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. . . “meeting the needs of the present without endangering the ability of
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This report, the second Sustainability Indicators Report for Cape Cod, discusses how
individual and collective decisions and actions impact the long-term well-being of our
region.

It brings together social, economic and environmental indicators to be tracked over time.
While no single indicator is able to give the entire picture, tracking representative indicators
in many areas provides an overall sense of trends and of our progress toward becoming a
sustainable region.

The 2003 Report highlights some challenges for the Cape, as well as some successes,
based partially on tracking the indicators included in the 1999 Report.  It is our hope that
the data and information will provide reinforcement for positive trends and warning signals
for trends that are negative.  We also hope that the report helps in starting community
dialogue about what a “sustainable Cape Cod” means for all who live and visit here, as
well as in encouraging planning and action toward sustainability.

�  Printing by Type Trends



An Uncertain Future

This is a crisis... Once
one understands this
crisis, no thinking person
can stand idly by and do
nothing.  When you get
past denial, you must do
whatever you can.
                              —Ray Anderson

How Did We Get Here?

Cape Codders are becoming concerned that current social, economic, and environmental
trends will make living conditions in our communities unsustainable in the long run.
The existence of the Cape Cod Center for Sustainability and the Sustainability Indicators
Project mirrors this concern.  Yet increasing local interest in these issues is also a
reason for optimism.

The 2002-2003 Indicators Project brought together diverse local institutions in a joint
effort to collect data, assess trends, and characterize current conditions on Cape Cod.
It is hoped that this report will encourage public dialogue about what needs to be
done, both individually and collectively, for Cape Cod to become sustainable.

After many hours of discussion and debate, the Sustainability Indicators Council has
concluded that the current social, economic and environmental trends that have been
tracked on Cape Cod are, as a whole, not sustainable, which is troubling.  However,
the fact that Cape Codders are talking about it is promising—suggesting an uncertain
future.

In order to move toward a sustainable future, we must recognize the various influences
that have shaped our region.

The landform of Cape Cod was created by glacial advances and retreats; then, as
warming temperatures melted the North American ice sheet, it became inundated by
the rising waters of the Atlantic Ocean.  The natural forces that separated the Cape
from the mainland have defined its sense of place and shaped its communities.  Natural
capital has always fueled the Cape’s economy.  Shellfishing, agriculture, hunting,
whaling, forestry, fishing, construction, and tourism have been the main sources of
sustenance and income over time.

With the growth in the Cape’s resident and visitor populations, the depletion of its
natural capital has become increasingly evident.  The situation here is by no means
unique—the expanding scale and reach of human enterprise are exceeding the
regenerative capacity of ecological communities worldwide.  But as a tightly bounded,
increasingly crowded ecosystem, Cape Cod is particularly vulnerable to impacts
resulting from economic activities.  Environmental impacts related to the depletion of
natural capital include contaminated groundwater, degraded air quality, closed
shellfishing beds, eutrophied surface waters, diminished open space, collapsed fisheries,
and elevated atmospheric concentrations of greenhouse gases, to name a few.

As environmental amenities become scarcer, economic and social pressures on them
increase.  Socioeconomic impacts include the lack of affordable housing, the prevalence
of low-paying jobs, and an unbalanced age-related demographic, among others.
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Never doubt that a small
group of thoughtful,
committed citizens can
change the world.  Indeed,
it is the only thing that
ever has.          —Margaret Mead
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Where Do We Want To Go?

Two factors make these challenges particularly difficult.  The first is the long-term
nature of the impacts.  To act sustainably, we have to change our behaviors to ensure
that future generations have the opportunity to satisfy their needs.  The second is that
local actions are only partly responsible for these impacts.  For example, the national
and global energy economy is contributing to climate change, which threatens to
inundate our low-lying areas and otherwise alter community character.

To address these challenges, individuals and communities must adopt a sustainability
ethic, manage natural capital in ways that, while not depleting it, will improve social
and economic conditions, and encourage such action in other communities throughout
the world.  Envisioning a sustainable future represents an important starting point.

When the Sustainability Indicators Council steps back from the data to consider the
connections among individual indicators, it is apparent that the synergies among
indicators are where progress toward sustainability is to be made, and where action
should be focused going forward.

Synergies are interactions among two or more agents or forces whose combined impact
is greater than the sum of their individual effects.  In other words, an improvement (or
a decline) in one area contributes to an improvement (or a decline) in connected ones.
Considering this, the Council’s vision for a sustainable Cape Cod includes:

• A Vibrant, Caring Society; and
• A Healthy, Nurturing Environment; and
• A Diverse, Growing Economy

Because this vision is so broad, the Indicators Council has also identified a set of
underlying goals that relate to the diverse social, economic and environmental
challenges identified in this report:

• Accessible Services: Cape Cod residents will be able to afford and obtain
reliable access to housing, food, water, health care, education, child care,
energy, transportation, communications, recreation, and other services.

• Balanced Demographics:  The Cape’s resident and visitor populations will
be balanced in terms of age and income distribution, and will be racially
and culturally diverse.

• Continuous Education:  Cape Cod communities will offer educational
opportunities that include preschool, primary, secondary, trade, two-year,
four-year, graduate, and continuing education.

• Creative Economy:  The Cape’s economy will continue to rely largely on
natural resources, but it will diversify and grow by reinvesting in human,
social, and natural capital rather than diminishing it.

• Directed Growth:  The Cape’s growth will consist of a mix of uses
concentrated in higher-density village centers, focusing on infill and
redevelopment rather than conversion of open space.
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Magic has often been
thought of as the art of
making dreams come
true; the art of realizing
visions.  Yet before we
can bring birth to the
vision, we have to see it.
                                   —Starhawk

According to Jewish
teachings in the Talmud,
God brought Adam to the
Garden of Eden and
warned:  Take heed not
to corrupt and destroy
My world.  For if you
corrupt it, there will be
no one to set it right after
you.   —Ecclesiastes Rabba 7.13
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Social theory shows it only
takes 15% of a society to
bring about fundamental
change.
      —2002 Sustainability Associates

How Do We Get From Here To There?

• Good Health:  Cape Cod residents and communities will enjoy a state of
physical, mental and social well-being, as well as a reduction in disease and
infirmity.

