
may not find the environmental programs they need, at least
not at public institutions in their home state. The reason is pub-
lic higher-education systems in New England are caught in a fis-
cal squeeze that has them cutting, rather than adding, programs.

The RSP addresses both problems. The program — admin-
istered by the New England Board of Higher Education —
enables New England residents to pay significantly reduced
tuition at out-of-state public colleges and universities within the
New England region, if they pursue certain academic programs
that are not offered by their home state’s public institutions.

Under the RSP, New Englanders who attend out-of-state pub-
lic colleges and universities pay in-state tuition, plus a surcharge.
During academic year 1990-91, RSP participants — many of
them preparing for high-demand environmental fields — saved
an average of $2,719 on tuition bills.

New Hampshire Doctorates

Dozens of majors related to the environment — ranging from
associate’s to doctoral degree programs — are offered at reduced
tuition through the RSP.

Consider, for example, the Maine resident who was one of
eight students enrolled in the University of New Hampshire’s
new doctoral program in natural resources. Tuition savings
through RSP: more than $4,500 this year.

The UNH program involves faculty members drawn from
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several departments, colleges and institutes across the campus.
Besides the core areas in natural resource management, students
can study a wide range of environmental and ecological fields.
Concentrations are offered in hydrology and water resource man-
agement, ecosystems and global biogeochemistry, terrestrial
ecosystems studies, forest resource management or natural
resources and public policy.

UNH'’s renowned Institute for the Study of Earth, Oceans
and Space — a major recipient of funds from the National Sci-
ence Foundation and National Aeronautics and Space Admin-
istration — plays a key role in the program. The Institute spon-
sors work by students on several aspects of regional and global
environmental analysis, including causes and effects of global

warming and acid rain. FOI' a Maine I'eSi den t
L campug degees enrolled in the University
in Maine

RSP participants also are  0f New Hampshire's
cligible for a tri-campus bach- d I
elor’s degree program in envi- new OCtora’ prog'l‘ am

ronmental studies offered by  §
the University of Maine Sys- Innatural EeBHCEs,

tem’s campuses at Fort Kenr, RSP tuition savings
Machias and Presque Isle. £ d 500

With access to each campus’s 0ppe $47 C

unique resources, students are offered an innovative, individu-
alized approach to understanding and solving environmental
problems.

Students pursuing the bachelor’s degree may opt to spend one
or two semesters at the other two campuses, which offer differ-
ent concentrations.

UMaine at Fort Kent stresses environmental issues affecting
rural areas and wildlands, offering concentrations in wildlife
preservation, forestry, soil conservation, and air and water pol-
lution.

The Machias campus focuses on the study of organisms in
their natural environment and on interactions between people
and the natural environment. Concentrations include: avian
ecology, environmental education, environmental policy, marine
ecosystems and terrestrial ecosystems. Students can also design
their own concentration. UMaine at Presque Isle takes a more sci-
entific and biological approach, offering concentrations in geo-

continued on page 34.



ENVIRONMENTAL DEGREE PROGRAMS AND CONCENTRATIONS
AT NEW ENGLAND COLLEGES AND UNIVERSITIES

Antioch New England Graduate School [ Plymouth State College B ]
Bennington College B Roger Williams College B
Bentiey College | BM Saint Joseph's College B
Berkshire Community College A Saint Michael's College B
Boston College B Salem State College B
Boston University B M| MD N Simon’s Rock of Bard College B
Bowdoin College B Southeastern Massachusetts University B
Bridgewater State College B B | Southern Connecticut State University | B . B
Brown University BM . Southern Maine Technical College A
Central Connecticut State University 8 Southern Vermont College AB
Clark University BM,D ] Springfield College B
College of the Atlantic B Springfield Technical
Connecticut College . B Community College A
Curry College B Sterling College A
Dartmouth College B Suffolk University B
Eastern Connecticut State University B Tufts University BMD B | MD
Fitchburg State College B Unity College B
Franklin Pierce College B University of Connecticut ]
Goddard College BM University of Hartford B
Gordon College B ) University of Lowell B | BM | MD M
Hampshire College B University of Maine M
Harvard University BM;D| MD University of Maine/Fort Kent B
Holyoke Community College A University of Maine/Machias B
Johnson State College B B University of Maine/Presque Isle B
Keene State College B University of Massachusetts/Amherst | B [BMB  [BMD!
Lyndon State College B University of Massachusetts/Boston D
Marlboro College B University of New England B
Massachusetts Institute of Technology |B,M,D|B,M,D{ University of New Hampshire BM BD
Mattatuck Community College A University of New Haven AB [ABM
Merrimack College B University of Rhode Island BMDI B
Middlebury College B University of Vermont BM!| B M
Middlesex Community College (Conn.) | A Vermont Law School M
Mount Ida College A Waterbury State Technical College A
New England College B Wesleyan University B
New Hampshire Technical Western Connecticut State University | B

College/Berlin A Williams College B
Northeastern University BM.DI Worcester Polytechnic Institute B | BM
Northern Essex Community College A Yale University B | D|MD
Norwich University B
KEY: ABOUT THE CATEGORIES:
A = associate’s Environmental Science Environmental Environmental Studies Environmental Management Human Ecology
B = bachelor's includes the following: Engineering is usually interdisciplinary, includes rural generally deals with
M = master's environmental science, is usually including study of resources management the relationships between
D = doctorate environmental biology, a concentration socioeconomic factors, and resource management. humans and their natural,

environmental chemistry, or major within policy and science. social and technological
) environmental earth civil engineering. It can be a concentration environments.
Source: NEBHE analysis . 5 L X
March 1991, science, environmental within another major,
geosciences. such as natural sciences.
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ecology and science.

The RSP tuition savings this year for one Connecticut stu-
dent enrolled in the UMaine program: more than $1,770.

Environmental degree programs are in demand. As The Chron-
icle of Higher Education noted last December, “More and more
college students are choosing academic majors that meet their
concerns about their communities and the environment.” Where
previously students would channel these concerns into volun-
tarism, such as organizing campus-wide recycling, many are now
pursuing their interest by majoring in programs that will equip
them with the skills and knowledge needed to help solve envi-
ronmental problems upon graduation.

Employment options abound for graduates of the environ-
mental majors. Graduates may go to work for state and federal
environmental protection agencies, pollution-control industries,
state and national conservation groups and environmental edu-
cation organizations.

The 1991-92 Apple Book, the RSP catalog, lists more than
800 undergraduate, graduate, certificate and degree programs
available at reduced tuition to New England residents. The Apple
Book is available in guidance offices at all New England sec-
ondary schools, as well as in public libraries, college admissions
offices and career-planning centers throughout the region. 0

Madeleine Mc Garrity is director of NEBHE's Regional Student Pro-
gram.

(GREEN PARTNERS

Environmental issues give academics and public officials

a common cause, but roadblocks remain

CHARLES H W . E@STER

century and a half after Harvard University’s Louis
Agassiz provided scientific advice to help restore Atlantic
salmon and otheranadromous fish to New England
. ol Waters, rising environmental concerns and dwmdlmg
ﬁnéncml resources have set the stage for a new round of universi-
ty-state partnerships on issues ranging from clean air to land use.
The collaboratlon — though itself fraught with challenges —

: promises benefits to all involved. For the state
agency, environmental
partnerships with
2  higher education
5> offer infusions of tal-
ent to help meet statutory
rcspon51b111tles The agency can enhance its cred-
ibility and do good work at lower cost — attributes that are like-
ly to sell well with governors’ budget offices and state legisla-
tures at a time of mounting competition for scarce public dollars.
For higher education, the challenge of environmental problems
not only fulfills the intellectual curiosity of academics, but may
attract funds for project and student support. And work on state
agency-supported activities represents a real-world educational

experience for students and a possible entree into jobs after grad-
uation.

For the general public, there is the pleasant prospect of two
important communities joining forces to address important
social issues in cost-effective ways.

Collaboration

An environmental partnership is more than a contract to
engage in research or perform academic services. It represents a
wholehearted commitment to address jointly one or more areas
of environmental concern over time.

34 NEW ENGLAND BOARD OF HIGHER EDUCATION

Yet, like any form of collaboration, environmental partner-
ships have faced obstacles. Cooperation in science and technol-
ogy, based on hard data, has been easier than in more subjective
policy formulation. Specific actions such as technical advice on
an oil spill have been more successful than, say, the assessment
of environmental impacts, which require the kind of multidis-
ciplinary collaboration that is lacking at many universities. And
because academics are encouraged to act entrepreneurially —
and state agencies are most comfortable contracting for partic-
ular services — working arrangements between individual aca-
demics and specific agency administrators far outnumber stand-

ing agreements for !
cooperation on an insti- For every assertlon
tutional basis. that academics tend

Moreover, research has

been emphasized over 10 wash their hands
e Bopwsofast . oo
oeher forms otassistance  of involvement in difficult

because it is the currency

most accepted in aca- nolicy decigions, there is

demic circles and the

activity most amenable to @ COUNtEr-accusation that
ing. Oth- .
B e~ state policymakers really

er types of collaboration

have occurred much dO no n
more sporadically. They t Wa t anyone else

include: joint appoint- ShaI'lng thelr
ments, personnel d ) kl

exchanges, mid-career eC1s10n-ma. ng powers‘
training, project courses

and internships for students, service on advisory boards and the-
sis committees, coauthorship of publications and cosponsorship
of roundtables, conferences and workshops.



Distinct communities

The primary difficulty with environmental partnerships may
be a lack of recognition that academia and state government rep-
resent two distinct communities — even cultures — with distinct
attitudes about each other.

For example, outright contempt for state government is
encountered on many campuses. This is fortified by the lack of
flexibility researchers tend to have under state contracting pro-
cedures and by the minimal rewards and low esteem accorded
state service — as opposed to federal or even community service
— under university promotional procedures.

State agency professionals, in turn, have been known to scorn
academics as unworldly eggheads. The seeming independence
of faculty members and their relatively higher pay scales fan the
flames of discontent. For every assertion that academics tend to
wash their hands of involvement in difficult policy decisions,
there is a counter-accusation that agency policymakers really
don’t want anyone else sharing their decision-making powers.
Universities, state officials say, are inherently risk-averse. On the
other hand, when faculty members do take positions, agency
critics are quick to accuse them of being uninformed and opin-
ionated.

Exacerbating these problems is the ephemeral nature of the
academic and governmental enterprises. Universities are built
around students who come and go, but departmental and uni-
versity administrators also are short-lived. Similarly, the life cycle
of agency activities revolves around the two- or four-year span of
the current political administration. While the institutions them-
selves may endure, the commitment of those who set policy,
guide programs and approve cooperative arrangements requires
constant renewal. In the absence of something better, it is small
wonder that the practice of “ad-hocery” has come to character-
ize much of university-state relations today.

Cooperation underway

Nonetheless, it appears that much genuine cooperation on
environmental matters is underway. Through one flagship coop-
erative venture, the University of Massachusetts at Amherst’s
Environmental Institute has been “brokering” research and advi-
sory services — such as coordinated data and technical review
of projects — to the state’s Executive Office of Environmental
Affairs since 1971.

Of equal promise is Maine’s University System/State Part-
nership Program, launched in 1987 by joint action of the gov-
ernor and the chancellor of the University of Maine System.

In Massachusetts, the arrangement with the cabinet office
enables five component environmental departments to work
with the university. A university faculty member, dividing his
time between Amherst and Boston, is readily available to help
locate the university resources best suited to a problem identified
by an agency administrator. Under the Maine program, five
agency commissioners and five campus presidents have consti-
tuted the initial partnership policy group.

Among other promising joint ventures:

0 At the internationally designated, 10 million-acre Cham-
plain-Adirondack Biosphere Reserve in Vermont and New York,

five governmental agencies, five universities and five citizen orga-

nizations form a steering committee that encourages joint resource
planning and management.

aIn Connecticut, a consortium of academic and governmental
specialists — with citizen input — is advancing a comprehensive
environmental program for Long Island Sound. In this case, a
committee of public and private university presidents is active-
ly engaged in allocating funds for studies and research.

0 At Odione State Park in New Hampshire, the state Divi-
sion of Parks, the University of New Hampshire and private
groups have entered into a unique education “compact” aimed

2 heighiening publicawareness o Intergovernmental

of environmental issues.

aIn Rhode Island, Brown  Personnel Act of 1970,
University’s Center for Envi-

ronmental Studies has furnished which moves federal
faculty-student environmental agency personn el an d

apprenticeship teams to work

with the state Department of g¢gdemics in and out
Environmental Management

on recycling and solid-waste Of eaCh Other’s dOmaln
reduction programs. That pro- s 3 potential model
gram has been recognized by

the United Nations. for state and reg]'()nal

Last October, the prospect of .
an expanded set of Eniv[;rsity— environmental
state environmental partner- partnership&
ships brought together some 30
academic and agency representatives for a two-day working con-
ference at the New England Center in Durham, N.H. After
much discussion and debate, the conferees unanimously con-
cluded that university-state environmental partnerships should
be encouraged. Several useful steps were identified.

First, state and academic administrators should provide a sup-
portive environment for partnership ventures of all types and
sizes wherever warranted. Rather than dictate from on high, the
arrangements should emphasize the development of basic link-
ages and bridge-building capacities to provide the flexibility
needed to meet individual circumstances. What would expedite
collaboration, the academics and policymakers observed, would
be a series of case studies to make available to interested parties
the substance and the potential transferability of actual part-
nership experiences to date.

Second, procedural impediments to effective university-state
partnerships should be examined and remedied. A potential
model offered was the Intergovernmental Personnel Act of 1970,
the instrument that so successfully moves federal agency per-
sonnel and academics in and out of each other’s domain. A sim-
ilar instrument to facilitate the movement of environmental and
other specialists at both intrastate and interstate levels is long
overdue. As it stands now, it is so procedurally difficult for one
state — or institution — to share its strengths with another that
collaboration is discouraged. In overcoming impediments to
partnerships, New England might well end up pioneering a mod-
el act for the whole country.

Finally, if university-state environmental partnerships are to

continued on page 38.
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MORE THAN ACADEMIC.



only went up—and the higher the risk,

the bigger the gain. Nowadays, many
investors are learning that the risks are real.
What goes up can come down.

But how well your retirement investments
perform throughout your career can deter-
mine how well you'll live when you retire.
Especially in times like these, it's important
to know that your retirement funds are well-
managed. But how do you judge? Consider
these principles:

RETIREMENT INVESTING IS LONG TERM

A long-term view helps you avoid short-term
risks. When you make steady contributions to
your retirement plan over long periods, you
minimize the effects of market fluctuations,
and you gain the advantages of compounded
growth and interest.

TIAA, an insurance company, backs your
traditional annuity with long-term mortgages,
bonds, and real estate investments. And
TIAAs size and strong capital base mean it
can ride out swings in the market—buying or
selling only when the time is right.

The bottom line: because of its stability,
sound investments, and overall financial
. strength, TIAA has received the highest pos-
sible ratings from all three of the industry’s
leading independent rating agencies—A+
(Superior) from A.M. Best Co., Aaa from
Moodys, and AAA from Standard & Poors.

DIVERSIFY FOR SAFETY AND GROWTH

A diverse mix of quality investments helps
protect you from market volatility and lets you
benefit from the strengths of several types of
investments. Most retirement experts recom-
mend diversification as the key to successful
retirement savings.

You get opportunities for widespread diver-
sity with each of CREF’s variable annuity
accounts. The CREF Stock Account holds a
broad portfolio of domestic and foreign stocks,
and CREF’s Social Choice Account investsin a
balanced portfolio of stocks, bonds and money
market instruments. CREF’s Money Market
and Bond Market Accounts offer you further
avenues to diversification.

F or a while, it seemed that investments

TAKE APPROPRIATE RISKS-NOT MORE

Try to strike a balance. Be conservative
enough so the resources will be there when
you need them. But look for enough growth
potential that your retirement income will
support the kind of retirement you want.

PAY ATTENTION TO PERFORMANCE

Compare your investments’ performance to
their stated objectives. Have they done what
they said they would do? Over long periods?

TIAAS strong returns have led the industry for
over forty years! TIAA guarantees your prin-
cipal and a specified interest rate. And it pro-
vides the opportunity for dividends—which
we’ve declared every year for over forty years.

The CREF Stock Account has beaten the
mutual fund industry average for the past one-,
five- and ten-year periods? Though the market
has turned down during the last two quarters,
CREF’s long-term record continues to be
strong. And it’s no wonder. CREF was among
the first in the industry to enter international
markets, divide its portfolio into active and
indexed segments, and develop sophisticated
investment research methods.

LOOK FOR INVESTMENT EXPERTISE

Finally, retirement investing is a specialized
skill, so look at who is managing your retire-
ment savings. TIAA and CREF are recog-
nized experts in retirement investing, with
over 70 years of experience serving the aca-
demic community.