• Integrated Infrastructure:  Cape Cod officials and agencies will apply a
holistic perspective to the planning, design and operation of water supply,
wastewater, energy, transportation, communications and other systems.

• Valued Ecosystems:  The Cape’s ecology will be protected and managed in
recognition of the value that natural capital contributes to our quality of
life, community character, and economic prosperity.

These synergistic goals are perhaps the most important outcome of the Sustainability
Indicators Project because they identify discrete yet cross-cutting areas for action.

By providing a reasonably comprehensive description of current economic,
environmental and social conditions on Cape Cod, the Sustainability Indicators Council
hopes to encourage community conversation about sustainability.  The goals listed
above take the data in the report a step further by defining the characteristics of a
sustainable Cape Cod and by providing guidance for identifying leverage points where
focused action could move us toward sustainability on several fronts.  Consider the
following three examples.

First, young people are leaving Cape Cod at a disproportionate rate, taking with them
their capacity to invigorate communities with ideas and energy, fill entry- and mid-
level jobs, and balance local demographics.  Why?  The answer lies in the availability
of better opportunities off-Cape for young people and families.  Multiple factors are
at work,  including heavy reliance on a seasonal low-wage service economy, limited
advanced on-Cape educational opportunities, and a shortage of affordably priced
workforce housing.  Changing one side of the equation, such as creating and attracting
businesses that provide year-round, well-paying jobs, would increase the likelihood
that young families could afford to live here.  Likewise, the availability of more
affordable workforce housing would enable them to stay here.  So too would a four-
year college institution and other educational opportunities that would prepare young
people for substantive local employment.  Under such scenarios, Cape Cod would
become stronger, both economically and socially.

Second, the Cape’s current energy supply, like that in the rest of the nation and most
of the developed world, relies on fossil fuel for its energy.  The health of Cape Cod’s
natural and human communities is adversely impacted by combustion by-products,
while greenhouse gas emissions present rising concerns.  The global nature of climate
change means that worldwide conditions will have local effects.  What can Cape
Codders do?  By tapping Cape Cod’s abundant renewable resources and using those
resources that we consume more efficiently, local communities could leverage natural
capital—wind, oceanic and solar energy flows—to reduce environmental impacts and
improve ecological and human health, while stimulating economic diversification along
sustainable paths.  This would help mitigate the potential adverse impacts of climate
change on Cape Cod’s prospects for a sustainable future, while setting an example for
other communities to follow.
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Man did not weave this
web of life.  He is merely
a strand of it.  Whatever
he does to the web, he
does to himself.
                              —Chief Seattle

We criticize and separate
ourselves from the process.
We’ve got to jump right in
there with both feet.
                                —Dolores Huerta
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Third, people are attracted to Cape Cod for its natural beauty and cultural resources.
Many visitors become enthusiastic homebuyers, worsening sprawl development,
consuming undeveloped open space, and changing the Cape’s historic rural character.
Residents, second-homeowners and visitors alike impose burdens on water supplies,
introduce water pollutants through septic and other treatment systems, consume natural
resources, produce solid wastes, and generate traffic.  Not only do these impacts reduce
our quality of life, they reduce the Cape’s appeal as a tourist destination and have
negative effects on the economy.  In this case, the answer may be discouraging
consumptive land-use patterns, encouraging higher-density village-style development,
and creating integrated water supply, wastewater, energy, transportation, and
communication systems.  Directed growth would reduce the pressure on open space
and better meet the needs of both year-round residents and the peak seasonal influx of
visitors and workers.

To help Cape Cod communities manage the transition from current conditions to a
sustainable future, the Sustainability Indicators Council has identified three near-term
touchstones necessary to begin incorporating the idea of sustainability in individual
and community decision-making processes and institutionalizing it in local and regional
planning processes:

• An Informed Populace:  Cape Cod residents and visitors will recognize
sustainability’s relevance to their lives—and the lives of their children and
grandchildren—and will make decisions, vote on issues, and participate in
civic activities that contribute to a sustainable future.

• Visionary Leaders:  The Cape’s elected and appointed officials and other
community leaders will balance short-term and long-term perspectives to
manage environmental, social and economic systems in sustainable ways.

• Engaged Institutions:  Cape Cod’s citizens groups, regional and local
agencies, businesses, educational and religious institutions, foundations,
advocacy groups, and research institutes will focus on sustainability
challenges within their purview and collaborate with other organizations to
achieve mutual goals.

The Sustainability Indicators Council and the Cape Cod Center for Sustainability are
planning activities to educate the public, encourage visionary leadership, and engage
local institutions.

Public forums will provide a means to explore the synergistic goals and examine how
Cape Cod’s natural, human and social capital, along with physical and financial assets,
can be used to move local communities in sustainable directions.

To turn the Sustainability Indicators Project into an ongoing process, organizations
will be encouraged to “adopt an indicator” and continue collecting, analyzing and
reporting data to spur collaborative action and assess community progress.

Although findings in the 2003 Indicators Report suggest an uncertain future, the
fundamental message from the Sustainability Indicators Council is one of hope:  A
sustainable Cape Cod is achievable if individuals and communities are willing to
envision it and are committed to making it happen.
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Sustainability may
seem unrealistic,
but in 1750,  so did
democracy.  We
believe that moving
in the direction of
sustainability—
creating a world
where nature thrives,
economies prosper,
societies work, and
everyone has the
chance to live a long
and fulfilling life—is
the great challenge
of the 21st century.
It’s going to take a
tremendous amount
of innovation and
development to make
that transformation
happen.  We believe
the transformation is
possible, because it’s
already under way.
                   —Alan AtKisson
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Yesterday Today

Year-round population (all ages) 186,605 (U.S. Census 1990) 222,230 (U.S. Census 2000)

Population growth rate 26.1% (U.S. Census 1980-1990) 19.1% (U.S. Census 1990-2000)

Year-round population (20-34 year olds) 28,595 (1990) 22,536 (2000)

Percent of population age 65+ 22.8% (1996) 23.1% (U.S. Census 2000)

Median resident age 39.5 (U.S. Census 1990) 44.6 (U.S. Census 2000)

Number of residents age 65+ 41,135 (U.S. Census 1990) 51,265 (U.S. Census 2000)

Labor force—Summer 121,361 (1997) 130,220 (July 2002: Massachusetts
   Div. of Employment & Training)