In fact, we’ve done so well, for so many, for
so long that TIAA-CREF is now the largest
retirement system in the world, with over $80
billion under management.

When you consider the principles of good
retirement investing, you'll see why over one
million people consider TTAA-CREF the best
choice for their retirement savings. To find out
more, call our Participant Information Center
at 1 800 842-2776.

7

Ensuring the future
for those who shape it.”

1. American Council of Life Insurance. 2. Lipper Analytical Services, Inc., Mutual Fund Performance Analysis Reports. General Equities Funds Average, ending 12/31/90.

For more complete information, including charges and expenses, call 1 800 842-2733, ext. 5509 for a prospectus. Read the prospectus carefully before you invest or send money.
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Too FEW MINDS IN THE SEWER

How we made “the most expensive
public policy mistake” in the history
of New England

Poadle R ey

| ore than 2 million people live in Boston and the 42
other communities served by the Massachusetts Water
Resources Authority (MWRA) sewer system — a sys-

b Y e tem built 100 years ago to stop the spread of cholera

and other diseases in the growing metropolitan area. This one

example of public works probably has had as great an impact as
any single project on the region’s ability to expand and prosper.

Yet a survey taken three years ago showed that three out of four

people had no idea where “it” went when they flushed their toi-

lets. Most people could tell you that it went down, but after that,
the system was a mystery. The slogan clearly was “out of sight,
out of mind.”

FOSTER
continued from page 35.

flourish, active leadership and concerted efforts will be needed
on their behalf. At the state level, the New England Governors’
Conference is ideally positioned to help. The new crop of gov-
ernors now in office should prove receptive to the partnership
idea, and their Committee on the Environment, consisting of
the cabinet-level environmental officers of each state, could pro-
vide advice and recommendations.

On the academic side, the matter of New England-wide lead-
ership is more problematic, because higher education has been
as much, or more, the province of private institutions as land
grants or other public universities. My choice here would be the
New England Board of Higher Education, an entity best known
for research on higher education and the economy, but also
empowered by compact to enter into contractual agreements or
arrangements with any agency or educational institution to pro-
vide services.

Helping build university-state environmental partnerships
and facilitating the flow of environmental specialists across insti-
tutional and state lines would seem to be an appropriate and
timely use of NEBHE’s powers and traditions and a further man-
ifestation of its commitment to fostering cooperation through-
out the region. These program initiatives should be high on
NEBHE’s list of priorities for the 1990s. 0

Charles H.W. Foster is a lecturer in public policy at Harvard Univer-
sity’s John F. Kennedy School of Government. He is the former secretary
of environmental affairs in Massachusetts and the former dean of the Yale
University School of Forestry and Environmental Studies.
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This lack of public understanding of the most basic of public
services led to the debacle that an official at the U.S. Environ-
mental Protection Agency called “the most expensive public pol-
icy mistake” in the history of New England. Very simply, 2 mil-
lion people had no idea that their human waste was entering
Boston Harbor with rudimentary treatment, causing the degra-
dation of a valuable commercial and aesthetic resource.

The solution ultimately forced on the public was a federal
court order to clean up the harbor by building a multibillion
dollar sewage treatment plant. The schedule required by the
court — to finish the project by 1999 — compresses what should
have been 25 years worth of construction into a decade. This,
in turn, will cause water and sewer charges in the metropolitan
area to triple by the end of the century.

“What went wrong” is the question I am often asked when
explaining the Boston Harbor cleanup project to civic groups
and professional associations. The next most common question
is: “Whose fault was it?” The answer to the latter question pro-
vides the answer to the former. It was all of our faults.

The most basic reason for a society .
to engage in environmental protection Chﬂdren are
is to preserve its own health and well-  fogeingted —
being. The designers of the sewer sys- |
tem in the 1890s understood that, as 1113 WaYy adults
did the public of that day. Although __ .
there were complaints about the high mlght have been

cost of the metropolitan sewer system in the 18908 —

in that era, there was also a general

understanding of the need to carry out with the answers

the project to eliminate disease and

make Boston an attractive place to live tO queStlonS hke:
and conduct business. “Where does my

For some reason, following the great Lo
era of civil engineering projects in the dI'lnklng water
late 1800s and early 1900s, we allowed ﬁ' »
the basic infrastructure of our society come Irom:
to retreat from the public consciousness. The amnesia about
these systems and their relationship to the natural and built envi-
ronment persisted well beyond World War II.

While the environmental causes of the 1970s centered on
issues like throwaway bottles and trash — things that people
could see in the street — we forgot about the things under the
street that made our metropolitan areas survivable. Politicians
were not keen on supporting “invisible” projects like improve-
ments to water and sewer systems. For example, the Common-
wealth of Massachusetts invested only $11 million per year in
the metropolitan water and sewer system during the period from
1965 to 1985. At that rate, it would take 200 years to replace
the current system, not accounting for any expansion.

Meanwhile, the population grew, and the harbor became more
and more polluted. Beach closings became more frequent after
rainstorms, when the combined sewer system operated as it had
been designed: It overflowed and discharged raw sewage into
the rivers and along the beaches. But the public at large did not
see these symptoms of neglect. Only a few hardy souls braved
the Dorchester beaches. Most others went north or south of the
city to swim and fish. Why? Because public access to the water-
front in the metropolitan area was severely limited by private



property, roads and other development. The one view that could
have given us an early warning was blocked by our other ven-
tures. In short, we lost touch with our environment.

Boston is where Boston is because of the harbor and access to
three major rivers leading to the harbor. But as Boston grew,
Bostonians lost their connection to the sea and the rivers. They
looked inland and became dependent on railroads and high-
ways. The sea became a less important mode of transportation.
Meanwhile, fisheries and other water-based commerce declined,
and the economy shifted to land-based occupations.

Would the harbor have become polluted if it had been
more accessible and more used? The message from oth-
er places is mixed, but some evidence from cities like
Seattle that look toward their waterfronts suggests that
constant public attention and use tend to keep the body
politic interested in keeping a local body of water from
getting too dirty, or at least make people more com-
mitted to getting it cleaned up in a reasonably expedi-
tious way.

The Commonwealth of Massachusetts has, over the
past few years, taken a number of important steps to
ensure that coastal areas are developed in a way consistent with
their higher uses. The City of Boston also has demanded and
received concessions from shoreline developers to ensure public
access to the waterfront. In the future, these measures may serve
to keep public attention on this remarkable resource and may
therefore help protect it.

In addition, the MWRA, in cooperation with many teachers
and school administrators, has tackled the environmental edu-
cation problem at the most effective levels. Curricula for the
third and fourth grades, junior high and high school have been
developed and are in use in hundreds of classrooms throughout
eastern Massachusetts. Teachers have integrated important, local-
ly relevant environmental concepts into their science, math,

A Dirty water: Boston's skyline rises over one

of the dirtiest harbors in the United States.

<«The treatment: Deer Island is the principal
construction site for the Boston Harbor
cleanup project.

(Photos courtesy of the Massachusetts Water Resources Authority.)

social studies and language arts lesson plans.

Children are fascinated — in a way adults might have been
in the 1890s — with the answers to questions like: “Where does
my drinking water come from? Where does it go when I flush the
toilet? Where do those manholes in the street lead? How can we
make sure the harbor gets clean and stays that way?”

With a little attention and some luck, maybe they will learn
the answers and remember the lessons better than their parents
and grandparents. Q

Paul F. Levy is the executive director of the Massachusetts Water Resources
Authority.

REDRAWING THE CAMPUS MAP: Interdisciplinary Studies

he campus map is a handy guide for showing the way
‘around a college or university. It also tells us something
about the “shape” of what we know. But while the archi-

@ tectural landscape of a university is a solid testimony to
the history and successes of higher education, it also portrays a
longstanding segregation of knowledge. The green separating, say,
the history department from the sciences building might as well
be a wall on some campuses. .

The arguments for departmental specialization are many: It
allows disciplined and rigorous study, brings order to a complex
curriculum, provides personal and professional identity, gives
focus to research and advances knowledge. But as economist
Gunnar Myrdal once said, “In reality, there are no economic,
sociological or psychological problems ... but simply problems,
and ... as a rule, they are complex.”

This is especially true of “environmental” problems. Most

RicHaRD J.BORDEN

environmental problems involve a multitude of interacting forces.
They are not merely problems “in” the environment. They con-
tain all manner of human issues as well. They are, therefore,
“interdisciplinary” problems, and in many ways our traditional
education structures pose serious impediments to interdisci-
plinary work. Universities offer a universe of perspectives, but
seldom provide a forum or incentives for integrating these per-
spectives into useful methods for solving the complex problems,
of which humans are a part.

A new structure

College of the Atlantic is different. It was founded in 1969 as
a private college with an educational mission focused on social
and environmental problem-solving. Organized around a non-
departmentalized, interdisciplinary faculty, the college offers a
single degree: the bachelor of arts in human ecology. While the
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The American term “human ecology” has been a source

of ongoing discussion and refinement over

educational the years, it is generally understood as the
e Ommunity has study of the complex relationships between

humans and their natural, social and tech-

been the most nological environments. The degree pro-

gram has offered students a unifying per-

stubborn spective for combining the ecological

: ; sciences and human studies and provided

in which to a practical framework for individualized

Introduce an  and problem-centered studies. With their

i interdisciplinary training, COA graduates

eCOIOglcal have taken jobs in environmental, business

’ and community services or moved on to a
perspectlve. wide variety of advanced studies.

Since COA began, the idea of human ecology has grown else-

where. But unlike most ideas that start in one place and spread,

human ecology has sprung up spontaneously in a hundred dif-
ferent educational settings around the world. Wherever human
ecology has emerged, it has stimulated educators, researchers
and professionals to work together on complex issues of inter-
disciplinary decision-making, planning and problem-solving.

International interest

In recent years, a loose international and interdisciplinary net-
work of interest in human ecology has begun to coalesce. This
summer, the Royal Swedish Academy is sponsoring a week-long
international conference to bring together representatives of
these various programs. Three major Swedish universities offer
human ecology studies, as do universities throughout Western
Europe.

Many Eastern and Central European educational institutions
also are creating new structures to deal with rapidly changing
conditions. During a recent trip to Moscow, I saw keen interest

PREPARING
ENVIRONMENTAL LEADERS

MITCHELL THOMASHOW

magine a typical day in the life of a prominent environ-
mental professional. The morning is spent analyzing the
scientific data necessary to evaluate a piece of state legisla-
tion. The afternoon is devoted to a seemingly intractable
inistrative problem — the latest budget cuts facing the agen-
cy. In the evening, it’s off to a public forum where engineers,
politicians and local residents will discuss a controversial wastew-
ater treatment plant. And that’s just Monday’s agenda. Tues-
day will bring another set of challenges.

The complex schedule presents educators with a challenge,
too: how to plan environmental programs, curriculum and cours-
es to give students the attributes they need to succeed in this pro-
fessional context.

Indeed, the attributes themselves are complex. Environmen-
tal professionals are inherently interdisciplinary; they must under-
stand that ecological issues don’t respect traditional disciplinary
boundaries. They must be scholars as well as practitioners, under-
standing that the skills and discipline of theory and research
must have real applications to help solve urgent ecological prob-
lems. They must develop new frames of reference, new languages
and new processes because many of the problems themselves are
new. They must understand the diversity and complexity of
organizational life and social and political behavior. And they
need the patience, skill and foresight to integrate their environ-
mental values with their professional identities.

Put simply, environmental professionals must be prepared
and skilled in three domains: content, process and reflection.

Content refers to the facts and data needed to solve a prob-
lem. In a field as wide-ranging as environmental studies, there will
always be a debate about the most important content knowl-
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a

edge. And depending on an individual’s career plans, the right
formula may be somewhat idiosyncratic. But any content mix
should be reasonably interdisciplinary and include healthy dos-
es of environmental science, field ecology and environmental
policy. Essential content skills include the ability to manipulate
complex data, find appropriate information and engage in com-
plex problem-solving.

Process refers to how one learns and interacts with other peo-

. ple. Process skills such as group problem-solving, organization-

al analysis and presentation techniques are essential for envi-
ronmental leaders. Often, an individual will have outstanding
content knowledge, but will be an ineffective practitioner because
he or she is incapable of appropriately communicating that
knowledge. Similarly, process skills are useless without the rig-
or and discipline of credible content knowledge. We have all
met professionals who are good in one domain or another. But
the individual who excels in both domains is most likely to exer-
cise leadership.

Reflection refers to the ability to integrate core values about
nature with professional practice. This is the inner guide that
maps one’s path through complicated moral questions. To sus-
tain the moral basis of environmental work, professionals must
be able to translate their inner thoughts and feelings into a mean-
ingful and coherent philosophy. This is part of a lifelong learn-
ing process, but it should be emphasized and nourished in pro-
fessional training programs. Content and process are empty
without adequate reflection.

Visionary quality

As the environmental professions expand and mature, con-
siderable attention will be placed on the so-called training require-
ments of environmental problem-solvers. The various scientif-
ic, technical and managerial criteria and perspectives will
inevitably dominate the boundaries of training.

Yet environmentalism has always projected a visionary qual-
ity. It is a values-oriented movement. It persistently raises seri-
ous questions about how we live. Indeed, environmentalism pos-
es the preeminent paradigmatic challenge to economic growth,



in human ecology expressed by many people involved in future
planning, including the chairman of the All-Union Committee
on People’s Education — the Soviet equivalent of the U.S. sec-
retary of education.

In Japan — which has both high economic and high envi-
ronmental standards — human ecology is offered at several uni-
versities. Throughout the developing world — from Latin Amer-
ican to Africa to the Philippines — similar initiatives are being
shaped by the special needs of those countries.

The list of places where human ecology is gaining a foothold
goes on. The point is that a worldwide reorganization in higher
education is occurring. In many different contexts, professional
lines are being redrawn and new interdisciplinary skills are being
emphasized. Yet in this country, there is still a reluctance to break
through the walls that define our own institutions. Indeed, the
American educational community has been the most stubborn
in which to introduce an ecological perspective.

“Sooner or later,” noted H.G. Wells, “human ecology, under
some name or other, will win its way to academic recognition
and to its proper place in general education.” That was in 1934.

Whether this new perspective is called human ecology is not
the issue. What’s important is that knowledge has been grow-
ing in many areas in advance of our ability to use it effectively.
The problems of the future require new opportunities for learn-
ing to integrate and apply this wealth of knowledge. In this
regard, a campus map is an impressive reminder of the strengths
of higher education — and an outline of future challenges. 0

Richard ]. Borden is academic : -

dean at College of the Atlantic ' \
and director of international
programs for the Society of
Human Ecology.

resource development, the human relationship with nature and
material consumption. This is the basis of its controversial image
and the source of its internal schisms and divisions.

Without disparaging the importance of strong technical and
managerial know-how, it is essential to stress the ethical, philo-
sophical and psychological aspects of environmentalism. To bor-
row a phrase from the “helping professions,” environmentalists
must be reflective practitioners. They must understand the val-

Wlth()ut diSparaging ues that drive their actions. They

must see the broader context of
the importance Of their work. And they must have

i a philosophical view of their pro-

Strong teChnlcal and fession. These qualities are criti-

managerial knDW'hOW, cal to the development of any

environmental professional, yet

it iS essentia,l to they are often lost in the mael-
strom of skills-oriented, fast-

emphasize the ethical, ced wraining
philOSOphical and The environmental profession

. may now attract individuals
psychological aspects  becauseitis, in some cases, lucra-

: : tive, or perhaps even fashionable,
of environmentalism. and most certainly pressing. The
risk is that the task-oriented, time-bounded pressure of imme-
diate solutions challenges the virtues of reflective process. The val-
ues of environmentalism are easily undermined by the legiti-
mate demands of professional life. Under these circumstances,
an environmental professional must be able to articulate and
project his core values about nature — his environmental iden-
tity. By doing so, his reasons for becoming an environmentalist
should remain clear in the face of difficult situations. His par-
ticipation in the profession will have an introspective, dynamic
and visionary perspective.

This reflection is needed wherever environmental problems
emerge; it has global applicability. Last December, while in
Moscow to set up environmental exchange programs between
Antioch New England Graduate School and Soviet schools, I
met with rectors, vice rectors, faculty and students from six dif-

ferent institutions. Although
the people I spoke with under-
stood and believed in the
importance of technical solu-
tions, they also universally
agreed that what they called
the “humanistic approach” to
environmental issues was sad-
ly lacking in the Soviet Union.
They were referring to the
understanding of values and
the importance of reflection,
which has been a major gap in
Soviet education. A basis of
Antioch New England's
exchange program will be the  Mirchell Thomashow, co-chair of
implementation of innovative
educational methodologies
that encourage process and
reflection.