Labor force—Winter 94,238 (1997) 96,839 (Feb. 2002: Massachusetts
   Div. of Employment & Training)

Number of self-employed persons 9,766 (U.S. Census 1990) 12,573 (U.S. Census 2000)

Number of businesses on Cape Cod 7,914 (1996) 8,554 (2001: Massachusetts
   Div. of Employment & Training)

Number of residents commuting 10,446 (U.S. Census 1990) 14,493 (U.S. Census 2000)
   off-Cape for work

Median household income $33,243 (1993) $45,933 (1999: U.S. Census 2000)

Number of towns in Barnstable County 15
Total square miles of land in Barnstable County 412.76
Square miles of land (upland and wetland) 395.56
Square miles of open water in Barnstable County 17.20
Miles of seashore 560
Number of ponds and lakes on Cape Cod 350
(Massachusetts Dept. of Environmental Management)

(continued on page 2)

Cape Cod Facts at a Glance

Cape Cod Trends at a Glance
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Cape Cod Facts at a Glance

Number of Aid to Families with  1,514 (1997)
   Dependent Children (AFDC) cases

Number of Transitional Aid to Families 728 (February 2003)
   with Dependent Children (TFDC) cases

Persons receiving food stamps 1,964 (1997) 6,114 (February 2003)

Percent of population living below 9.8% (1993) 6.9% (1999: U.S. Census 2000)
   poverty level

Number of persons living below 19,329 (1993) 15,021 (1999: U.S. Census 2000)
   poverty level

Registered voters casting ballots 39.4% (1990) 22.2% (2002)

Residents not enrolled in a 18% (1998) 10% (2001)
   health-care plan

Alcohol and drug-related 550 (1992) 391 (1999)
   hospital admissions

Infant mortality rate 10.0 per 1000 (1990) 6.5 per 1000 (2000)

Number of visits to Cape Cod 4.6 million (1997) 4.5 million (National Park
   National Seashore    Service, 2002)

Percent of land area developed approx. 38% (1997) approx. 44% (2002)

Percent of land area protected approx. 27% (1997) approx. 39% (2002)

Public water supply wells at or 57% (1993) 41% (2002)
   below 5 ppm nitrate

Gallons of public water pumped 9 billion (1996) 11 billion (2001)

Tonnage of solid waste landfilled 113,737 (1990) 55,452 (2001)

Tonnage of solid waste incinerated 66,680 (1990) 131,844 (2001)

Tonnage of solid waste recycled 6,962 (1990) 26,581 (2001)

Cape Cod Canal bridge crossings 81,369 (1993) 99,701 (2002 estimated)

Public transit ridership 246,453 (1994) 438,697 (2002)

Number of hybrid vehicles purchased 36 (2001) 87 (2002)
   from Cape Cod dealers

Yesterday Today

Cape Cod Trends at a Glance
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� Sustainability

� Sustainability and Cape Cod

People need to recognize
that their actions have
consequences, although
the results are not readily
visible.
    —Ernest Duquet, founding President
      Cape Cod Center for Sustainability

Introduction

The mission for the
Cape Cod Center for
Sustainability is “to
promote long-term
sustainability through
the integration and
nurturing of the social,
natural and economic
environments to
achieve a better life
for those living and
working on Cape Cod,
both now and in the
future.”

The frog does not drink
up the pond in which it
lives.
      —Native American Proverb

This report presents information tracking Cape Cod’s progress toward sustainability.
It was prepared by the Sustainability Indicators Council under the auspices of the
Cape Cod Center for Sustainability.  It is designed as a decision-making tool for use
by individuals, educators, and local and regional officials.

Sustainability was first defined in 1987 by the UN’s Bruntland Commission as “meeting
the needs of the present without endangering the ability of future generations to meet
their needs”.  The definition spoke not only to the wise use of social, natural and
economic resources today, but also to the long-term impacts that exist and the
responsibility we bear to future generations for the management of those resources.

Since 1987, hundreds of organizations have addressed these issues and helped define
sustainability in local, regional, state, national and international terms.  It has become
clear that the conventional method of measuring the “success” or “vitality” of a
community or region relying solely on economic indicators is not adequate.
Sustainability projects worldwide focus on the need to bring economic and
environmental indicators into the decision-making progress, thus providing a broad-
based and holistic picture of the health of the community.  The growing number of
communities engaging in sustainability projects speaks to its relevance to a community’s
health and to individuals’ everyday lives.

In these times of economic, political and environmental change, when our future and
so much around us is uncertain, it is appropriate to think about the legacy we are
leaving our children and future generations.  Hopefully, it will be one we can be proud
of, one in which today’s decisions will not reduce tomorrow’s choices.

The Cape Cod Center for Sustainability seeks to demonstrate that a sound economy, a
healthy natural environment, and social justice for all are interconnected and essential
to the future well-being of Cape Cod.  The attainment of a sustainable future must be
based on understanding and dealing with the inter-relationships among these three
objectives.  To accomplish its mission, the Center has offered a broad range of programs
to encourage Cape Codders to think in a future-oriented mode and realize that today’s
actions will have consequences in the future.

The Sustainability Indicators Project grew out of the Center’s desire to define
sustainability for Cape Cod, and the need to be inclusive in that process.  The purpose
of Cape Cod’s Sustainability Indicators Project is to track and evaluate our progress
toward achieving a sustainable community for the long term using indicators in various
aspects of our lives.
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Introduction

� Sustainability Indicators Council

� Indicators to Action

� Sustainability Indicators Project

Our Indicator Selection
Criteria
1.  Can the indicator be

 measured?
2.  Does the indicator reflect a

 value widely held on Cape
 Cod?

3.  Can we define a target of
 where we would like this
 indicator to be in the future?

4.  Can the indicator be
 influenced by changes
 in policy or individual
 behavior?

5.  Can the indicator, and its
 relevance, be understood
 by the community?

6.  Is the indicator timely?
7.  Does it provide early

 warning of changes?
8.  Does this indicator have

 linkages to other social,
 economic and environmental
 issues?

The mission of the 2003
Council is “to produce and
distribute a list of Barnstable
County indicators to educate
the general public and their
elected officials about trends
in specific environmental,
social and economic issues
and the need to address
problems  from an integrated,
long-range perspective.”