Environmental leadership  department (left) with interpreser
requires unique and innova-

Helping the Soviets clean up:

Antioch New England Graduate

School's environmental studies

tive approaches to learning. It
is the task of higher education
in the years ahead to break
down its traditional disci-  Borden (right) standing in front of
plinary barriers and to inves-
tigate approaches to training
that take into account the SPC~ Photo by Cynthia Borden-Chisolm.

cial nature of ecological prob-

lems. By emphasizing the interrelationship of content, process
and reflection and by modeling the very ideas we care about
through the structure of our programs, we can develop the cadre
of environmental leaders that will be crucial for the 21st centu-
ry New England landscape.0

the Atlantic Academic Dean Richard

Moscow State University.

Mitchell Thomashow is co-chair of the environmental studies depart-
ment at Antioch New England Graduate School.
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a Average monthly income of Blacks with bachelor's degrees, 1987: $1,596

a Average monthly income of Whites with associate’s degrees, 1987: $1,654

0 Percentage of Massachusetts 9th- to 12th-grade Black students who dropped out of school in 1989: 9

Q Percentage of Massachusetts 9th- to 12th-grade Hispanic students who dropped out: 14

Q Percentage of Massachusetts 9th- to 12th-grade White students who did: 4

a Number of new biomedical jobs that will be created in metropolitan Boston by 1995: 20,000

a Number that will require a bachelor's or master’s degree: 15,070

a Chance that a 1990 Boston high-school student will graduate from.a four-year college: 1in 15

0 Massachusetts’ national rank in state tax funds for higher education per $1,000 in personal income, fiscal 1991: 49th
a New Hampshire's national rank: 50th

a Number of U.S. high-school seniors who play football: 265,000

a Number who receive scholarships to play in college: 8,000

o Number of U.S. colleges and universities where need-based scholarships average $8,000 or more: 36

Q Number that are in New England: 15

o Number of U.S. colleges and universities where non-need-based scholarships average $8,000 or more: 23
0 Number that are in New England: 7

a Number of students per computer at Brown University: 19.9

Q At Nichols College in Massachusetts: 1

Q Increase in value of U.S. manufactured exports from 1989 to 1990: 8.6%

Q Increase in value of Maine's manufactured exports: 24%

QO Increase in value of New Hampshire’s manufactured exports: 0.7%

0 Value of U.S. manufactured exports shipped per worker in 1990: $16,601

a Value of Vermont manufactured exports shipped per worker: $22,745

0 Number of bachelor's degrees conferred in the United States, 1988: 993,362

0 Number of those conferred in business and management: 243,344

Q Ineducation: 91,013

Q Annual spending on alcoholic beverages by U.S. college students: $4.2 billion

Q President Bush's proposed fiscal 1992 budget for AIDS research: $1.2 billion

0 Of doctorates awarded by U.S. institutions, percentage that went to U.S. citizens, 1989: 74

0 Percentage of engineering doctorates that went to U.S. citizens: 45

a Number of current U.S. Supreme Court justices who attended Harvard Law School: 4

Q Harvard Law School's rank among U.S. law schools in number of alumni who have served on the Supreme Court: 1
Sources:

1,2U.S. Bureau of the Census; 34,5 Massachusetts Board of Education; 6,7,8 EDIC/Boston; 9,10 Center for Higher Education, linois State University;

11,12 The College Board; 13,14,15,16,17,18 Peterson’s National College Databank; 19,20,21,22,23 New England Economic Project; 24,25,26 U.S.
Department of Education; 27 U.S. Department of Health and Human Services; 28,29,30 American Council on Education; 31,32 Harvard Law School
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oing to College is
Not Out of the
Question.

One of the most important tasks we have is to get this message to every
Connecticut family with school-age children.

All of us—whether guidance counselor, financial aid officer, lender or
guarantor—must do our best in providing financial aid information to those who
need help in the pursuit of higher education.

For over 25 years our role has been to guarantee loans for eligible students and
their parents. We have approved more than 1 million loans for a total amount of over
2 billion dollars and we don’t intend to stop now!

We are the Connecticut Student Loan Foundation. For more information or
help call us at (203) 257-4001 and ask for the Information Center,
extensions 235, 2306, or 328.

CONNECTICUT STUDENT LOAN FOUNDATION

525 Brook Street P.0. Box 1009 Rocky Hill, Connecticut 06067 (203) 257-4001




A New Measure of Success in Business

olleges with business programs

can measure their success by the

number of graduates who become

millionaires or presidents of For-

tune 500 companies, or who
become CPAs, MBAs, Ph.D.s, CEOs or
anything else in the alphabet soup of cre-
dentials. But there is another much more
demanding measure: Does the college edu-
cate future business leaders who will mea-
sure their own success in terms of meet-
ing global human needs?

The Space Shuttle Challenger lifting off:

Engineers warned their superiors against the
launch. The fact that they were punished for
telling the truth did not nullify the impact of
their testimony upon NASA and the space
industry. Phots courtesy of NASA.

Most colleges would like to think that
occasionally they educate men and wom-
en who do indeed rise to positions of lead-
ership in medicine, politics, science and
business. But leadership can take on many
different meanings. Unfortunately, we
generally think of leadership in the context

Ll e ) R

of organizational structures, not as lead-
ership which challenges or bypasses giv-
en structures. It is one thing to lead a par-
ticular business organization, but quite
another to be the driving force in the busi-
ness community, however large or small.
Leading an organization from the top
down is very different from transforming
an organization from within or without
atany level. In other words, the meaning
of business leadership depends upon what
you mean by business and how far and
wide you expand
the vision of the
leader.

We should pre-
pare students for
leadership in the
world’s business,
encompassing the
economic and polit-
ical conditions of all
people and recog-
nizing the diversity
of cultural, ethnic,
religious and secu-
lar values that gov-
ern their lives. The
ways wealth is cre-
ated, acquired and
distributed are sure-
ly our business; it
Jres should also be our
business to look at
the ways wealth relates to poverty, human
degradation, starvation, violence and oth-
er human woes. It would be naive to claim
that wealth is the principal or only cause
of these conditions. But it would be equal-
ly naive to think that wealth has nothing
to do with the worsening plight of more
than half of mankind.

How can institutions educate business
students for leadership in the business of
all mankind, the exploited as well as the
exploiters, the clever and the unskilled,
the advanced and the economically retard-
ed, the suppliers and the demanders? This
requires looking beyond the self-interest
of existing business and political organi-
zations to the formation of new kinds of
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alliances, designed to meet fundamental
human needs around the globe, designed
to move within a variety of political sys-
tems and motivated to measure profit by
more than money alone — not to the
exclusion of money, but to the inclusion of
other measures of success. How does one
apply the principles of management,
finance, communications and marketing
to the survival of people too poor to buy
anything and too weak to work? How do
we manage, finance and sell the enterprise
of ecological survival? Perhaps Adam
Smith’s notion of the wealth of nations
has evolved over 214 years to a radically
different concept of wealth and nation-
hood.

A few years ago, 30 nations finally
agreed to the Montreal Protocol that pro-
posed a 50-percent reduction in the pro-
duction of chlorofluorocarbons (CFCs)
by the year 2000, in order to slow down
the deterioration of the ozone layer. Most
environmentalists lamented that this ges-
ture was too little too late. The DuPont
Co., which invented CFCs decades ago,
reversed its earlier position that the dan-
ger to the ozone layer was exaggerated and
announced that it would dedicate
resources to the development of an envi-
ronmentally safer alternative. That
provocative move, along with growing
evidence that the danger was greater than
imagined, led the Montreal Protocol sig-
natories to change their target to total
elimination of CFCs. Participation
increased to 60 countries and special pro-
visions were advanced to help Third
World countries comply. DuPont chal-
lenged the old dogma that the corpora-
tion’s sole responsibility is to look out for
its own self-interest. Of course, DuPont
has its own agenda, but it recognized that
the world has a larger agenda — survival.
Wouldn’t we be proud if our graduates
were part of the management team that
fashioned DuPont’s decision?

Similar to this environmental matter is
the concern for the millions of people
starving in Africa and India. The world
grows enough food to feed them, but



much of the food is discarded by growers,
transporters, markets and consumers. If
there were a way to cash in on starvation,
following the accepted practices of the free
market, someone would find a way to
deliver food by hook or by crook. In the
absence of a market solution to the prob-
lem of world hunger, the solution is left
to governments which often consider star-
vation a card to be played in a more impor-
tant power game. The Sudanese govern-
ment, for example, has used hunger as a
weapon in its nine-year civil war by
obstructing international relief efforts and
even bombing food supplies.

The human rights that we take for

granted are denied to hundreds of mil-:
lions of people, even in economically.

advanced countries. The conditions of
Blacks in South Africa is a case in point.
Great pressure has been put on interna-
tional firms to exercise their influence on
the South African economy in order to
persuade the minority White government
to end apartheid. When all other strate-
gies failed, the Sullivan Principles were
developed to encourage businesses oper-
ating in South Africa to use their presence
to improve the lives of Black workers
through better health care, housing, edu-
cation, fair employment opportunities
and working conditions. The scheme was
abandoned by many because it appeared
to be ineffectual.

History, however, may reveal that the
Sullivan Principles marked an indispens-
able step in the slow process toward end-
ing South African racism. The point is
that those corporate subscribers who were
willing to do business in a way that pro-
moted social justice were advancing
toward a goal that no other force was capa-
ble of reaching at the time. The strategy
shifted from disengagement to a business
decision made by businesspeople, with
business advantages in mind — but
including the more universal human goal
of political and economic freedom for
those outside the decision-making pro-
cess. Corporate self-interest and the inter-
ests of the disenfranchised coalesced.

Individuals can lead in the business
world in other ways. Consider the engi-
neers at Morton Thiokol Co. who warned
their superiors against launching the space
shuttle Challenger when the temperature
was dangerously low. The fact that they
were brushed aside with the comment that

0y

the launch go-ahead was a management
decision, and the fact that they were later
punished for telling the truth during a
congressional probe, did not nullify the
impact of their testimony upon NASA
and the space industry. But where in the
study of business do we alert students to
conflicts between company loyalty and
other loyalties — to human life, to nation,
to one’s profession, to the advancement
of science?

The Japanese offer many lessons about
the world’s business. Consider the case of
Kenji Kuan, the founder and head of
Group Koike, Japan’s most prestigious
design organization. Kenji Kuan isa Bud-
dhist priest, artist and designer who comes
from Hiroshima, where he witnessed the

- effects of atomic devastation. After that

experience, he says, he studied art and
design to try “to make things look natu-
ral again by designing things that would
improve people’s lives.” Recently he
reflected on how the simplicity, com-
pactness, power and elegance of the
Japanese tea ceremony and flower arrange-
ments often find expression in the design
of Japanese cars, trains, pianos, stereo sys-
tems and cameras. It has been observed
that elegance of design not only revived
but enriched that once broken nation.
The Japanese were able to apply meta-
physical insights to the demands of the
marketplace. There is a significant differ-
ence between concentrating on the way
things look on the outside and the way
one looks at things from the inside out.
That difference affects the way people
engage in business, the way they work, the
quality of the goods they produce and the
scope of the decisions they make.

n light of the growing strength of

the European Economic Commu-

nity, the radical transformations of

the socialist countries of Europe and

Asia and the role of Japan and
Southeast Asia in the planning of the
world’s economy, we must question the
old dogmas about laissez-faire relation-
ships between business and government.
Our fear of government and business
cooperation in long-range planning is dan-
gerously passé.

To resolve the confusion in the Middle
East, we must better understand the pro-
found influence of Islam upon all aspects
of the Arab world. The theology of Islam
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runs deeper than oil. There is more at stake
in the Persian Gulf than oil and power
politics.

Then there is the Third World, suffo-
cating under unbearable debt, squander-
ing natural resources such as forests and
minerals, polluting water and land with
chemicals prohibited everywhere else on
earth and being victimized on the one
hand by a lack of technology, and on the
other, by technology it does not under-
stand or control.

Nothing more dramatically illustrates
the confusion affecting the business of the
Third World than the disaster at the
Union Carbide plant in Bhopal, India.
Scholars I met in India characterized their
country as the technological laboratory of
multinational firms whose only rule is
“anything goes.” The Bhopal catastrophe
— from the original deal between the
Indian government and Union Carbide
to the handling of the disaster itself and
the final settlement of liability — repre-
sented a total collapse of the rule of law
in the country. It is fair to say that what-
ever good Union Carbide expected to do
for itself or for the Indian people was nul-
lifed by its failure to control conditions
that were well within its power to control.
Think of how many Union Carbide exec-
utives, financial planners, engineers, man-
agers and political consultants were aware
of the potential catastrophe in the plan-
ning, construction and running of that
plant. Every individual made a choice to
speak or remain silent, which is now
etched in the roster of 3,000 dead and
more than 100,000 seriously injured Indi-
ans who were given no choice in the mat-
ter at all.

here has to be a better way to con-
duct the business of the world.
First, we must educate the leaders
of business in a world of new
structures, opportunities and obli-
gations. ] am not suggesting some mas-
sive reform of the curriculum. We do not
need to change direction; we need to
intensify the thrust. We do not need new
principles; we need new ways to apply
those principles. Moreover, it is not only
what we teach but the passion that we
bring to our profession that determines
the quality of the outcome.
In a way, our mission is prophetic, not
in terms of predicting probable outcomes

46 NEW ENGLAND BOARD OF HIGHER EDUCATION

in the marketplace, but prophetic in the
Hebrew sense of a voice that changes
events, that thunders in discontent at the
gods of the status quo. A prophetic voice
shapes the future that others guess at, wor-
ry about or try to ignore. Teaching with
such conviction can hardly be boring,
though at times it might lead us into
healthy disagreement.

Events in the Soviet Union, in
Czechoslovakia, Hungary, Romania, in
China, South Africa and in the Middle
East make one wonder whether it is pos-
sible to foster in our students the same
courage, the same imagination, persever-
ance and moral commitment the world
expects of their counterparts in these
volatile places. They are expected to make
quantum leaps into a frightening future
without all the safety nets others require.
Do students expect less of us? Should we
expect less of our students?

To educate for world business
leadership is to see history not as
a vindication of everything we
think and teach, but as an
unfolding drama in which all
dogmas must adapt.

To educate for world business leader-
ship is to see history not as a vindication
of everything we think and teach, but asan
unfolding drama in which all dogmas
must adapt. If old systems and beliefs are
disintegrating, the leaders of the new eco-
nomic order — and their teachers — have
a unique opportunity, even responsibili-
ty, to cooperate in the weaving of a new
political, economic and cultural fabric.

If we are thinking only as far as the
immediate job market for graduates, we
may be missing one of the greatest oppor-
tunities in higher education’s history.

Nothing should bring more excitement
and hope to our work than the discovery
that some student measured his or her suc-
cess in the business world against the need
for food, for human rights, for a safe envi-
ronment, for an equitable distribution of
the benefits and burdens of civilization. 0

William P. Haas is a professor of humanities
at Bryant College. He is the former president
of Providence College and North Adams State
College.



Now for Something Completely Different:

Private colleges put the brakes on tuition,
while publics hit the gas

‘he 1980s saw U.S. colleges and universities stung by
“accusations of charging — in the words of former U.S.
Secretary of Education William Bennett — “whatever
the market will bear.”

Among the defenders of the tuition increases that ultimately
doubled the cost of a college education was former Harvard Uni-
versity President Derek Bok. In his report last year to Harvard’s
board of overseers, Bok attributed the

AT

omMencen

—

A Harvard student’s
1801 quarterly tuition bill: A whopping $15.73.

steep hikes of the 1980s to the sluggish increases of the 1970s.
By the 1980s, institutions needed the increases, Bok said, to raise
faculty salaries, address mounting construction and maintenance
costs and to provide the state-of-the-art equipment, facilities
and programs that today’s consumer-oriented students demand.

“Campus officials often raise tuitions rapidly in order to pro-
vide more of these services,” Bok said. “On the other hand, if
tuitions rose to the point that students no longer considered the
added benefits worth the cost, applicants would begin to apply
to other, lower-cost schools, and higher-priced colleges would
soon have to moderate their charges.”

Now it appears the “higher-priced colleges” are doing just
that.

Following a decade that began with tuition and mandatory
fee increases approaching 20 percent and ended with average
hikes around 9 percent, some prestigious, private colleges and
universities in New England are announcing their smallest per-

centage tuition increases in years. “I think they’re
worried about losing their enrollments,” says
Michael Spence of Parsons, Howland and
Spence, an independent college admissions
counseling firm in Boston. “I think they’re
worried about losing potential candidates who
may be put off by an ‘I don’t care’ attitude
about tuition increases.”
Ironically, the scaleback in tuition
increases comes at a time when colleges
seem to need money the most. “College
costs have gone up above general infla-
tion throughout the 1980s,” says Mid-
dlebury College President Timothy
Light. “Schools are all having to look
at budgets seriously and find ways
of economizing.”
Middleburyrecently announced
an increase in total costs of only
4.5 percent, its lowest percent-
age increase since 1974. Amherst
College’s 6.9-percent increase follows a 10.8-
percent increase the previous year. And other pricey schools fol-
lowing suit include Brown University, with a 5.9-percent hike,
Dartmouth College, with a 5.9-percent total cost increase, and
Harvard, Tufts University and Bowdoin College, all with increas-
es under 7 percent. Worcester Polytechnic Institute captured
headlines by announcing it wouldn’t raise tuition at all.