An indicator is something measurable that highlights where we are, where we want to
be, and how well we are achieving that goal.  Our indicators are based on the shared
values of Cape Codders, and contain linkages to one or more other systems where a
change in the status of one system will affect the status of another.  A good indicator
helps track the health of all the systems.

In spring of 1997, the Center formed the Sustainability Indicators Council to guide
development of a relevant set of indicators.  The 1997 Council was made up of 27
members.  The 2002-2003 Council is made up of 12 community leaders representing
all sectors and all regions of Cape Cod.

The work of the Council has been an effective example of communication and
cooperation by and among individuals and groups with divergent viewpoints, ideas,
and approaches, who have come together to embrace the concept that measuring present
trends is the key to determining our future.  The coalescence of social, environmental
and economic approaches jointly deals with the issue of sustainability, evidenced by
this report and graphically represented on our front cover.  It is our sincere hope that
through this process the concentric portions of the three circles will continue to grow
and expand.

In the fall of 1998, the Sustainability Indicators Council developed an initial set of 39
indicators, and public outreach efforts were conducted prior to selecting the final 12.
In 1999, the first Sustainability Indicators Report was published.

In 2002, the Sustainability Indicators Council began meeting again to update and expand
the 1999 report.  The Council broke into three subcommittees, one each for social,
environmental and economic indicators.  Each subcommittee held meetings with focus
groups that provided insights into choosing and gathering data for effective indicators.
After evaluating the previous indicators (both initial and final) in light of these meetings,
some were dropped, some were changed to provide more accurate data and analysis,
and new ones were added.

The 2003 report contains 15 indicators.  These indicators were compiled by members
of the Council with significant assistance from the organizations, community
representatives and individuals identified in the “Acknowledgements.”  They present
data about today’s Cape Cod.  In many cases, they also include historical data.  But in
cases where historical data are not available or is difficult to come by, this report will
serve as a baseline resource.  Sources of data and information for each indicator are
listed in the “Sources and Endnotes” at the end of the report.

The 1999 and 2003 Sustainability Indicators Reports have been created in order to
give Cape Cod a comprehensive picture of our region’s health and vitality—to bring
social, environmental and economic issues together in one place and track them over
time.
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Introduction

Synergy:  1)  The interaction of
two or more agents or forces so
that their combined effect is greater
than the sum of their individual
effects.

Connection:  1)  The state of being
connected.  2)  One that connects;
a link.  3)  An association or
relationship.

 —The American Heritage
College Dictionary

The 15 social, economic and environmental indicators tracked by this report give a
broad picture of sustainability on Cape Cod.  The report highlights trends, both positive
and negative.  It also identifies many of the connections among social, environmental
and economic issues, and provides insight on the relationships between each indicator
and the Cape’s sustainability—i.e., if the numbers change, what does it mean for the
long-term health of Cape Cod?

Two additional features of the report are noteworthy.  For each indicator, individuals,
communities and decision-makers are provided with recommendations for positive
actions they can take toward making our region sustainable.  In addition, each indicator
includes a list of its most important goals in the first sidebar.  These lists refer back to
the set of goals and touchstones identified as intrinsic to a sustainable Cape Cod in
“An Uncertain Future” at the beginning of this report.  By connecting individual
indicators to economically, socially and environmentally sustainable outcomes, these
lists suggest areas where concerted action might yield progress on several fronts.

“Community . . . community:
Somewhere, there are people to whom we can speak with
passion without having the words stick in our throat.

Somewhere a circle of hands will open to receive us.
Eyes will light up when we enter; voices will celebrate
with us whenever we come into our own power.

Community means strength that joins our strength to do the work
that needs to be done.

Arms to hold us when we falter; a circle of healing, a
circle of friends.

Someplace we can be free.”
           —Starhawk

                                         (21st Century American poet and community activist)
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Safe and Nurturing Social Environment

1 Civic Vitality
Indicator

Voting and Civic Participation

This indicator looks at the number of adults (aged 18 and older) who are eligible to
vote, the percentage of these who are registered to vote, and the percentage who actu-
ally turned out to vote in town elections.

What is this Indicator?

Why is this Indicator Important?

Voting is one of the most basic rights of a democratic society.  Voting expresses our
shared commitment to public values and goals that shape our lives and communities.
As voter participation declines, fewer people influence local decision-making.  It sig-
nals a decline in how vested we are as citizens of our community, state and nation, and
how willing we are to commit to building a common future.

The number of permanent Cape Cod residents aged 18 or older who were eligible to
vote increased by approximately 20% between 1990 and 2000, from 147,375 in 1990
to 176,790 in 2000.  The number who actually registered to vote increased by approxi-
mately 42%, from approximately 117,000 in 1990 to 166,007 in 2000.

Although voter eligibility and registration have risen, voter participation in town elec-
tions has decreased dramatically since 1990.  While participation in individual town
elections varies depending on local issues and races, the overall voting rate is plum-
meting.  The average turnout in Barnstable County town elections in fell from 39.4%
in 1990 to 22.2% in 2002 (Figure 1).

This trend is reflected in statewide elections as well.  Barnstable County’s participa-
tion in statewide elections declined from 75% in 1994 to 64% in 2002, as seen in
Figure 2.  Across the Commonwealth, the voter turnout in statewide elections has also
declined from 71% in 1990 to 56% in 2002.

However, there is one positive note to report:  voter participation in Barnstable County
exceeds the statewide average in these elections.

Analysis of Data

What are the Most Important
Goals?

•  Informed populace
•  Visionary leaders
•  Engaged institutions
•  Accessible services
•  Balanced demographics
•  Good health
•  Creative economy
•  Continuous education
•  Directed growth
•  Valued ecosystems
•  Integrated infrastructure
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Safe and Nurturing Social Environment
1 Civic Vitality

Figure 2.
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Safe and Nurturing Social Environment
1 Civic Vitality

What Connections Does this Indicator Have?

Voting represents the heart of the democratic process.  The right and responsibility to
vote gives citizens the ability to directly affect decisions that govern most aspects of
their lives.

�  Economic
Voting elects our representatives who make decisions that affect our economic inter-
ests in areas such as taxes, cost of education, cost of municipal expenditures, job
growth, health care and economic development.