But while the trend among the more expensive private insti-
tutions — many of whose total costs top $20,000 a year — is
to keep tuition increases down, there is a tradeoff. Budget cuts
— now the norm for New England’s public campuses — have
begun to sting places like Dartmouth and Brown. For in the
words of Dartmouth spokesman Alex Huppe, “You just can’t
depend upon tuition alone to make zero meet zero at the bot-
tom line.”

In 1981, tuition and fees at WPI were $5,930. Today, those
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charges are $14,125. Total charges including room and board are
$20,045.

The school is not alone. Few colleges and universities escaped
the 1980s unscathed, with most seeing double-digit hikes that
tapered off to around 9 percent by the end of the decade. As
costs edged closer to — and in some cases, surpassed — the
$20,000 mark, however, both parents and the media launched
a barrage of criticism, accusing colleges of setting unnecessarily
high charges.

Many college officials today defend the large tuition hikes of
the 1980s with the same reasons Bok gave in his report last year.
The 1980s, they say, was payback time for the moderate tuition
increases of the 1970s, when double-digit inflation forced col-
leges and universities to hold down tuition and defer expenditures
such as faculty raises and building construc-
tion and maintenance — issues that had to be
addressed when the 1980s rolled around.

In addition, officials say they were faced with
a shrinking pool of college-age students who
seemed to expect much more from colleges
than earlier generations of students. To remain
competitive with other schools, they built new
facilities and laboratories, bought state-of-the-
art computers and equipment, and added new
academic disciplines and extracurricular activ-
ities. And the pricetag on all these items tend-
ed to increase much faster than those measured
by the Consumer Price Index.

“There is an expectation [among students]
that seems insatiable in terms of services,” says
Brian Hawkins, associate provost for academ-
ic planning at Brown.

Middlebury’s Light agrees. “People have
expected more out of colleges without asking
who is going to pay for it.”

Aid conundrum

But most officials agree the real “budgetbuster” of the 1980s
was financial aid. While federal dollars remained fairly constant,
inflation in effect resulted in a decrease in financial aid. Mean-
while, the demand for aid was increasing.

“The more we raised tuition, the more [students] needed finan-
cial aid,” says Dartmouth’s Huppe. “The federal support was
coming in at constant dollars, but that meant Dartmouth had to
come in and fill the difference.”

In 1983, Dartmouth allocated $7.5 million of its own funds
for financial aid, according to Huppe. By 1989, that figure had
nearly doubled. During the same period, federal financial aid
went from representing 23 percent of total aid to Dartmouth
students to 15 percent.

And while WPT’s tuition rose 138 percent from 1981 to 1990,
the college’s financial-aid budget skyrocketed 470 percent.

According to WPI President Jon C. Strauss, approximately
75 percent of WPI's students receive need-based financial aid.
Fifty-five percent receive aid directly from the school. As a result,
even a modest tuition increase would not have generated much
new revenue for the school, Strauss says, because most of the
money would have been put back into financial aid to help stu-
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Budget cuts —
now the norm
for New England's public
campuses —havebegun  nared.
to sting places
like Dartmouth
and Brown,

dents cover the tuition increase. Instead, WPI opted to hold
tuition to this year’s costs.

“We’re not going to increase tuition until we get increasing
revenue,” Strauss adds. “That just doesn’t make sense.”

With less new revenue coming in, however, colleges, both
independent and public, are scrambling to find places in their
budgets where cuts can be made. And most schools say few if
any areas will be exempt. “There is not one item in [Dartmouth’s]
budget that is not under very close scrutiny,” says Huppe. “That
includes ... pretty much everything but tenured faculty posi-
tions.”

In January, Northeastern University announced it would lay
off 175 employees — 10 percent of its administrative and sup-
port staff — to combat budget problems. Yale is preparing to
cut up to 10 percent from selected academic
department budgets and may reduce its fac-
ulty in an attempt to cut $10 million from
its budget. WPI’s efforts to trim $2.5 million
have resulted in 23 staff positions and some
extracurricular activities being cut. Dartmouth
has eliminated 52 administrative positions
and several junior varsity sports. And Nor-
wich University recently announced $1.5 mil-
lion in cuts, with up to 30 jobs being elimi-

Public tuitions up

The cutting is commonplace at New Eng-
land’s public colleges and universities, which
are fighting their own battle of the budget.
But there is one notable difference: While the
expensive private colleges are keeping their
tuition increases down, New England’s pub-
lic campuses have seen double-digit tuition
hikes in recent years. And the cuts and price
hikes aren’t over. »

In Massachusetts, Gov. William Weld’s proposal to cut near-
ly $100 million from public higher education received vigorous
opposition from Beacon Hill and state educators. Weld’s orig-
inal proposal would have closed as many as five state colleges,
set tuition on a sliding scale and cut $17 million from the state’s
scholarship program while converting the remaining $40 mil-
lion to loans. (In addition, the administration proposed abol-
ishing both the Board of Regents of Higher Education and the
state Board of Education, which oversees K-12, and centraliz-
ing control under a new cabinet-level secretary of education.)

But in April, the administration softened its stance, saying
that while campus closings this year would be unlikely, it would
still try to trim $79 million from the higher-education budget
through a 7-percent, across-the-board cut in administration as
well as tuition and fee increases. At press time, the Board of
Regents was considering tuition increases as high as 25 percent
at state colleges and universities, 15 percent at community col-
leges, and 32 percent at the Massachusetts Maritime Academy
and the Massachusetts College of Art.

Weld reportedly also supports a proposed merger of the Uni-
versity of Lowell and Southeastern Massachusetts University
with the University of Massachusetts, a plan favored by the



schools themselves, but not yet acted on by the state’s legislative
leadership.

Meanwhile, Rhode Island’s public higher-education employ-
ees will take a 10-percent cut in salary for the remainder of this
fiscal year in order to avoid program cutbacks or layoffs. Under
the “Petrocelli Plan,” named after Higher Education Commis-
sioner Americo Petrocelli, the salary-reduction plan will con-
tinue for the first 19 biweekly pay periods of fiscal 1992. In
return, staff will accrue an equivalent amount of paid leave,
which may be used as additional vacation or sick leave or be paid
out at retirement.

In Connecticut, Gov. Lowell Weicker has called for tuition
increases as high as 33 percent, while ordering layoffs of more
than 2,600 state employees. Neatly half of those layoffs — about
1,200 — could be state college and university jobs, including
more than 400 faculty. But higher-education officials have said
that such a major reduction in staffing would necessitate cut-
ting up to 3,600 full-time students and the loss of nearly $15
million in tuition revenue.

A shift from publics?

With budget cuts come changes. Changes in staffing, changes
in resources, changes that may offset the benefits of a tradition-
ally lower-priced public education or the recent lower tuition
increases at the more expensive private colleges. In fact, budget
cuts and tuition increases at both the independent colleges and
state schools may be a boon to those in the middle: the more
moderately priced private colleges.

According to Elwood Farber, executive director of the Rhode
Island Higher Education Assistance Authority, college-bound
students may find that New England’s public colleges and uni-
versities have raised tuition for out-of-state students to the point
where they are comparable to some private colleges. “A student
might say, ‘Gee, the University of Rhode Island is about the
same price as Bryant, and Bryant has better name recognition,
so I might as well get Bryant on my diploma,”” says Farber.

Public universities may also lose students to more moderate-
ly priced public colleges. According to Farber, while the number
of applications to URI decreased slightly last year, applications
to the less expensive Rhode Island College rose 17 percent.

In the end, what may have to change most on college cam-
puses, both public and private, are expectations. “Students will
not have quite the same choice in some extracurricular activi-
ties that they had,” says Dartmouth’s Huppe. “They may not
have all the services that they once demanded.”

Indeed, when Light sent letters informing Middlebury stu-
dents of the 4.5-percent price increase, one angry student called
the president to protest the waste of paper. But the Middlebury
letter may just sum up the situation at today’s colleges and uni-
versities: “Like all organizations, public or private,” the letter
read, “we will have to spend the *90s figuring out how to do
more with less.” 0

Jennifer McCauley is a staff writer for CONNECTION.

Ketchum, Inc.

Founded in 1919, Ketchum, Inc. is the largest and most
experienced firm in fund raising, serving New England

from our office in Boston.
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SUMMER SEMINARS IN HUMANITIES AND SOCIAL SCIENCES

... a group of short seminars offered to teachers and other professionals,
presented on the campus in Cambridge by members of the MIT faculty

The Myth & Reality
of America’s Political and Economic Decline
June 24-28 Richard Valelly

The American Psyche:
Origins and Elements
June 10 - 14 Bruce Mazlish

Power, Peace and War:

A Clausewitizian Approach
to the 19th & 20th Century
July 9 -13 David Ralston

Literature and Ethical Values
June 17- 21 Alvin Kibel

The Literature of Leadership
August 12-16 Michael Kaufman

Enhancing the Tools of Personal Communication
July 8-12 Alan Brody

Ethnomusicology: Gateway to World Music
July 29 - Aug 2 Stephen Erdely

Jazz and American Culture
July 9 -13 Mark Harvey

1992: Rising US-West European Tensions
June 10 - 14 William Griffith

Screenwriting
July 15-24 Christopher Thornton

Shakespeare: Contemporary Approaches
July 9 - 23 Peter Donaldson

Women and Work:

‘What Difference Does Gender Make?
July 23-26 Sue Carey, Ruth Perry,
Isabelle de Courtivron

Measuring the Unmeasurable:
Non-Market Effects & Public Policy
June 17-21 Jerome Rothenberg

Teaching Basic Musicianship: ,
A Practicum in New Uses of the Computer
Aug 5-9 Jeanne Bamberger, Evan Zyporin

The Death of Nature:
Ideas of Nature and Enviroment
Aug 19-23 Alvin Kibel & James Paradis

Building Communities That Work:
Understanding the Link Between Culture & Power
July 8-12 Melvin King & Anotnia Darder

Film Music
June 17-21 Martin Marks

Body Awareness
June 17-21 Beth Soll

Contemporary France: Myth & Realty
July 15-19 Avagail Vicente

Ethical Conflicts in Recent American Science
June 24-27 Charles Weiner

Tradition and Innovation
in Early Modern Fiction
July 16 - 23 David Torburn

Contemporary American Religious Movements
July 23-27 Arthur Kaledin

for further information on content, tuition, scholarships and housing, contact:
MIT, Summer Session Office, E19-356,Cambridge, MA 02139
Phone: 617-253-2101 Fax: 617-253-8042




Summer Schools;

(zood Service and
(zo0d Business

BONNIESNEWNMAN

sk New England college admin-
istrators about their plans for
summer, and they’ll tell you: an
institute on drug policy for sec-
ondary-school teachers, a six-week pro-
gram in international relations in the
French Alps, dramatic productions by 7-
to 10-year-olds, an ecological exploration
of the Isle of Shoals, an English as a Sec-
ond Language program for students of all
ages ... and that’s just the beginning.

The notion that school is closed for
summer is as outmoded as the one-room
schoolhouse. Two-thirds of all four-year
colleges and universities in New England
now offer academic summer sessions. And
for good reason: Besides putting facilities
to year-round use, summer school allows
campuses to reach new populations, devel-
op innovative curricula and generate addi-
tional income.

Summer programming falls into three
basic categories: sessions offering standard
courses for credit; special programs for
targeted populations; and leasing of space
to outside groups for conferences. Insti-
tutions tend to do what best fits their mis-
sion and resources. For example, a rural
college with stables may run a summer
equestrian program, while an urban uni-
versity may form a partnership with a city
school system to provide workshops for
teachers.

Summer’s advantages

Because summer programs don’t
depend on tenured faculty and required
curriculum, they can serve as a liberating
force for staff and faculty. A course can be
redesigned to meet the needs of practic-
ing teachers; a distinguished visiting fac-
ulty member can be brought to campus
and a course for which there is no room
during the traditional academic year can
be added or tried for the first time. Sum-
mer school promotes experimentation as

well as a needed response to the emerging
needs of students and society.
Summer’s compressed format and
pleasant weather allow for one-of-a-kind
courses that are not realistic during the
traditional year, such as studying ecolo-
gy at the seashore or art in Mexico. Stu-
dents who may not be able to afford the

ally cover only those faculty salaries and
institutional services that are used. Because
fewer services are available, the savings can
be passed on to the student.

Who attends? Mostly the college’s year-
round students who want to get ahead,
catch up on a missed course, concentrate
on a particularly difficult course, or com-

cost or time of a “junior o
year abroad” may take | g! g

advantage of numerous
international, off-site sum-
mer programs. Summer
internships and research
opportunities with faculty
offer students credit for 8
unique individualized &
learning.

Summer school classes
are often smaller, allowing
for more faculty and stu-
dent interaction. The cost
can be lower too — as low as 50 percent
of academic-year tuition at some private
institutions. The reason is that while tra-
ditional academic-year budgets generally
cover the full cost of college services and
facilities, summer program budgets usu-

bine a summer job and coursework. Stu-
dents from other colleges who are home
for the summer are another key audience,
as are adults who have time during the
summer to enjoy an area college’s
resources.

YOUR SUCCESS STORY
STARTS HERE!

AQUINAS

COLLEGE + NEWTON
Degree Programs One-Year Certificates
Business Management Accounting
Business Accounting  Office Technology
Early Childhood Specialist
Education Legal Secretary
Legal Secretary Executive Secretary
Medical Secretary Medical Secretary
Executive Secretary ~ Medical Assisting
Medical Assisting
General Business /
) Liberal Studies
Two-year private
college for women.
Internships and Information:
career placement. (617) 969-4400

Admissions Office 15 Walnut Park Newton, MA 02158
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For many students, there is simply no
value in taking three months off each year
— a holdover practice from our agrarian
past. An estimated 56 percent of U.S. col-
lege students must attend school part-time
in order to juggle career and family respon-
sibilities. They often rely on summer
courses to complete their college educa-
tion.

New populations

Many colleges and universities now
offer summer programs giving high-school
students an insider’s look at college life as
well as data to use in choosing a college. In
some cases, the students earn college cred-
it while testing their academic abilities in
a campus setting. By allowing potential
applicants to experience campus life, those
programs also provide a boost for college
admissions officials dipping into a declin-
ing pool of college-age students.

On many campuses, summer is also the
time for intensive professional institutes.
For a lot of professionals — particularly
educators from elementary school teach-
ers to college professors — summer is the
only time they can pursue their interests;

they appreciate the concentrated format
of a one- to three-week program. College
faculty also enjoy seeing some new faces
in their classrooms to share their exper-
tise.

Meanwhile, adults of all ages, particu-
larly people over age 60, re-experience
their love of learning through “alumni
colleges”or programs such as Elderhostel,
where they live on campus and study top-
ics ranging from geology to autobio-
graphical writing, from medieval tapestries
to physical fitness.

The bottom line

While all these benefits are laudatory,
the chief rationale for summer school is
the significant financial contribution the
programs make to individual faculty and
their host institution. Many faculty count
on the supplemental salary from summer
teaching to offset base salaries, which are
often lower than in other settings.

Although most public institutions offer
a summer session as simply another term,
most private institutions minimally expect
the summer school to be self-supporting
or, more likely, to return a surplus that

PLYMOUTH STATE COLLEGE
of the University System of New Hampshire

M.Ed.

In the heart of New Hampshire's gorgeous lakes and mountains region, study in an
intensive Master of Education program designed to match your teaching schedule.

At Plymouth State College you can complete degree requirements for the following
concentrations in just two or three summers accompanied with minimal coursework
during the academic year:
Administration and Supervision
Counselor Education
Elementary and Secondary Education with options in
Educational Computing
Environmental Science
Gifted and Talented
Self-designed Studies
Heritage Studies (Social Science)
Mathematics Education
Reading Specialist
also

Special Education Administration (jointly with
Keene State College and Gallaudet University)
Upon advisor approval, up to 9 graduate credits may transfer to the program.
(Options in Elementary and Secondary Education do not lead to initial certification.)
Individual /family housing available.

For information and application materials contact:
Office of Graduate Studies, Dept. F
Plymouth State College
Plymouth, NH 03264
(603) 535-2737
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might be as high as four times expenses.
In the current economy, there is increas-
ing financial pressure on summer schools
to help offset budget difficulties elsewhere
in the institution. The summer school
director needs to be market-sensitive and
make tough decisions with regard to the
bottom line without sacrificing quality.

In the current economy,

there is increasing financial
pressure on summer schools

to help offset budget difficulties
elsewhere in the institution.