�  Environmental
Voting decreases the possibility that decisions about zoning, land use, water, air, for-
ests, wetlands, open space and hazardous materials will be made by a small number of
decision-makers with narrow, vested interests.  By voting, Cape Codders help ensure
that environmental issues receive broad and thorough public scrutiny.

�  Social
Voting is often used as a measurement of the civic health of a community.  It is at the
heart of participatory democracy, as it allows each voter to have a voice in key issues
that affect the community.  It is a fundamental right and responsibility.  Voting pro-
vides a means for raising the quality of life for a community, and indicates a commit-
ment to the community’s well-being.

�  Individuals:
•  Register to vote.
•  Vote.
•  Encourage family and

friends to vote.
•  Become familiar with

important issues and
the candidates’ stand
on them.

•  Attend community
discussions of key
issues as well as
candidate debates
and forums.

•  Run for office yourself.
•  Participate in civic

advocacy and voting
organizations such as
the League of Women
Voters.

�  Communities:
•  Establish a strong

community ethic to
encourage voting.

•  Organize community
discussions of key
issues as well as
candidate debates
and forums.

•  Bring civic involvement
programs, such as Kids
Voting, into school
education curricula.

�  Decision-makers:
•  Encourage voting.
•  Listen to your

constituents and share
your views with other
members of your
community.

•  Learn and teach others
about community issues
influenced by the
electoral process.

What Can We Do?
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Safe and Nurturing Social Environment

2 Health and Human Services
Indicator

This indicator tracks the number of Cape Cod residents who do not have health
insurance, and shows the cost of, and access to, health care.

The “uninsured” are defined as those who do not have privately-paid health insurance
coverage, Medicaid, Medicare, or military health-care coverage.  The “uninsured”
statistics also include Cape residents who fall outside of program guidelines or have
not made use of programs such as Medicare, MassHealth, Children’s Medical Security
Plan and Healthy Start.

Other uninsured individuals who may seek health care on Cape Cod, such as seasonal
visitors, undocumented immigrants, transient persons and families, and those who
may have lost their insurance since August 2001, are not included in this indicator.

This indicator was expanded since the 1999 Sustainability Indicators Report because
even those persons who do have health insurance may encounter financial and other
barriers to accessing health care.  Many individuals report needing health-care services
beyond the scope of their insurance, requiring hefty out-of-pocket payments (e.g.,
policies requiring substantial deductibles of $2,500 - $5,000 or more).  Additionally,
individuals may be refused certain types of health care (not covered by plan), have
high co-payments, or face other financial hardships.

Population Access to Health Care (formerly entitled “Population Enrolled vs. Not Enrolled in Health-Care Plan”)

What is this Indicator?

Why is this Indicator Important?

The larger the uninsured and/or underinsured population, the greater the cost to the
community.  People without either private or public health insurance coverage are less
likely to have a primary-care physician (PCP) or a regular source of health care, are
more likely to have an unmet need for health care, and are less likely to receive
preventive health care.  This translates into a greater probability that they will become
more seriously ill before seeking medical attention, and use more costly emergency
room services for medical care.  Similarly, they will experience more lost workdays
and lower productivity.

A nation’s or region’s quality of life and economic prosperity clearly correlate with
access to quality health care.  A clear example of this was seen in Eastern European
countries, where access to quality health care and health insurance was curtailed during
the latter half of the 20th century.  In these countries, the health of the population
(expressed by such indicators as life expectancy) declined sharply during this period.
This contrasts with populations in Western Europe which, with adequate medical
insurance, exhibit some of the highest life expectancies in the world.

• Informed populace
• Visionary leaders
•  Engaged institutions
• Accessible services
• Good health
• Creative economy
• Continuous education
• Valued ecosystems

What are the Most Important
Goals?
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As shown in Figure 1, the 1998 Community Health Needs Assessment Project
(CHNAP) estimated that approximately 82% of Cape Codders were enrolled in a health-
care plan.  This meant that approximately 38,000 Cape Cod residents were paying for
medical, dental, mental and preventive health care services out-of-pocket, or going
without such services.  The Cape’s 18% uninsured rate was higher than that of
Massachusetts (12.6% in 1996) and the nation (15% in 1996).

The Human Condition 2001 Needs Assessment Project (THC-2001) of Barnstable
County reported that approximately 90% of Cape Codders were enrolled in a health-
care plan in 2001; approximately 10% of residents were not.  This means that more
than 21,400 Cape Cod residents (19,260 adults and 2,140 children) were paying for
medical, dental, mental and preventive health care services out-of-pocket, or going
without such services.  This uninsured rate was still higher than that of Massachusetts
(7.2% in 2001).

Possible reasons why Cape Codders lack health insurance include poverty, low income,
or issues such as being self-employed or working for very small firms.  Firms in the
retail, construction and service industries typically do not offer their employees health
insurance benefits, particularly those who work part-time.  Cape Cod has a high number

Safe and Nurturing Social Environment2 Health and Human Services

Analysis of Data

�  Individuals:
• Take advantage of available

health-care insurance
programs.

• Advocate for affordable,
community-based health
care.

• Advocate for broader access
to affordable, adequate
health insurance.

�  Communities:
• Support community health

insurance programs for the
uninsured.

• Encourage local decision-
makers to support community
health insurance programs.

What Can We Do?

Barnstable County: 2001

With 
insurance

90.4%

Without 
insurance

9.6%

Barnstable County: 1998

With
insurance

82%

Without 
insurance

18%

Source: The Community Health 
Needs Assessment Project

Health Insurance

Figure 1.

Massachusetts Non-E lder ly  Un insuredMassachusetts Non-E lder ly  Un insuredMassachusetts Non-E lder ly  Un insuredMassachusetts Non-E lder ly  Un insuredMassachusetts Non-E lder ly  Un insured     ( A g e s  0 - 6 4 )( A g e s  0 - 6 4 )( A g e s  0 - 6 4 )( A g e s  0 - 6 4 )( A g e s  0 - 6 4 )

Reg i onReg i onReg i onReg i onReg i on 1 9 9 81 9 9 81 9 9 81 9 9 81 9 9 8 2 0 0 02 0 0 02 0 0 02 0 0 02 0 0 0 2 0 0 22 0 0 22 0 0 22 0 0 22 0 0 2
Metro Boston    8.1    5.6    8.2
Northeast    7.0    7.0    6.4
Southeast  10.9    8.2    6.8
Worcester    7.2    6.6    6.9
West    9.5    5.8    7.9
Source: Health Insurance Status of Massachusetts Residents, January 2003

Source: The Community Health Needs
Assessment Project

Source: The Human Condition

➔
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of self-employed persons and small businesses.  Moreover, the retail and service
industries employ 31% and 32% of the labor force, respectively.  Seasonal employment,
another element of the Cape’s economy, is also an obstacle to obtaining health-care
benefits.