Summer schools face other battles, too.
For one, there’s an image problem — the
perception that summer schools offer only
“remedial work.” They offer much more.
In addition, questions have been raised
about the quality of compressed courses
— meeting in four to eight weeks instead
of a standard semester. National studies,
however, show no difference in the qual-
ity of learning in a compressed-format
course. While most courses can be suc-
cessfully reorganized in a compressed for-
mat, some are better suited to this model
than others. The compressed format is
usually offset by sensitive instructors and
the acknowledgement that a full-time load
is two courses, rather than four.

Finally, summer school administrators
often need to invest time in internal pub-
lic relations, reminding their colleagues
that the college is still in operation dur-
ing the summer. For example, office staff
should stagger their vacations in order to
provide needed services, and building-
repair schedules should work around sum-
mer programming.

The excitement in running summer
schools is in balancing the inherent ten-
sions, while producing quality program-
ming, responding quickly to studentand
societal needs, encouraging innovation
and operating a fiscally responsible enter-
prise. In that sense, summer schools may
well be a model for the academic enter-
prise of the 1990s. 0

Bonnie J. Ntwmah is the director of summer
school and associate dean of arts and sciences at
Tufts University and the treasurer of the North

American Association of Summer Sessions.



Student Aid
at the Grassroots
STEPHEN M. PRATT

Q'When the 1980s construction boom
transformed the waterfront of Cam-
bridge, Mass., residents began to worry
about the future of their community.
They persuaded waterfront developers
to contribute $250,000 to a new East
Cambridge Scholarship Fund.

0 In nearby Arlington, Mass., the
town scholarship fund sought and won
approval from the Massachusetts Legis-
lature to add a check-off item to town
tax bills for contributions. All town res-
idents — including adult students —
are eligible for the scholarships. And a
fund made up of voluntary overpay-
ments has grown to more than
$100,000.

a In Hartford, Conn., the Greater
Hartford Inter-racial Scholarship Fund
supports students from area schools, with
a special emphasis on minority students.
With a board comprised of leaders from
the inner city, the business community
and public schools, the fund last year
distributed more than $66,000 to stu-
dents from families with average incomes
under $17,000.

0 In Norway and Paris, Maine, stu-
dents used to shuffle through a heap of
forms to take a shot at the various small
scholarships available. The scholarship
funds have been reorganized into a sin-
gle fund, managed by a cross-section of
community leaders under the auspices
of the Kiwanis Club. Students now com-
plete one application to be eligible for
all community grants.

From Fairfield County, Connecticut,
to the northern reaches of Aroostook
County, Maine, a coordinated grassroots
effort is helping New England families
overcome the triple threat of rising col-
lege tuitions, sinking student financial
aid and economic decline.

More than 100 New England cities,
towns and neighborhoods have orga-
nized community scholarship founda-

tions run by the community, for the
community, with money raised in the
community. Rather than waiting for
Washington or state legislatures or banks
to solve their problems, each of these
communities has pooled its resources
and organized scholarship foundations,
which are linked to a national grassroots
network of “Dollars for Scholars” chap-
ters in more than 530 like-minded com-
munities.

Triple threat

The effort is gaining in importance.
Tuition increases at private four-year
colleges averaged 8 percent last year; pub-
lic college tuition rose an average 7 per-
cent. It was the 10th straight year that
tuition rose faster than inflation. Mean-

The increase in personal economic
hardship, combined with rising tuitions
and declining government aid, have put
higher education out of reach for many
young people in New England. Ata time
when efforts to reduce crime, drug use
and teen pregnancy are intensifying, the
ultimate solution to these problems —
education — seems unattainable. Enter

Dollars for Scholars.

Network benefits

The Dollars for Scholars network is a
program of Citizens’ Scholarship Foun-
dation of America (CSFA), a national
nonprofit student-aid organization
founded in Fall River, Mass., in 1958.
Last year, CSFA — through local Dol-

lars for Scholars chapters and its corpo-

while, federal student-aid pro-
grams have shifted away from
grants and toward loans, result-
ing in a significant decline in col-
lege attendance among the poor,
who are less likely to assume
heavy debt to finance education.

In New England, the news is
especially bad. Ongoing state
budget crises have caused across-
the-board cuts in the financial-
aid budgets of state universities

AMOUNT OF
CSFA-GENERATED AWARDS

1986 1987 1988 1989 1990

and colleges. Four of the six New Eng-
land states — Vermont, Massachusetts,
New Hampshire and Connecticut —
rank among the top 10 nationally in
tuition and fees at flagship state univer-
sities. All six states are considering cut-
ting — or at best, level funding — their
scholarship programs.

In Massachusetts, for example, Gov.
William Weld’s proposed fiscal 1992
budget would raise tuition by more than
$1,000 for some state residents who
attend the University of Massachusetts
system, while converting the state’s $57
million scholarship fund to a low-inter-
est loan program.

The news would be discouraging to
New England families under any cir-
cumstances. But to make matters worse,
the government’s troubles are linked to
widespread economic problems. In
1990, New England lost nearly a quar-
ter of a million jobs. Unemployment
during the spring topped 9 percent, the

highest level since the 1982 recession.

rate scholarship programs — distribut-
ed $19.8 million in scholarships to more
than 20,000 students.

CSFA programs last year granted
3,044 scholarships totaling $2.8 million
to students attending New England col-
leges and universities.

Each Dollars for Scholars chapter
enjoys the strength of an independent
foundation based in the community as
well as access to other groups working
toward the same goals. The New Eng-
land regional office, based in Cambridge,
Mass., acts as a conduit for the exchange
of ideas among the New England chap-
ters, while introducing ideas from out-
side the region.

The North Reading, Mass., chapter,
for example, might get a good idea from
as nearby as Wakefield, Mass., or from
a sister program in Houlton, Maine, or
Franklin, Indiana. In fact, North Read-
ing has imported an Indiana variation
on bingo for successful fundraising.
Instead of using vinyl bingo cards at a
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local church, residents gather at a town
football field and gamble that a rented
cow will feel nature’s call on the section
of the field they’ve chosen. “Cow chip
bingo” raised more than $8,000 for the
North Reading chapter.

The CSFA affiliation also benefits
Dollars for Scholars chapters by elimi-
nating the headache of applying for
501(c)(3) status with the Internal Rev-
enue Service. All affiliated organizations
are listed on CSFA’s group-exemption
rosters and issued their own employer
identification numbers, so they can
immediately receive tax-deductible con-
tributions. CSFA also provides “How-
To” guides on recruiting and organiz-
ing volunteers, running publicity
campaigns, raising funds and distribut-
ing awards.

In addition, five New England cor-
porations and foundations have recent-
ly made it much easier for communities
to start their own scholarship funds. New
England Telephone, Raytheon, Arthur
D. Little, The George Alden Trust and
the Jessie B. Cox Charitable Trust have
all contributed to a “challenge fund,”
which will provide a new scholarship
program with $2,000 once the program
raises its first $2,000 locally.

Helping the region’s colleges

The Dollars for Scholars program is
also producing benefits for New Eng-
land colleges and universities, which have
witnessed the disappearance of above-
average yields on endowment principal,
slowed increases in government research
contracts and a student market appar-
ently no longer willing to stomach large,
annual tuition hikes. Many colleges such
as Yale University and Northeastern
University have announced major cost-
cutting measures.

As the economic challenges loom larg-
er, the competition for a dwindling pool
of freshmen is now taking its toll, par-
ticularly on private, tuition-reliant insti-
tutions. To survive, New England’s col-
leges and universities will have to find
new ways to attract students and the
financial resources to support them.

More than 300 colleges and univer-
sities across the country have recognized
the growing importance of private-sec-

tor aid in setting their financial-aid bud-
gets. The Collegiate Partners Program
connects member institutions to a grow-
ing movement of grassroots scholarship
programs as well as innovative corpo-
rate initiatives, such as the Pepsi Chal-
lenge program in inner-city Dallas and
Detroit.

Some of CSFA’s Collegiate Partners
have taken their commitment a step fur-
ther, becoming Matching Grant part-
ners. By agreeing to match CSFA awards
within set limits, more than 100 colleges
across the country are encouraging com-
munities to continue developing grass-
roots scholarship aid while attracting
more of that aid to their campuses.

CSFA sends a catalogue of its Match-
ing Grant partners to the high-school
guidance offices of every community
where it has an affiliate program, giving
its partners unique access to more than
500 high schools nationwide. Suffolk
University, St. Michael’s College, New
Hampshire College and Johnson &
Wales University are among the many
CSFA matching grant partners in New
England.

Recent trends in higher education
financing indicate that government pro-
grams at both the federal and state lev-
els will no longer meet the needs of stu-
dents or of postsecondary institutions.
As “downsizing” gains favor among pol-
icymakers, students and institutions are
finding they must look to themselves to
meet those needs.

Dollars for Scholars and the Colle-
giate Partners Program represent a first
step toward self-reliance for communi-
ties and colleges that hope to prosper in
the 1990s. For communities, scholar-
ship programs can be linked effectively
to efforts to increase graduation rates,
improve schools and create economic
opportunity. For colleges and universi-
ties, partnership with communities pro-
vides a vital source of private-sector
scholarship resources while enhancing
the institutions’ appeal to students whom
they rely on to survive and grow. 0

Stephen M. Pratt is the New England pro-
gram development officer for the Citizens’
Scholarship Foundation of America.

54 NEW ENGLAND BOARD OF HIGHER EDUCATION

A Next Step for
Community College
Students

PIEDAD
ROBERTSON

ecause of their strategic locations,

community colleges provide the

primary road to higher education

for underrepresented ethnic
minorities and other disadvantaged
groups. To fulfill their mission, however,
the public two-year colleges must aggres-
sively promote the transfer of students —
especially low-income Black and Hispanic
students — to four-year colleges and uni-
versities.

Successful transfer from community
colleges to four-year schools often depends
upon articulation agreements worked out
by the participating institutions. These
agreements are designed to encourage
smooth transfer by clearly identifying pre-
requisites for admission into the four-year
programs. These requirements may
include a specified distribution of cours-
es or level of advancement in certain course
areas. The central goal of the agreements
is to minimize loss of time and credit for
the graduate of the two-year college.

Community colleges must be assured
that students who complete a lower-divi-
sion program with satisfactory grades —
often C’s or higher — as specified by the
receiving four-year institutions, will be
admitted to bachelor’s degree programs.
Four-year institutions, meanwhile, must
be assured that transfer students have
received the quality education needed to
successfully continue their studies.

The effectiveness of transfer articula-
tion is demonstrated by student achieve-
ments, graduation rates and job place-
ments. Too often, however, articulation
agreements lose their impetus because the
parties involved cannot successfully col-
laborate. For example, four-year institu-
tions may impose requirements on trans-
fer students that go beyond the original
agreement (such as requiring transfers to
earn higher grades than non-transfers in



certain courses) or simply intimidate trans-
fer students with their bureaucracies.

A barrier of bad attitudes also stands
between community colleges and four-
year institutions. In some cases, faculty at
the institutions do not respect each other’s
work. Along with this comes an assump-
tion that community college transfers are

these services should not be limited to dis-
advantaged students, strong efforts are
needed to identify, motivate and support
ethnic minority and other disadvantaged
community college students who may oth-
erwise lose the opportunity to complete
a bachelor’s degree program. This is essen-
tial if educational equity is to be achieved.

tion officials in New England should pro-
vide a strong show of support and a tough
demand for compliance with articulation
agreements. Artificial institutional barri-
ers to transfer can be removed if student
mobility and access are the focus.
Legislative mandates used in some states
for transfer articulation agreements are

less capable than students who entered
four-year institutions straight from
high school.

Another major barrier is financial.
It is not unusual for a community col-
lege student to be supporting his or
her family while attending college.
The student is likely to need a com-
mitment of financial support from
the higher-priced, four-year institu-
tion.

Successful arrangements

How can institutions encourage
smooth transfer? For starters, com-
mon or “articulated” numbers can be
assigned to community college cours-
es that are considered equivalent to
courses at the four-year institutions.

Robertson: Aggressively promote student transfer.

No published material outlines
what the six New England states
are doing to
promote transfer,

not needed if New England’s faculty,
administrators and student person-
nel officers collaborate effectively.

But governors, legislatures and
appropriate agencies should issue and
support policies that provide direc-
tion, oversight and monitoring of the
effectiveness of the transfer articula-
tion process. Moreover, information
should be collected periodically to
analyze the process and recommend
changes in policies, regulations and
practices.

Articulation is a guarantee beyond
the good intentions of agreements
like the 1990 Massachusetts Transfer
Compact, which outlines for public
institutions the standards and mini-
mum requirements to be followed

Articulation, however, should also
encompass courses taken in lieu of equiv-
alent courses. For example, Lesley Col-
lege, a four-year institution, requires its
freshmen to take a course titled “Global
Perspectives.” The objective of the course
is to give students exposure to non-West-
ern culture and literature. Through an
articulation agreement with Bunker Hill
Community College, Lesley accepts cred-
its for any non-Western literature elective
earned at Bunker Hill in lieu of the “Glob-
al Perspectives” requirement.
Information about articulation agree-
ments should be disseminated to coun-
selors who advise transfer students and to
faculty, who have chief responsibility for
developing agreements covering course
equivalency and transferability in specif-
ic degree programs. Campuses also should
provide an appeals process for institutions
and students to address what are consid-
ered to be unfair articulation agreements.
Because transfer students ~may
encounter social and personal problems
in acclimating themselves to the four-year
college environment, student support staff
in both the two- and four-year institutions
should collaborate on services such as out-
reach and recruitment, counseling, aca-

demic advising and financial aid. While

At Bunker Hill, we encourage and
advise students to go on to four-year insti-
tutions that can provide them with oppor-
tunities for cultural enrichment and max-
imum academic achievement.

With this in mind, Bunker Hill and
Roxbury Community College are using
articulation agreements to open doors to
six historically Black colleges and univer-
sities, including Florida A&M Universi-
ty, Howard University in Washington
D.C. and Tuskegee University in Alaba-
ma. Under the agreement, community
college graduates who complete specified
courses and maintain academic standards
are assured acceptance and credits at the
participating four-year colleges, as well as
some financial aid.

Bunker Hill is in various stages of artic-
ulation agreements with two dozen other
institutions.

Leadership needed

Institutional cooperation and articula-
tion agreements may get a boost now that
New England colleges are faced with a
smaller group of traditional college-age
students and severe fiscal constraints. But
leadership is needed to guarantee the
integrity of transfer articulation. Educa-

for student transfer. This compact
should set the stage for equitable student
transfers between all higher-education
institutions in Massachusetts. But it is not
as effective as it could be because there is
no directive or strong support from above
to ensure compliance.

The region should also support efforts
by the New England Transfer Articula-
tion Association to increase awareness of
what the region is doing — or should be
doing — to promote transfer articulation.
Research could help determine changes
needed at both community colleges and
four-year institutions to help students
transfer and succeed. Yet no published
material outlines what the six New Eng-
land states are doing to promote transfer.

In the absence of such research, the feel-
ing that, as one official put it, “we’re prob-
ably no worse than anyone else” will keep
us all short of our educational missions.
Meanwhile, the population of our com-
munity colleges is growing — and grow-
ing impatient, waiting for doors to open
for advancement. 0

Piedad Robertson is the president of Bunker
Hill Community College.
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NEW ENGLAND COLLEGES HAVE A HAND

IN BUILDING THE NEW SOUTH AFRICA

MAYA RANCHOD with JEREMY BORAINE

he Indian Ocean seaport of Durban is known as a

resort city because of its subtropical climate. But

like all cities and towns in South Africa, Durban

deals daily with the persistent effects of apartheid.

Political strife in the country’s eastern province of Natal

has had a severely destabilizing effect on the region, damaging
economic growth, education and social conditions.

Durban is said to be one of the fastest growing cities in the

world. But much of this growth is unplanned and even

unseen, hidden in the sprawling townships where

the illiteracy rate in

some cases is said to
approach 87 percent, and
unemployment runs over 50
percent.

Operating amid this trou-
bled landscape is the Univer-
sity of Natal. With campuses in Durban and Pietermar-
itzburg, it is one of South Africa’s 21 universities and one
of the five historically “open” universities that receive schol-
arship support for Black students through the Open Soci-
ety Scholars Fund (OSSF), which is operated by the New
York City-based University of Cape Town Fund.

U.S. institutions that provide financial assistance to Black
South African students through the OSSF are playing a key
role in helping the open universities push social reform for-
ward through increased Black enrollment, fully integrated
living accommodations and expanded student services.

But more is needed. The OSSF is now seeking three-year
commitments of $4,200 per year to provide tuition, hous-
ing and academic support to Black South African students.

The other historically “open” institutions where students

Hein Boinia 1995

receive OSSF support are the universities of Cape Town,

Rhodes, Western Cape and Witwatersrand.

Growing demand

Founded in 1910, the University of Natal now enrolls
some 14,000 students, 36 percent of whom are Black. Its
medical school, until recent legislative changes, was the tra-
ditional place for Blacks to receive medical training in South
Africa. Steven Biko trained there.

In the past decade, the demand for higher education
by able men and women of color has put severe stress
on the institution. The university has mounted large-

scale, financial-aid schemes and tutoring plans to enable
Black students to enter the demanding university envi-
ronment and not only survive but succeed. At the same
time, the university has faced declines in state subsi-
dies. (Like all universities in South Africa, Natal
receives about 60 percent of its funding from the gov-
ernment.)

Black enrollment will continue to increase at a
rapid pace. According to university projections, two-

thirds of the student population will be Black in 20
years.

Dormitory integration already has led to increased social
interaction between Blacks and Whites. “Initial friend-
ships between Black and White students were distant, but
prolonged integration in dormitories and classrooms result-

ed in lasting friendships,” says Jeffrey Smith, a student of

mixed race who is supported by an OSSF scholarship
through Dartmouth College. Smith notes that the major-

ity of house presidents or dormitory heads are Black — a

dramatic shift from recent days when Black students did

not participate in official university functions.

Judy Brightman, an administrator in the Student Sup-
port Department, says she thinks Black student participa-
tion in a number of traditionally White student organiza-
tions will increase over the next year. A plan to merge the
predominately White Student Representative Council and
the Black Student Society later this year is an indication of
the cautious, but definite, move toward integration of Black
and White.

But having only recently seen an end to state attacks on
academic freedom, police on campus and students and fac-
ulty members hauled off to detention, the university and
its students will need moral and material support to face

the challenges ahead.
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New England Campuses
Helping Black
South African Students:

Bentley College
Boston College
Boston University
Bowdoin College
Bryant College
Connecticut Regional Technical
and Community Colleges
Dartmouth C u]]wa
Massachusetts Institute of Technology
f\]iddlcbm“\' (W()Hcgt
Norwich University
Providence College
Radcliffe College
Saint Anselm College
Simmons College
Southeastern Massachusetes University
Tufts University
University of Connecticut
Iniversity of Hartford
rsity of New Hampshire
rsity of Southern Maine
Iniversity of Vermont
\\ k”ulx\ ( (1”LUL
‘esleyan University
Williams College

The continuing violence in Natal has seriously affected
students. Brightman reports that not a single Black family
has been untouched by the conflict between the African
National Congress and Inkatha. Large numbers of students
— some commuting from embattled townships, others liv-
ing in university residences and worried about their fami-
lies— have needed psychological counseling.

In addition, the apartheid education system has left Black
students ill-equipped to handle the academic demands of
a university. Natal, like other schools supported through
the OSSF, seeks to address the basic inequalities in South
African society through a system of academic support.

Foundation courses in English, math and science and
ongoing specialized tutorial support give students an oppor-
tunity to compete effectively and succeed. Not surprising-
ly, there is a clear correlation between academic support
programs and grade performance. The university plans to
institutionalize academic support services to reach all stu-
dents, Brightman says.

But the chief barrier to increased Black enrollment and
support remains. Says incoming Vice Chancellor James
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Now entering its sixth year YR
of operation, the OSSF is Ww/

designed to address that prob-

lem. Forty U.S. institutions, including 24 in New England,
are currently participating in the program, providing over
$200,000 annually in financial aid for 63 Black South
African students.

The New England Board of Higher Education contin-
ues to play a vital role in the OSSF — and the new South
Africa. NEBHE-associated institutions are providing
$113,000 to help support 35 students. O

Maya Ranchod is the former coordinator of the Open Society
Scholars Fund. Jeremy Boraine is a freelance writer in New York
City. Both attended the University of Cape Town.
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‘What do each of these groups have in com-
mon with The ServiceMaster Company? To-
gether, their commitment, dedication, and
inspiring leadership are making a difference in
education today.

NSPRA, The National School Public Rela-
tions Association developed the Flag of Learn-
ing and Liberty which symbolizes the link
between education and the democratic way of
life. In promoting this symbol, ServiceMaster
assists in developing public awareness of the
importance of the key foundations of education:
high expectations and effective teaching, as
they relate to our economic well-being and
future as a nation.

1IER, The Institute for Educational Re-
search, is a non-profit consortium of school
systems and agencies
that have provided cus-
tomized research and
creative solutionsto the
education community
for the past 25 years.
ServiceMaster proudly
supports IER through
the funding and distri-
bution of practical, stu-
dent-oriented,self-help
brochures.

AASA, The Ameri-
can Association of |
School Administra- *
tors, and The Service-
Master Company devel-

oped the prestigious National Superintendent
of the Year Program which highlights the out-
standing contributions of superintendents in
our public schools. This program honors the
dedication of these men and women who pro-
vide an inspiring example for our children.
ERDI, The Education Research and Devel-
opment Institute initiated, funded and devel-
oped by ServiceMaster, is a unique organization
that provides a “Think Tank” forum for progres-
sive educators and Fortune 500 companies.
Superintendent members share working knowl-
edge about today’s educational needs and, in
turn, gain access to corporate leaders. This

. beneficial partnership provides refined prod-

ucts and services for the children in America’s
schools.

ServiceMaster is privileged to provide Man-
agement Support Services to over 500 schools
and colleges in the areas of: o Plant Operations
and Maintenance
o Custodial o Grounds
Care o0 Food Service
and o Pest Control.

It is the goal of
ServiceMaster to
provide the extra
time that will allow
educators to concen-
trate on their most
important task...
educating America’s
youth; for it is
tbrough education
that today’s student
will grow to become
tomorrow’s leader.

ServiceMASTER.

Better Schools for Better Tomorrows

ServiceMaster East Management Services
983 Old Eagle School Road
Wayne, Pennsylvania 19087
215-687-6950

©1990 The ServiceMaster Company L.P.

Printed in the U.S.A.



A Community?

John C. Hoy’s article, “Pride of Institution and New
England’s Resurgence” (CONNECTION, Winter 1991),
is a superb introduction to your excellent collection of
articles on the troubling economic and educational issues
we face in this region.

While our region’s economies, social policies and tight
geographic area all lead us toward being one unit, we
instead emphasize diversity, often at a very contentious
level. As states and as institutions, we compete rather than
cooperate. As a lawyer, I would say the New England states
and their institutions, both public and private, do at times
remind me of the parody of some types of lawyering in
which adversarial posturing becomes more important than
results.

The clear messages of the articles are that cooperation
among the states and the public and private sectors is crit-
ical, and research requires state as well as private support.
Without such support, New England will experience a
“brain drain” to other sections of the country and to oth-
er becter-funded — and wiser — institutions.

The states, even in these parlous times, must be willing
to spend funds for long-range development and advanced
research. Institutions must work in teams. The political
forces in the region must fight for the region — not just
a single constituency — on a continual basis and at a sub-
stantial level.

Ben Franklin’s statement that “if we don’t hang togeth-
er, we will all hang separately” is admonitory to New Eng-
land. Individualism is an important part of our tradition,
but if it results in fragmentation of effort and will, we will
surely not sustain any future leadership role in the nation’s
economy and culture. We need to perceive ourselves as a
single community and act accordingly. We are not justa
collection of states and institutions, playing one-upman-
ship among ourselves.

We should remind ourselves that the lawyers of Eng-
land became unimportant in determining national poli-
cy during the Tudor and early Stuart reigns. The reason
was simple: Lawyers were so busy fighting among them-
selves for various strands of authority that they had nei-
ther time nor energy for the critical national issues.

It was not so many years ago that New England’s indus-
tries moved elsewhere, and the region was considered an
economic relic of the past. Let’s not repeat what is surely
still in our collective memory.

Richard G. Huber
Professor of Law

Boston College Law School
Newton, Mass.

Beyond the Magnet Loss

In his essay “Pride of Institution and New England’s
Resurgence” (CONNECTION, Winter 1991), John Hoy
rightly expresses concern about the economic consequences
of disinvestment in higher education.

A year ago, the University of Massachusetts at Amherst
was one of 50 institutions in the second stage of compe-
tition for National Science Foundation (NSF) support
under the “centers of excellence” program. UMass, in fact,
was one of a handful of universities being considered in
two areas: in our case, biotechnology and computer sci-
ence. Most would agree that both fields are vital to the
region’s future.

The university was dropped from further consideration
last fall. Those close to the review process expressed, off
the record, their dismay at the lack of commitment and
support for the state’s principal public research universi-
ty, as evidenced by indiscriminate, cumulative budget
reductions over three years. Our prospects for the future
struck them as too uncertain to justify a federal commit-
ment.

In the same issue of CONNECTION, lan Menzies
characterized the NSF decision to fund a high-magnetic
field lab at Florida State rather than at the Massachusetts
Institute of Technology as a “scientific slap in the face.” In
our case, I see the decision as a realistic appraisal of the
Commonwealth’s recent policy of political and fiscal indif-
ference toward public higher education and the role it
plays in the state’s economy. Just how this policy squares
with the public pronouncements of the Commonwealth’s
political and business leadership — that ours is an econ-
omy based on knowledge and trained intelligence — is
one of the great mysteries of our time.

David Knapp

Ralph Walde Emerson Professor
University of Massachusetts
Boston, Mass.

Hosting Post

I was happy to see the reference to Teikyo Post Uni-
versity in James Martin and James E. Samels’ article enti-
tled “The Small College Entrepeneur” (CONNECTION,
Winter 1991).

Our main campus, however, is located in Waterbury,
Conn., not New London as the article indicated. We do
have, among our seven continuing education sites locat-
ed throughout Connecticut, a teaching branch in New
London.

Gwenn Gurnack

Director of Public Relations
Teikyo Post University
New London, Conn.

CONNECTION welcomes letters from readers.
Please write: Editor, CONNECTION, New England Board of Higher Education, 45 Temple Place, Boston, MA 02111
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Anmouncing publication of:

New Choices Facing Collegeand

UﬂiVQFSity Pension Funds...1t may be your best investment!

e New England Board of
Higher Education presents
NEW CHOICES FACING
COLLEGE AND UNIVERSITY
PENSION FUNDS

This timely publication features
expert commentaries drawn
from an indepth NEBHE
conference on major changes in
the multibillion-dollar college
retirement fund market.

The authors are the most
knowledgeable investment
leaders and college finance
officers in the field.

NEW CHOICES FACING
COLLEGE AND
UNIVERSITY PENSION
FUNDS is a must for
anyone interested in the
world of retirement
finance or concerned
about their own

retirement income.

Order your copies now and find
out what the experts are saying
about your retirement. Just
complete the order form below
and mail it with a check for $12
to the New England Board of
Higher Education.

“Educational institutions
and educators should
have the right to make
their own choices ... as do
other investors.”

JOHN C.BOGLE
CHAIRMAN OF THE BOARD
THE VANGUARD GROUP OF
INVESTMENT COMPANIES

“Freedom of choice is an
important factor; there are
massive investment
alternatives to choose from —
and competition makes
everyone better.”

LOUISR. MORRELL
FINANCIAL VICE PRESIDENT AND TREASURER
RADCLIFFE COLLEGE

“Your retirement fund is only
as useful as it keeps ahead of
inflation.”

MAGGIE MAHAR

FINANCIAL WRITER

BARRON’S NATIONAL BUSINESS AND
FINANCIAL WEEKLY

New Choices Facing College
@ and University Pension Funds
Number of copies.
Total Amount Enclosed $.
Name/Title.
Organization

Address

City.

State Zip.

Please mail this order form and check (prepayment required) to the address below. Make checks payable to the
New England Board of Higher Education. All prices include postage and handling.

New England Board of Higher Education
45 Temple Place, Boston, MA 02111

Featuring commentaries by:

Ernst Benjamin, general secretary,
American Association of University
Professors

Thomas T. Bieniek, senior vice
president, Fidelity Investments

David M. Blitzer, chief economist,
Standard & Poor’s

John C. Bogle, chairman, The
Vanguard Group of Investment
Companies

Paul A. Heller, director of college and
university retirement programs,

The Vanguard Group of Investment
Companies

Maggie Mahar, financial writer,
Barron’s National Business and
Financial Weekly

Steven S. Manos, executive vice
president and treasurer, Tufts University

John J. McCormack, executive vice
president, TIAA-CREF

Louis R. Morrell, financial vice
president and treasurer, Radcliffe College
David J. Rights, president, Lincoln
Market Timing Program

Marcia Selz, president, Marketing
Matrix

Robert M. Wilson, vice president for

personnel programs, Johns Hopkins
University



QUINCY, MASS, —
Officials at Quincy College,
New England’s only city-run
college, asked for local and state
permission to turn the two-year
institution into a four-year col-
lege offering a bachelor’s degree
in liberal studies. According to
plans, students would need an
associate’s degree from Quincy
or another college and a few
years of work experience to qual-
ify for the program. Because
Quincy College is run by the
city, the plan would have to be
approved by the local school
committee, as well as the state
Legislature and Board of
Regents of Higher Education.

STORRS, CONN. —

United Technologies Corp.
awarded $200,000 to the Uni-
versity of Connecticut to
advance research in precision
manufacturing used in such
industries as aerospace, electron-
ics and photo-optics. UConn’s
School of Engineering is orga-
nizing the only major Precision
Manufacturing Center in the
Northeast. Meanwhile, the
Worcester, Mass.-based Norton
Co. announced it would commit
$150,000 over three years to
support the UConn engineering
school’s existing Center for
Grinding Research and Devel-
opment.

BOSTON, MASS. —

The U.S. Department of
Education jointly designated
Bentley College and Tufts Uni-
versity’s Fletcher School of Law
and Diplomacy as one of the
nation’s 16 federally funded

Centers for International Busi-
ness Education and Research.
The center will offer executive-
education sessions and quarterly
seminars on critical issues in
international business and con-
duct research and workshops for
business faculty throughout New
England.

HARTFORD, CONN. —

The state Board of Governors
for Higher Education announced
that minority enrollment at Con-
necticut colleges rose 5 percent
from fall 1989 to fall 1990, while
total enrollment of all students
dropped 0.7 percent. Minority
students now account for 11.6
percent of all Connecticut col-
lege enrollments — an increase
of 49 percent since 1984, when
the Board of Governors began a
statewide initiative to increase
educational opportunities for

minorities.

KINGSTON, RIL. —
The University of Rhode
Island and the Escuela Supe-
rior Politechnica del Litoral
in Guayaquil, Ecuador,
signed a memorandum of
- understanding to cooperate
on research and academic
development at both insti-
-t tutions. URI and the 4,500-
student South American school,
which specializes in business,
engineering and marine studies,
will exchange faculty, staff, stu-
dents and research data. URI also
reached an agreement with the
10,000-student Kaliningrad
Technical Institute in the Soviet
Union to collaborate on research,
development and education pro-
grams in marine resources and
fisheries.

HARTFORD, CONN. —

The University of Hartford
announced it will expand a merit
scholarship program in the fall to
address a manpower shortage in
the health professions. A gover-

‘nor’s task force in Connecticut

listed occupational therapy, med-
ical technology, health science,
respiratory therapy and radiolog-
ic therapy among fields where
manpower supply is in critical
condition.

MACHIAS, MAINE —

The University of Maine at
Machias canceled 11 courses for
the spring semester because of
budget constraints. UMaine-
Machias said the courses that
were eliminated had low enroll-
ments and were not essential for
specific degree programs. But
university officials warned that
more cuts may be necessary.

BOSTON, MASS. —

The U.S. Department of
Education awarded a five-year,
$6.3 million grant to a research
consortium comprised of Boston
University, the BU-based Insti-
tute for Responsive Education,
Wheelock College, Yale Univer-
sity, Johns Hopkins University
and the University of
Illinois/Champaign. The con-
sortium will study relationships
among families, schools, com-
munities and learning.

DURHAM, N.H.—

The University of New
Hampshire began a Job Locator
and Development Program to
help students find jobs in the
private sector. The federal gov-
ernment picks up 80 percent of
the cost of administering the
program, in which UNH match-
es students with prospective
employers.

NEW HAVEN, CONN. —

South Central Community
College announced it would
launch a new associate’s degree
program in Retail Management
and Fashion Designing. South
Central officials say major retail-
ers in Connecticut have
expressed interest in the pro-
gram, and the University of
Bridgeport has agreed to accept
associate’s degree credit toward a
bachelor’s. But with budget cuts
in vogue, the college’s February
announcement was cautious
indeed. “The college will admit
the first students to the program
in September, if funds are avail-
able to hire an instructor by
then,” the college’s news release
said.

WATERBURY, CONN. —
Seven Mattatuck Community
College students were chosen by
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the National Honors Choir of
the American Choral Directors’
Association to perform
Beethoven’s “Mass in C” at the
Symphony Hall in Phoenix.
Mattatuck and Holyoke Com-
munity College are the only two
northeastern colleges to have
students sing with the group.