The improvement in the percentage and number of residents with health insurance in
the 1998-2001 period is likely related to several Cape-wide initiatives, starting with
the 1998 CHNAP study, to enroll persons in MassHealth and other insurance plans.
Many residents, however, still lack insurance, and as Figures 2 and 3 and Table 1
illustrate, were impeded by other barriers to good health care.

Although the percentage of Cape Cod’s population with health insurance rose between
1998 and 2001, barriers to access to health care also rose.

Four barriers to health care are noted:
1. Cost of insurance and visits to physicians’ offices and emergency rooms.
2. Cost of health insurance premiums.
3. Cost of prescription drugs.
4. Cost of standard medical procedures.

Figure 2 indicates that individuals (especially children) without insurance were less
likely to seek medical care from hospital emergency rooms and private physicians
than the insured.

Figure 3 indicates a 19% rise in insurance premiums for individual health insurance
coverage and 15% for family coverage, from 2000-2001.

Table 1 illustrates the escalating average cost of prescription drugs (1990-2000 increased
104%; 1998-2000 increased 19%).

As for the cost of procedures, Federal Register Medicaid Reimbursement schedules
from 1995 and 2002 indicate that the cost of a typical preventive diagnostic procedure
(a colonoscopy) rose from $284.54 in 1995 to $459.37 in 2002, an increase of 61%.

Other barriers to healthcare which should be monitored include the lack of available
public transportation1 and the experience of discrimination reported by certain groups2.

Safe and Nurturing Social Environment2 Health and Human Services

The World Health Organization defines health as “a state of complete physical, mental
and social well-being and not merely the absence of disease or infirmity.”  This
definition has been called a “prescription for a healthy community.”  Health insurance
(including medical, dental, mental and preventive-health coverage) is a cornerstone
of a healthy community.

�  Economic
An insured population means fewer work hours lost due to illness, which results in a
more productive economy.  Health-care costs in the public sector would be expected
to decrease, as well as the taxes that support them, as it is less expensive to maintain
good health than to treat illness once it has reached a crisis point.  Premature death
results in loss of family income.

What Connections Does this Indicator Have?

�  Decision-makers:
• Support federal, state

and community health-
care initiatives.

• Become informed as to
the cost of health care
and prescription drugs.

• Help businesses seek
affordable health
insurance plans to
offer their employees.



Sustainability Indicators Report   •   www.sustaincapecod.org12

Safe and Nurturing Social Environment2 Health and Human Services

�  Environmental
Improved health correlates with longer and more active lives.  This may increase the
demand for recreational amenities, but also provides a larger constituency for
environmental protection.  A pristine environment also puts fewer pressures on a
person’s health.  A degraded, polluted environment may increase the incidence of
certain diseases/illnesses, and may lead to higher insurance rates, or higher costs of
care if large numbers of people are not insured.

�  Social
Uninsured individuals are less likely to receive treatment for an illness until it has
reached a crisis point, which can reduce life span and increase the cost and duration of
treatment.  As the insured population increases, Cape Codders will have better access
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Source: Health Insurance Status of Massachusetts Residents, January 2003
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being and not merely
the absence of disease
or infirmity.
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Year Average Price

1990      $22.06
1992      $26.33
1994      $28.37
1996      $32.86
1998      $38.43
2000      $45.79

Increasing Prescription Drug Prices

Source: IMS Health

Table 1.

to health care, preventable hospitalizations will decline, and productive life spans will
increase.  However, if particular groups or cultures experience disproportionate barriers
to accessing health insurance or health care, other social problems such as access to
housing, education and employment may be exacerbated as more income is spent on
healthcare or as work days are missed.

Figure 3.

Source:  Massachusetts Division of Health Care Finance and Policy, 2001
Health Insurance Survey
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We have to act now to
make sure you don’t
have to be a Rockefeller
to afford decent health
care in this country.
                        —Jay Rockefeller

Why do you hasten to
remove anything which
hurts your eye, while if
something affects your
soul you postpone the
cure until next year?
                                   —Horace
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Safe and Nurturing Social Environment

3 Health Risks
Indicator

Preventive Health and Substance Abuse (formerly entitled “Rate of Substance Abuse”)

What is this Indicator?

Why is this Indicator Important?

Analysis of Data

This indicator measures behaviors that are major contributors to poor health.  It also
updates the 1999 “Rate of Substance Abuse” indicator by including the number of
alcohol and substance abuse-related hospitalizations in Barnstable County in 2001;
the data on substance-abuse treatment programs have been dropped for this update
because further research suggests that only a small percentage of abusers may enroll
in treatment programs.  Also, a decrease in enrollment might reflect a cut in funding
for programs from 1998-2002, rather than a decrease in actual substance abuse.

Most significantly, this indicator adds health-risk data on issues other than substance
abuse.  Figure 1 shows the comparative incidence on Cape Cod, throughout Massa-
chusetts, and across the United States, of several behaviors that constitute health risks,
including smoking, binge drinking (five or more drinks on one occasion in the past
month), and heavy drinking (60 or more drinks in the past month).

The indicator also includes statistics on chronic conditions that are related to some of
these behaviors, and that are major contributors to morbidity and mortality, such as
obesity and hypertension.  Finally, it includes statistics on alcohol and drug use among
high school students, although the available figures on these statistics represent a re-
gion that extends beyond Barnstable County.

This indicator is important because virtually all human beings wish to be healthy, and
because the well-being of a society is greatly affected by the health of its citizens.
Personal behavior is a great factor in determining our state of health.  Positive behav-
iors such as exercise and good nutrition—and risky behaviors such as smoking and
alcohol and drug abuse—correlate with important health indicators such as blood pres-
sure and obesity, and with societal problems such as crime, unemployment and
homelessness.