AMHERST, MASS. —

Two polymer scientists from
the University of Massachusetts
were among 77 new members
elected to the National Academy
of Engineering. The two UMass
scientists are engineering profes-
sor Frank E. Karasz and chem-
istry professor Richard S. Stein.
Stein became one of only 135
scientists and engineers inducted
into the engineering academy as
well as the National Academy of
Sciences. An informal UMass
survey puts the university 12th
among all U.S. public universi-
ties in the number of academy
members on its faculty.

BURLINGTON, VT. —

Twelve Trinity College of
Vermont students planned to
spend spring break working at a
Washington, D.C. soup kitchen
as part of Trinity’s Alternative
Spring Break, a program created
last year to expand students’
understanding of social prob-
lems. The students planned to
meet with members of Ver-
mont’s congressional delega-
tion to discuss federal
responses to the prob-
lems they observed
at the kitchen.
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HANOVER, N.H. — -
28 de’ o
Citing safety con- &
gl
cerns as a result of the il
Persian Gulf War, Dart- “"'f’fﬁ
mouth College canceled #x
4

spring-term overseas studies pro-
grams in Italy, Greece and
France. Another program was
relocated from Spain to Mexico.
About 65 percent of Dartmouth
students study abroad.

ORONO, MAINE —

Sun Microsystems Inc. donat-
ed more than $600,000 in com-
puter equipment to the Univer-
sity of Maine. The largest
equipment gift ever received by
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UMaine’s Department of Com-
puter Science and Computer
Center will allow the university
to expand both introductory and
advanced undergraduate and
graduate computer programs
while providing more facilities
and equipment for research pro-
jects.

PROVIDENCE, RI. —

The chairman emeritus of
International Business Machines
pledged $25 million to Brown
University — the largest gift'in
Brown’s history. Thomas J.
Watson Jr.’s donation
of $10 million in cash
and $15 million in a
bequest will bring his
contributions to his alma
mater to $42 million,
making him the universi-
ty’s leading donor. Brown has
announced it will rename its
Institute for International Stud-
ies for Watson, a member of the
class of 1937 and former U.S.
ambassador to the Soviet
Union.

WORCESTER, MASS. —

The Kresge Foundation
awarded a $500,000 challenge
grant to Holy Cross College for
the purchase of new scientific
instrumentation for the college’s
biology, chemistry, mathematics
and psychology departments.
Awarded under the foundation’s
Science Initiative Program, the
grant requires that the college
raise another $2 million from
other sources to create an
endowment fund.
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HANOVER,N.H.—

Dartmouth College Director
of Admissions Karl Furstenberg
credited much of a 6.7 percent
jump in applications for early
admission to a larger number of
minority and foreign applicants.

Nearly 14 percent of the early
decision group for the class of
1995 were minorities, compared
with 7.5 percent for the class of
1993. Dartmouth accepted 362
students for early decision.

ORONO, MAINE—

The University of Maine
became one of 28 institutions
nationwide to receive funding

foraRonald E.
McNair Post-Bac-
calaureate Achieve-
ment Program.
Named after the
Black astronaut
and engineer
who died in the
1986 Chal-
lenger space
shuttle disas-
ter, the pro-
gram is designed to encourage
low-income, first-generation
college students — particularly
minorities — to enter and com-
plete doctoral study and is fund-
ed by the U.S Department of
Education. The two-year,

$104,585 annual grant will
allow UMaine to recruit six
McNair scholars interested in
pursuing doctoral studies in
engineering and the sciences.

BURLINGTON, VT.—

The University of Vermont’s
College of Medicine, in con-
junction with the University
Health Center, is one of eight
sites chosen around the country
to test a new vaccine developed
by Jonas Salk to combat AIDS.
The study will eventually follow
a dozen participants who will
travel to Burlington for periodic
injections of the vaccine. The
study is sponsored by Immu-
nization Products Ltd., a drug
company.

PROVIDENCE, RI. —

An anonymous donor provid-
ed Brown University with mon-
ey to establish a $500,000 fund
to repay college loans for Brown
graduates who enter public ser-
vice or teaching careers. Quali-
fied recipients of the Public Ser-

Professiomﬂ and
Continuing Education

Massachusetts
College of Art
621 Huntington Avenue

M.S. in Environmental Studies:
Specializations in Communications,

ENVIRONMENTAL STUDIES

M.S. in Resource Management and
Administration

Antioch New England
Can Make the Difference

Antioch New England Graduate School's practitioner-oriented programs
provide professional training and accreditation adult learners need to
advance their careers. Choose from masters and doctoral programs in:

MANAGEMENT

M.S. in Management

M.H.S.A. in Human Services Admin.

M.Ed. in Administration and Supervision

Boston, MA 02115

Courses and Workshops in
art, crafts, design, media &
performing arts, art history and
art education.

Summer classes begin
June 10, 1991.

Summer High
School Program
Call now for a brochure.

617-731-0275

Massachusetts College of Art is a state
supported college offering BFA, MFA, and
MSAE programs.
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Administration, or Education
Certification in Biology, General

Science, or Elementary Education

PROFESSIONAL PSYCHOLOGY
M.A. in Counseling Psychology
M.A. in Substance Abuse/Addictions

Counseling

M.A. in Mariage and Family Therapy
M.A. in Dance/Movement Therapy
Psy.D. in Clinical Psychology

For further information contact

our Admissions Office
wenss | NOWENgland
Keene, NH 03431
603)357-3122 | @raduateSchool

EDUCATION
M.Ed. in Elementary/Early Childhood
Education with concentrations in
Integrated Day, Waldorf Teacher
Training, or Science Education

M.Ed. in Foundations of Education
Professional Development Program
for Experienced Educators




vice Repayment Fund could
have up to 100 percent of their
education loans repaid over five
years. Second-semester seniors
and recent Brown graduates are
eligible if they work or will be
working in full-time public ser-
vice or teaching positions.

WINOOSKL, VT. —

St. Michael’s College was one
of 78 colleges and universities
chosen from 425 applicants for a
National Science Foundation
grant to modernize science facil-
ities. The $375,000 NSF grant
must be matched by more than
$1 million raised by the college.
The college was specifically rec-
ognized for its record in training
undergraduate science students,
who continue their education at
the doctoral level in large num-
bers.

BEVERLY, MASS. —

North Shore Community
College announced that its win-
ter/spring semester enrollment
of 3,124 day students was the
second-highest in the college’s
25-year history. An additional
4,000 students were enrolled in
the college’s evening division.

AMHERST, MASS. —

The National Science Foun-
dation awarded approximately
$1.5 million to Five Colleges
Inc. to establish a Regional
Geometry Institute, which will
bring together college and uni-
versity mathematicians, high-
school math teachers and
undergraduate and gradu-
ate math students. The
institute investigators are
drawn from the faculties of
Ambherst, Hampshire,

Mount Holyoke, Smith,

Holy Cross and Williams
colleges, as well as the Uni-
versity of Massachusetts at
Amberst. In many New
England high schools, “the
geometry being taught has not
changed substantially in a hun-
dred years,” said one of the pri-
mary investigators.

LEWISTON, MAINE —

The 16-member New Eng-
land Consortium for Under-
graduate Science Education

received a $2 million grant from
the Pew Charitable Trusts’ Sci-
ence Program in Undergraduate
Education. The grant is part of a
$7.3 million initiative by Pew to
increase the number of college
students who major in science
and mathematics. Consortium
members are Amherst, Bates,
Bowdoin, Brown, Colby, Dart-
mouth, Harvard, Holy Cross,
Middlebury, Mount Holyoke,
Smith, Trinity, Wellesley, Wes-
leyan, Williams and Yale.

ORONO, MAINE —

The University of Maine’s
College of Applied Sciences and
Agriculture introduced a bache-
lor’s degree program in aquacul-
ture. Degree candidates may
specialize in aquacultural tech-
nology, aquacultural science or
aquaculture business manage-
ment and marketing.

STORRS, CONN. —

The University of Connecti-
cut’s Center for Latin American
and Caribbean Studies
announced publication of a
directory of more than 200 Con-
necticut firms doing business in
Latin America. The directory
provides addresses, phone and
FAX numbers, information on
product lines and contact names
in Latin America.

KEENE,N.H. —

Antioch New England Grad-
uate School was awarded
$91,750 by the Environmental
Protection Agency for a two-year
project to develop recycling edu-
cation programs for primary and

secondary schools. Antioch’s
proposal was one of 10 accepted
by the EPA from a pool of about
500. Antioch’s project — Criti-
cal Skills Training in Solid
Waste and Recycling Education
— is designed to help teachers
integrate recycling and waste-
management issues in their
courses.

HARTFORD, CONN. —

The University of Hartford
announced it will begin offering
part-time master’s degree pro-
grams in electrical, mechanical
and civil engineering designed
for working engineers, begin-
ning in the fall. Of the approxi-
mately 14,000 engineers work-
ing in central Connecticut, only
57 percent hold advanced
degrees or are enrolled in a grad-
uate engineering program,
according to UHartford. The
university also will begin offer-
ing master’s of fine arts degrees
in painting, photography and
printmaking in the fall.

BOSTON, MASS. —
Northeastern University
received a $160,000 grant from
the National Science Founda-
tion to build a 2,100-square-foot
addition to its Marine Science
Center in Nahant, Mass. The
addition will accommodate eight
investigators and their assistants.

LEWISTON, MAINE —
A near-record number of
high-school students applied
to Bates College, despite a
demographic downturn.
Bates officials said they
expected to receive
3,650 applications for
admission — second
only to 1988’s record
high of 3,730 applica-
tions. Applications for early
decision jumped by 35 per-
cent over last year; applications
from minorities were up 22 per-
cent. Among reasons for the
overall increases, Bates officials
pointed to the college’s decision
to make all standardized tests
optional.

NEWPORT, R.I. —
The trustees of Salve Regina
College voted to change the

institution’s name to Salve Regi-
na University. Salve Regina
offers graduate degrees in 15 dif-
ferent concentrations and has
introduced a doctoral program
in humanities.

KINGSTON,RI.—

The University of Rhode
Island was awarded a three-year,
$299,348 grant from the U.S.
Department of Energy for
research in basic energy sci-
ences.

AMHERST, MASS. —

Polymer scientists at the Uni-
versity of Massachusetts said
they have developed what they
believe to be the world’s
strongest fiber. The scientist
who developed the material says
astrand of it has the strength of
steel and is seven times lighter.
The material is made from sim-
ple polyethylene, which is used
to make such products as soda
bottles and frisbees. Such strong
polymers are already used in the
military and someday could be
used to build products such as
car doors that would offer more
protection than steel and make
the car more energy efficient.

DURHAM, NH.—

The University of New
Hampshire’s Whittemore
School of Business and Eco-
nomics announced it will offer a
new bachelor’s degree program
in business administration at the
university’s Manchester campus
next fall. With classes offered
during the day and evenings, the
program is designed for both
recent high-school graduates and
adults returning to college.

NEW HAVEN, CONN. —

Yale University’s School of
Medicine received a $10 million
gift from a California couple
toward construction of a Center
for Molecular Medicine. The
gift from Mr. and Mrs. Herbert
Boyer is the largest in the medi-
cal school’s history. Boyer is a
cofounder of Genentech Inc.
and a pioneer in biotechnology.
Yale’s $38 million center will
house 20 to 25 faculty
researchers, who will focus on
gene functions.
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To order, please indicate quantity in blank
at left of each title.

Connection: New England’s Journal of
Higher Education and Economic Develop-
ment Each quarter, Connection offers an in-
triguing look at the links between New En-
gland’s economy and its colleges and
universities; data that readers can use; com-
mentaries by distinguished New Englanders;
and hard-hitting analysis of regional issues.
One-year subscription includes special
annual FACTS directory of New England
colleges, universities and institutes.

............................ $16.00

(Back issues of Connection available by request for $2.50 each.)

FACTS: The Directory of New England
Colleges, Universities and Institutes A
must for parents, students, businesses,
researchers and educators, FACTS features
key information on the region’s more than 260
higher-education institutions; comprehensive
data and analysis of higher-education trends;
names and addresses of higher-education
agencies; and sections on financial aid and
other important higher-education topics.

............................ $12.00

Connection Media Kit Information for
organizations interested in advertising in
Connection .................... Free

The “Apple Book’’ Listings of more than
800 certificate and degree programs availa-
ble at reduced tuition for New Englanders
through NEBHE's Regional Student
Program—the nation’s foremost interstate
higher-education exchange program.

New Choices Facing College and Univer-
sity Pension Funds Investment experts and
higher-education leaders shed light on retire-
ment plan alternatives now available to col-
lege and university employees. A collection
of essays drawn from NEBHE's regional con-
ference on major changes in the higher-
education pension market. (1991). $12.00

Order These Publications

Equity and Pluralism: Full Participation of
Blacks and Hispanics in New England
Higher Education NEBHE’s Task Force on
Black and Hispanic Student Enroliment and
Retention in New England offers 20 major
recommendations to ensure greater partici-
pation and success among Blacks and
Hispanics in New England higher education
and the educated workforce. (1989)

Educational and Employment Opportuni-
ties for Blacks and Hispanics: Strategies
for New England New England leaders of
business, media, government and education
share their thoughts on implementing the
recommendations of the NEBHE report Equity
and Pluralism. (1989)............ $3.00

The Regional Project on the Global Econ-
omy and Higher Education in New En-
gland 1989 Publication Series: NEBHE's
state-specific briefing papers provide compre-
hensive international trade data; information
on state, regional and federal trade resources;
education and R&D data; and a review of in-
itiatives to improve basic levels of education,
heighten international awareness and promote
technical assistance and technology transfer.

Policy Briefing for Conn. ... ... $10.00
Policy Briefing for Maine . .. ... $10.00
Policy Briefing for Mass. ...... $10.00

Policy Briefing for N.H. ....... $10.00
Policy Briefing forR.l. ........ $10.00
Policy Briefing for Vt.......... $10.00

___ Al six: $45.00

Education and Ethnicity in Southeastern
Massachusetts A Southeastern Massachu-
setts University professor explores the distinct
cultural, economic and educational patterns
of southeastern Massachusetts. (1989) $2.00

Law and the Information Society: Obser-
vations, Thoughts and Conclusions about
Legal Education, Law Practice and the
New England Economy A NEBHE panel of
distinguished lawyers, judges, law school

Total Amount Enclosed $.

Available From The New England Board of Higher Education

deans and business leaders finds that lawyers
have helped fuel the New England economy.
But growth in the number of lawyers has not
worked to curb legal costs, reach more mid-
dle class and poor people or ensure profes-
sional competence. (1989)........ $5.00

Biomedical Research and Technology: A
Prognosis for International Economic
Leadership NEBHE’s Commission on Aca-
demic Medical Centers and the Economy of
New England explores the promise of New
England’s biotechnology industries—and is-
sues major recommendations, many of them
swiftly adopted by the region’s governors.
(1988) ... $5.00

The “Future of New England” Leadership
Survey Report NEBHE asks leaders of bus-
iness, government and education to peer into
New England’s future and identify issues that
will be critical to the region’s prosperity. Full
90-page report features comparisons of
responses by each leadership group. (1987)
............................ $20.00

State-by-State Analysis of Leadership
Survey Report State breakdowns of leader-
ship responses to NEBHE’s ““Future of New
England” survey reveal varying priorities
among the six states. (1987). .. .. $12.00

____ Both of the above: $28.00

The “Future of New England”’ Education
and Training Report A NEBHE survey iden-
tifies education and training problems facing
human-resource managers at New England
companies and explores the effectiveness of
colleges and universities in solving those
problems. (1987)............... $5.00

Economic Competitiveness and Interna-
tional Knowledge NEBHE explores “‘miss-
ing links” between global economic change,
U.S. competitiveness and international
aspects of higher education. (1987)

The Impact of Globalization on Higher
Education An analysis of conversations with
200 academic experts at more than 40 New
England campuses uncovers ways colleges
and universities are adapting curricula and
other programs to meet the challenge of

Name/Title global economic competitiveness. (1987)
............................. $10.00
Organization
BOOKS
Address
___ New England’s Vital Resource:
City. State Zip The Labor Force............. $13.50
Please mail this order form and check (prepayment required) to the address below. Make checks payable to —— Financing. Higher Education:
the New England Board of Higher Education. All prices include postage and handling. The Public Investment. ....... $20.45

____Business and Academia: Partners in New
England’s Economic Renewal. . $13.50

New England Board of Higher Education
45 Temple Place, Boston, MA 02111
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L, ach quarter, CONNECTION

explores the links between

New England’s economy and
higher education; provides
i 1 hard data and analysis that
ré;idefg can use; reviews campus trends;
and offers a record of priority issues in
the region. (Refer to Five Years of
CONNECTION, Index of Articles,
Volumes I-V, p. $6.)

In the fall, NEBHE publishes a spe-
cial issue of CONNECTION called
FACTS: The Directory of New England
Colleges, Universities and Institutes. This
definitive guide to New England high-
er education provides a wealth of infor-
mation on all of the region’s colleges
and universities; state-by-state analy-
ses of higher-education trends; names
and addresses of higher-education
agencies; and information on financial
aid and other important issues for col-

lege-bound students.

Beginnings

Our story really begins in 1955.
That year, New England’s governors
and state legislatures approved a com-
pact creating the New England Board
of Higher Education. The goal of the
congressionally authorized regional
agency: to expand educational oppor-
tunity and foster cooperation and the
efficient use of resources among the
more than 260 colleges and universities
in Connecticut, Maine, Massachusetts,
New Hampshire, Rhode Island and
Vermont.

Through its research, public policy
reports and conferences, NEBHE
established itself as a leader on issues

of higher education and the New Eng-

land economy.

By the mid-1980s, New
England — fueled by its un-
paralleled higher-education ,
resources and technical research
— had become one of the world’s
foremost economic success stories.
NEBHE examined and helped
define that success, identified poten-
tial obstacles and illuminated new edu-
cational and economic opportunities.
The import of NEBHE'’s research
became too great to be restricted to the
confines of any conference room. The
board’s prescient work on issues such
as emerging industries, labor supply,
international competitiveness, research
and technology, minority enrollment
in higher education and regional qual-
ity of life simply had to reach more
New Englanders. CONNECTION
was the answer.

Five years later, CONNECTION
is the meeting place for the region’s
decision-makers and opinion leaders
— a conference room, in a sense, for
New England.

Today, newsstand sales are brisk.
Requests for reprint permission are the
order of the day: The organizers of a
meeting of the region’s gover-
nors require 150 copies of CON-
NECTION stories on international
trade. ... A major regional business
group needs 50 copies of CONNEC-
TION’s forum on economic recovery
to spread around Capitol Hill. ... A
high-school principal orders several
copies of the special FACTS issue for
a college fair. ... New Englanders from
all walks of life regularly inquire about
the issue of CONNECTION explor-

ing the priori-
ties of New England’s

congressional delegation.

Whiters, readers, advertisers

CONNECTION is a success, in
part, because many of our thousands
of readers are also contributors. Promi-
nent and promising New Englanders
see CONNECTION as the editorial
vehicle to convey their insights and
expertise on important issues of the
day. Others advertise their products
and services in CONNECTION,
knowing their message reaches the
region’s movers and shakers. More
than a few chip in with the kind of
highly personal guidance that keeps
CONNECTION on top of trends in
New England.

They are all part of our six-state con-
ference. Governors and members of
the U.S. Congress outline innovative
policies. Award-winning New England
journalists provide copy that sings.
Business and higher-education leaders
help build New England’s agenda.
And they all do it by way of CON-
NECTION.

As we celebrate our first five years of
publication, we offer a well-deserved
thank you to those who have made this

venture so rewarding.




Afew of our
editorial

contributors:

Chester G. Atkins
David J. Beaubien
Kevin E. Booth
Lynn E. Browne
Susan B. Carbon
John T. Casteen III
John H. Chafee

Ansel B. Chaplin
Paul Choquette Jr.
Gary L. Ciminero
Morris L. Cohen

Walter J. Connolly Jr.

Joseph M. Cronin

_Thomas Debevoise

Dan Dimancescu
Edward D. DiPrete
Christopher J. Dodd
Maurice N. Finegold
Barney Frank

Diane Fulman
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A. Bartlett Giamatti
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Gordon A. Haaland

Kent Halstead
Donna Halvorsen
Samuel B. Hand
Terry Hartle
Kenneth Hooker
James M. Howell
Richard G. Huber
James M. Jeffords
Franklyn G Jenifer
Quintin Johnstone
Edward M. Kennedy
John F. Kerry
Rushworth M. Kidder
| David C. Knapp
Nicholas P. Koskores
Patrick J. Leahy

Franklin M. Loew
Ernest A. Lynton
Ronald K. Machtley
Gordon A. Martin
Nicholas Mavroules
Jean Mayer

Eleanor M. McMahon
Ian Menzies

George J. Mitchell

Joe Moakley

Richard E. Neal
Frank Newman

Paul C. O’Brien
William T. O’Hara
Lawrence W. O’Toole
Claiborne Pell

Gayle R. Pemberton

Alan Pifer

Lois G. Pines
Peter M. Rosa
John G. Rowland
Kenneth G. Ryder
Thomas P. Salmon
Claudine Schneider
Bruce M. Selya
Edgar E. Smith
Peter Smith
Thomas J. Sullivan
John H. Sununu

Stephen Joel Trachtenberg

David Warsh

Ralph Whitehead Jr.
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research projects. These NEBHE projects, reports and conferences have provided benchmark s 5‘2“0““2\{\3‘5;;‘:

analyses and recommendations on topics such as biotechnology, international trade, legal education, minor-
ity access to higher education and the changing needs of New England’s workforce. These special NEBHE efforts

have been supported by numerous institutions, foundations and corporations. Supporters include:

The Aetna Massachusetts Biotechnology Council
American Council on Education Massachusetts High Technology Council
AT&T Massachusetts Institute for Social
Bank of Boston and Economic Research
Bank of New England Mead
Biogen Millipore
The Boston Company The New England Center
Boston Globe New England Educational Loan Marketing Corp.

Caucus of New England State Legislatures The New England Governors’ Conference

Charles E. Culpeper Foundation New Hampshire Bar Foundation

Council of Presidents, New England Land Grant Universities Nova Scotia Council on Higher Education

Damon The Open Society Scholars Fund
Digital Equipment Peat, Marwick, Mitchell & Co.
The Educational Resources Institute Price Waterhouse
EG&G Foundation The Quebec Government Delegation in New England
Federal Reserve Bank of Boston Raytheon Company
First Vermont Bank and Trust Company Rhode Island Foundation

Ford Foundation Small Business Association of New England

General Electric U.S. Department of Education Fund
Hale and Dorr
The Henley Group
Jessie B. Cox Charitable Trust

Maine Bar Foundation

for the Improvement of Postsecondary Education
United Technologies
University of Massachusetts
Vermont Bar Foundation
W.K. Kellogg Foundation

Massachusetts Bar Foundation
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ONNECTION has been

i{i able to grow thanks to sup-

port from the many adver-
. tisers who have used our
pages to reach the people
who shape opinion. To those finan-
cial institutions, businesses, large and
small, state and regional associations,
and educational institutions, we owe

a debt of gratitude. They include:

Our advertisers:

Financial Institutions

Bank of Boston

Bank of New England

BayBanks

Boston Five

Chemical Bank

Chemical Securities

Citibank

The Common Fund

The Educational Resource Institute

Fidelity Investments

Fleet/Norstar

Granite State Management and Resources

Manufacturers Hanover

New England Educational Loan Marketing
Corp.

Pioneer Financial

South Shore Bank

State Street Bank

Student Loan Marketing Association

Tuition Management Systems

Fundraising Services
Castle Hill Associates
Chelsea Tie — g
Cravat Club | B
Ketchum \
Newburyport

Printmaker

 TIAA-CREF

Snelling & Kolb
Staley, Robeson, Ryan, Saint Lawrence

High Technology
Apple Computer

AT&T

Blackbaud Microsystems
EG&G

IBM

J.L. Hammett Company
Lexis - Mead Data Central
MultiLink

New England Electric
Orchard Computer
Perception Technology
Personal Computer Resources

Institutional Services

The B.U. Bookstore

Creative Lifts

Daka

Follett College Stores

Gilbane Building Company
Image Presentations

John J. McGrath and Son
Kinkos

New England Strategies

Notter Finegold and Alexander
Pasek Company

Professional Food Service Management
Regional Management Network
Scallop Thermal Management
Servicemaster

Strekavolsky & Hoit

Insurance and Pension Plans

AW.G. Dewar

Higher Education Retirement Annuity
Association

Marsh McLennan Group

National Life of Vermont
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Vanguard Group

Meeting Facilities
and Services
Ace Limousine
Cornucopia Restaurant

Pioneer Financial and TERI

THE SMART COMBINATION FOR STUDENT LOANS

New England Center
The Westin Hotel
The Woodstock Inn, Vermont

Military

United States Air Force
United States Coast Guard
United States National Guard
United States Navy

Publishing and Media

Addison Wesley Publishing Company

Auburn House Publishing

Barron’s

Black Issues in Higher Education

Boston Globe

The Christian Science Monitor

Encyclopaedia Britannica

Harvard Education Letter

Harvard University Press

Mass High Tech

Massachusetts Lawyers Weekly

McGraw-Hill Research

The MIT Press

New England Business

New England Journal of Public Policy

The Nimrod Press

Ploughshares

SMH Bar Review

Smithsonian Magazine

Southeastern Massachusetts Business and
Economic Review

University of Michigan Press

University Press of New England

The Wall Street Journal

State and Regional Agencies

Connecticut Department of Economic
Development

Connecticut Student Loan Foundation

Council of Presidents, New England Land
Grant Universities

Maine Educational Loan Authority

Massachusetts Division of Tourism

Massachusetts Higher Education Assistance
Corp. 3




The New England Council

New England Governors’ Conference

New Hampshire Higher Education
Assistance Corp.

Rhode Island Higher Education Assistance
Authority

Rhode Island Office of Higher Education

Vermont Student Assistance Corp.

Student Services

Abel Educational Services

The Academic Network

B. Wellman and Daughter

The College Counsel

Gibbs & Wall

Maine Educational Consultants
Musinsky and Associates

Universities, Colleges, Institutes

Antioch New England Graduate School

Aquinas College - Milton

Aquinas College - Newton

The Art Institute of Boston

Bank Street College

Bay Path College

Bay State College

Bentley College

Boston Architectural Center

Boston College

Boston University

Boston University Metropolitan College

Boston University School of Medicine

Boston University School of Social Work

Bradford College

Bryant College

Cambridge College

Cape Cod Community College

Casco Bay College

Center for the Study of the Presidency

Colby-Sawyer College

College of the Atlantic

Community and Technical Colleges of
Connecticut

Connecticut State Technical Colleges

Connecticut State Universities

Curry College

Daniel Webster College

Elms College

Emerson College

Emmanuel College

Endicott College

Falmouth Academy

Fisher Junior College
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Forsyth School for Dental Hygienists

Framingham State College

Franklin Institute

Franklin Pierce College

Goddard Hospital School of Nursing

Hartford College for Women

Hartford Graduate Center

Husson College

Johnson and Wales University

Johnson State College

Lyndon State College

Maine Maritime Academy

Maine Technical College System

Manchester Community College

Massachusetts College of Art
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MGH Institute of Health Professions

Middlesex Community College (Mass.)
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Newbury College

Nichols College
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Norwich University

Nova University
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Suffolk University
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Continuing our work

» 0 New England nonprofit enterprise has received a broader base of
support in exploring links between educational opportunity and eco-
nomic achievement. As in 1986 when CONNECTION began, high-
er education remains at the center of New England’s unique contri-

bution to the national and global economy. Issues brought to the

forefront in these first five years of CONNECTION have underscored that fact

time and time again.

The CONNECTION Index of Articles that follows reflects the breadth of

issues in which higher education and economic well-being intersect. As we

embark on our sixth year of publication, the New England Board of Higher
Education and the staff of CONNECTION will continue to explore these issues.
We hope our readers, editorial contributors, advertisers and colleagues in all sec-
tors will continue to support CONNECTION and NEBHE with the level of

interest and commitment they have shown in the past.

FIVE YEARS OF
CONNECTION:

New England’s Journal
of Higher Education and
Economic Development

INDEX OF ARTICLES
VOLUMESI-V

Note: Numbers in parentheses indicate
(Volume, Number) of issue in which
article appears.

Adult Literacy

Survey Finds New England Colleges Lacking in Adult
Literacy Training Programs, Adele W. Spier and
David ]. Rosen (4,1)

Business, Government and Education Unite for
Literacy, Wendy A. Lindsay (2,4)

IBM PALS Program Teaches the ABCs, Amy Bermar
24

Literacy Corps, Michael . Bennett (2,4)

Literacy, Training and Competitiveness,
Paul]. Chogquette Jr. (2,4)

Towards a Literate Workforce, John C. Hoy (2,4)

Two-Tier Labor Market, James M. Howell (2,4)

Biomedical Research and

Biotechnology

NEBHE Tells Congress: Keep Biotech Production
Here At Home, JoAnn Moody (4,1)

New Haven’s Science Park, Henry Chauncey Jr. (4,1)

New England Governors Endorse Biotech,
JoAnn Moody (3,4)

Biotechnology: A Regional Update, JoAnn Moody(3,3)

Academic Research: Key to the Biotech Revolution,
James M. Jeffords (3,1)

Biomedical Research and Technology: NEBHE
Commission’s Prognosis for the Future, JoAnn Moody
3,1)

Biotech’s Promise for New England Agriculture,
Stewart N. Smith (3,1)

Biotechnology in Rhode Island, Craig Doremus (3,1)

Future of Medical Equipment: An Opinion From a
Concerned Vendor, Peter E. Schwartz (3,1)

New England’s Biomedical Industry Demands Skilled
Graduates, Ellin Anderson (3,1)

Support for Health-Related R&D is Crucial to New
England’s Biotech Industry, Judith A. Beachler (3,1)

Unique National Treasure, John C. Hoy (3,1)

Yale Boosts New Haven’s Medical-Related Industries,
Steve Hamm (3,1)

UConn R&D Corp., Judith A. Beachler (2,4)

Promising Future for Biotech, John A. Norris (2,3)

MIT’s Medical Involvement, JoAnn Moody (1,4)

Update: NEBHE Commission on Biomedicine (1,1)

Cities, Regions

Hot Hubs, John O. Harney (5,1)

Nation’s Only City-State: Providence and Rhode Island
on an Economic Roll, fohn Chaffee (2,2)

America’s Future Lies in Boston, Minoru Tamba (2,1)

From the Heart of New Hampshire — Higher
Education Along the Merrimack River,
Ellin Anderson (2,1)

New Driving Force in Merrimack Valley,
Ellin Anderson (1,4)

Burlington, Vt., Ellin Anderson (1,3)

Worcester, Mass., Ellin Anderson (1,2)

Portland, Maine, Ellin Anderson (1,1)

Economic Development,

R&D, Manpower

Crafting a Blueprint for Economic Recovery,
Thomas P. Salmon (5,4)

Formula for Re-emergence, Nicholas P. Koskores (5,4)

Higher Education Must Manage Change,
Paul C. O’Brien (5,4)

New England Could Take a Lesson from Wichita,
Ralph Whitehead Jr. (5,4)

New England’s Industrial Diaspora, David Warsh (5,4)

New England’s Research Economy: Time for a New
Model?, Judith A. Beachler (5,4)

Post-Miracle *90s: Imperatives for Interstate
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Massachusetts Higher Education
Assistance Corporation

Administering - the federal student and parent
loan programs: Stafford, SLS and PLUS.

« Offering - FASTAP, a student loan processing
system that is one of the most advanced
processing systems in the country designed to
offer speed and accuracy.

« Providing - technical assistance and training
programs to schools and lenders.

« Sponsoring - The Massachusetts Loan Coun-
seling Task Force; providing loan counseling
materials and developing default prevention
and reduction strategies.

« Listening - to customer needs and suggestions.
Call the Central Information Department at
(617) 426-9796, 1-800-322-0888 (in-state) or
1-800-832-2030 (out-of-state).

"An investment in knowledge always pays the best interest."
---- Benjamin Franklin

Massachusetts Higher Education Assistance Corporation
330 Stuart Street, Boston, Massachusetts 02116




Our Student
Loan Programs

are earning
high marks

Pioneer Financial, A Cooperative Bank has been providing specialized banking programs
since 1877. One of our primary goals is to help students reach their potential through educa-
tional financing. As the newest lender in the TERI® (The Education Resources Institute) pro-
gram, we are pleased to be assisting more and more students each day, and we are getting
high marks from financial aid professionals across the country!

M Personalized Service

1

M Competitive Programs

We offer a complete line of “needs-
based” and “non-needs based” programs
including Stafford, PLUS, SLS, TERI,
PEP and PLEASE. These programs are
designed to help students attain their edu-
cational goals.

Our student loan experts are ready to
answer questions concerning any aspect
of educational borrowing. Pioneer
Financial’s specialized staff will also pro-
vide materials and applications for your
school.

M Quick Processing

You and your students will be informed
quickly on the status of each loan. With
MHEAC’s new state-of-the-art
FASTFUND® system, the process is
now faster than ever.

Pioneer
Financial

A COOPERATIVE BANK

M Low Interest Rates

Pioneer Financial combines a variety of
programs with highly competitive inter-
est rates. And, our TERI loan programs
are offered at the lowest rates available.

Your source for student loans.

FDIC 1-800-327-6000 @
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