The health risk data in Figure 1 were provided by the Massachusetts Department of
Public Health, and come from a telephone survey conducted by the U.S. Centers for
Disease Control and Prevention and by state health departments.  Cape and Islands
residents were interviewed in these surveys from 1994 through 1999 and again in
2000 and 2001.  The following risk factors were measured:

• Informed populace
• Visionary leaders
•  Engaged institutions
• Accessible services
• Good health
• Creative economy
• Continuous education

What are the Most Important
Goals?
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Safe and Nurturing Social Environment
3 Health Risks

• Tobacco, a major cause of cancer, coronary disease and stroke, causes more
deaths than any other preventable risk factor, and also is a cause of low
birthweight.  Cape and Islands figures on tobacco use are edging downward.

• Alcohol is a central nervous system depressant that slows reflexes and impairs
coordination. While limited alcohol consumption often is recommended for older
adults, heavy alcohol abuse is a major risk factor for high blood pressure, con-
tributes to the development of diabetes and neurological disorders, and can in-
terfere with social relationships. Cape and Islands residents rank below state and
national averages in binge drinking, but above those averages in heavy drinking.

• Overweight and obese individuals are at increased risk of developing hyperten-
sion, heart disease, diabetes, gall bladder disease and osteoarthritis.  While the
Cape’s numbers are below state and national percentages, the proportion of adults
who are overweight has been increasing over time.  (It should be noted that Cape
and Islands percentages of adults who consume at least five servings of fruits
and vegetables a day, and those who have regular physical activity—good indi-
cators of preventive health—are above state and national percentages.)

• Hypertension, or high blood pressure, is categorized by the Massachusetts De-
partment of Public Health as a “chronic condition” rather than a “risk factor.”
But when it is not kept under control—by diet, exercise and perhaps medica-
tion—it becomes a significant indicator of future health problems.  Hyperten-
sion awareness is the first step toward treatment.  Cape Codders should be aware,
therefore, that hypertension rates here are higher than state-wide rates.

Figure 1.

Health Risks
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�  Individuals:
• Eat a balanced diet, with

plenty of fresh fruits and
vegetables, and avoid foods
that are high in calories,
fats, cholesterol and
sodium.

• Encourage legislators to
spend a greater percentage
of public health funds
on preventive-health
measures.

• See a physician regularly.
• Avoid smoking and drugs.
• Limit alcohol consumption.
• Maintain an active lifestyle.
• Maintain a healthy weight.
• Exercise regularly.
• Have regular blood

pressure check-ups, and
if high, consult a doctor
for treatment.

• Try to maintain a positive
mental attitude—and a
sense of humor.

What Can We Do?
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In addition to the risk factors discussed above, the “Rate of Substance Abuse” indicator
from the 1999 Sustainability Indicators Report showed that admissions of Cape and
Islands residents to Massachusetts hospitals for acute-care treatment of alcohol- and
drug-related diseases decreased from 550 per year in 1992 to just over 400 in 1996.
The most recent figure shows that by 1999 the incidence decreased slightly to 391.

Information from the Massachusetts Youth Health Survey shows changes in the use of
alcohol and drugs in Massachusetts high schools from 1999 to 2002.  Here the data
indicate a drop in the use of alcohol and marijuana, but an increase in cocaine use.
Cigarette use also has dropped in high schools across Massachusetts.  Some Cape and
Islands students were surveyed in this study, but the Department of Health will only
release state-wide figures.

Alcohol/Substance Abuse-Related Hospitalizations in Barnstable County
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Figure 3.

Drug Use Among High School Students

Source:  MA Youth Health Survey
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�  Communities:
• Encourage local and state

decision-makers to support
community health and
nutrition initiatives.

• Support health education in
our schools and healthful
meals in school cafeterias.

• Support initiatives to make
public buildings smoke-free.

• Support initiatives that
promote walking and bike
riding.

�  Decision-makers:
• Set a good example for the

community in terms of health
and behavior.

• Support community health
and nutrition initiatives, such
as Meals-on-Wheels and
health-screening programs.

• Become informed about the
public health and economic
implications of tobacco and
alcohol use.

• Support school lunch and
nutrition programs.

• Support exercise and health-
screening programs.
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�  Economic
An increase in substance abuse inevitably will be reflected in higher unemployment
and reduced income for affected families, as well as mental-health problems and fam-
ily instability.  Alternatively, a drop in substance-abuse rates—and improvement in
such areas as diet and exercise—can lead to positive social and economic changes.

Economic productivity is directly affected by increased levels of illness and death
resulting from risky health behavior.  This correlates with missed days from work, or
inability to hold a job or to keep a business going.  Ultimately, the community may
have to pay higher costs for safety and health services as additional services are re-
quired.  Furthermore, substance and alcohol abuse among our youth can limit educa-
tional achievement and increase the school dropout rate, limiting earning potential
and contribution to the workforce.

�  Environmental
Human beings are part of the natural environment.  How people care for themselves
sometimes reflects how they will care for the world in which they live.  Engaging in
risky behaviors or ignoring personal health issues may result in a greater incidence of
illness, and thus less time available for civic and social involvement, including envi-
ronmental pursuits.  On a positive note, many healthy pursuits, such as exercise, can
involve outdoor recreational activities, which can enhance one’s interest in the envi-
ronment.

�  Social
Because much of the crime committed on Cape Cod is drug-related, an increase in
substance-abuse rates correlates with a rise in public-safety problems.  Substance abuse
also creates public-health problems.  Ultimately, the community is bound to pay higher
costs for safety and health services.  An unhealthy population in general puts a greater
burden on emergency and medical services.

Healthy adults provide a good role model for the youth of our community.  Decreased
longevity resulting from risky behaviors affects families in myriad ways.  Substance
abuse clearly is linked to the rate of crime.  Substance-abuse rates inevitably are re-
flected in reduced income for affected families, as well as mental-health problems and
family instability.  Alternatively, a drop in substance-abuse rates—and positive be-
havior in such areas as diet and exercise—can lead to positive social changes.  All of
these consequences ultimately affect the social fabric of the community.

Safe and Nurturing Social Environment
3 Health Risks

What Connections Does this Indicator Have?

The social fabric of a
community is greatly
affected by the health
of its members.

If we are to achieve a
richer culture, rich in
contrasting values, we
must recognize the
whole gamut of human
potentialities, and so
weave a less arbitrary
social fabric, one in
which each diverse
human gift will find a
fitting place.
                  —Margaret Mead
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Safe and Nurturing Social Environment

4 Youth Wellness
Indicator

Youth Wellness (formerly entitled “Annual High School Dropout Rates”)

Since the 1999 Sustainability Indicators Report, this indicator has been expanded to
include key predictors of children’s health, using four specific protective factors
(positive aspects of a child’s environment) and risk factors (negative aspects of a child’s
environment).

Protective factors include:
• seat belt use
• regular doctor and dentist checkups
• regular and vigorous exercise
• eating three nutritious, balanced meals per day

Risk factors include:
• appearing overly sad, discouraged or depressed
• seeming stressed out, nervous or worried
• fighting with or hurting siblings or adult household members
• being sick or complaining of being sick at school

This indicator also includes infant mortality rates, low birthweight rates and, for the
purpose of establishing a trend from the 1999 indicator, high school dropout rates.

What is this Indicator?

Why is this Indicator Important?

The protective and risk factors provide a measurement of the human environment
encountered by the Cape’s children, and also measure the effect of parental and
community attitudes and actions.  Children with fewer mental, emotional and health
problems are more likely to grow into healthy and well-adjusted adults.  In turn, these
adults are better able to contribute to the Cape’s economy and social fabric in meaningful
ways.  Infant mortality rate and low birthweight correlate with the risk factors of
poverty, unemployment and violent crime in the community.  Formal education is one
of the building blocks of a successful future.  It allows students to learn valuable skills
and gather information that they will use throughout their lives, and it can open their
minds to new opportunities.

What are the Most Important
Goals?

• Informed populace
• Visionary leaders
•  Engaged institutions
• Accessible services
• Good health
• Creative economy
• Continuous education
• Valued ecosystems
• Integrated infrastructure



Sustainability Indicators Report   •   www.sustaincapecod.org 19

Safe and Nurturing Social Environment
4 Youth Wellness

Nationwide, studies have shown that young adults who drop out before high school
graduation face a number of potential hardships.  Compared with high school graduates,
relatively more dropouts are unemployed, and those dropouts who succeed in finding
work earn less money than do high school graduates.  Data from the U.S. Census
Bureau show that median earnings increase with the level of schooling.  Historically
in the U.S., with other factors being equal, high school graduates have earned nearly
20% more than dropouts.  For full-time workers, median annual incomes of graduates
have been shown to be as much as one-third higher.  During the 2000-2001 school
year, an estimated 96.5% of Cape Cod high school students stayed in school until the
end of the 12th grade.  However, in the latest five-year reporting period (1996 - 2000)
more than 1,900 Cape Cod high school students left school before successfully
completing their high school program.  On average during those five years, the
Barnstable County dropout rate was 3.3%.

Analysis of Data

Other factors were added to create baseline data for this indicator.  Through a series of
planning meetings with Cape Cod youth and those who serve them, the Barnstable
County Department of Human Services “Human Condition 2001 Project” selected
and incorporated into its “Household Survey” questions identifying 21 protective factors
and 31 risk factors youth may encounter in their day-to-day lives.  More than 2,500
surveys were collected.1

Following analysis of these data, the Department of Human Services published the
“Initial Report of Research Findings” in 2002.  From this report, the top four protective
and risk factors were selected for this indicator.

�  Individuals:
• Read to children.
• Provide a home environment

that is supportive and
conducive to learning.

• Encourage children to take
advantage of educational and
recreational opportunities.

• Talk with our children’s
teachers.

• Ensure regular classroom
attendance.

• Expect children to graduate
from high school.

• Encourage children to attend
college.

• Mentor children beyond our
own families.

• Take children to the doctor
and dentist for regular
checkups.

• Use seat belts and employ
other physical safety
measures.

• Ensure regular and vigorous
exercise.

• Provide regular and
nutritious meals.

�  Communities:
• Recognize and support

achievement in all areas
of schooling.

• Support access to good
prenatal care and early
intervention for health issues.

• Support children’s health
programs and school-based
health services.

• Support community
educational and recreational
programs that complement
public education.

• Support mentoring programs.
• Support meaningful

employment opportunities
for youth.

• Support community-service
opportunities for youth.

What Can We Do?

High School Dropout Rates
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Safe and Nurturing Social Environment
4 Youth Wellness

As Table 1 indicates, 42% of households with children reported that their children
“appear overly sad, discouraged, or depressed;” 36% reported that their children “seem
stressed out, nervous, or worried.”  These are risk factors that correlate with children’s
health.  (For more information on this correlation, see “What Teens Need to Succeed”
by Peter Benson, Ph.D. et al.).  Children’s violence, directed at parents or other
household members, and illness at school were the other top two risk factors.

Further research into these risk factors conducted by the Human Condition 2001
Steering Committee and Barnstable County Human Services identified a strong
correlation between children reporting these risk factors and other indicators of
children’s health.2

The Human Condition 2001 project also documented protective factors in Cape Cod
children’s environments.  Seat belt use led the list of these factors, followed by regular
medical and dental checkups, regular vigorous exercise, and the consumption of three
balanced, nutritious meals a day.

Table 1.

Risk and Protective Factors at Work in Cape Cod Households

Children-Family Risk Factor Percent of Cape Cod Households

Appears overly sad, discouraged, or depressed 42%
Seems stressed out, nervous, or worried 36%
Fights with or hurts siblings or adult household members 34%

Children-Family Protective Factor Percent of Cape Cod Households

Wears seat belts while riding in your car 94% 91%
Gets regular doctor and dentist check-ups 91% 91%
Gets regular, vigorous exercise 88% 84%

For youngest child For oldest child

Source:  “The Human Condition 2001”

Table 2.

Measuring Social Health

1989 1991 1993 1995 1997 1999

Infant Mortality Rate    6.2    4.7    3.5    4.9    5.3    4.5
Low Birth Weight Rate  48.5  51.8     45  55.3  58.9  65.3

      (Rates calculated per 1,000 live births)
           Data from Barnstable County Index of Social Health: Years 1989-1999

Two additional indicators of youth wellness are infant mortality rate and low
birthweight.  As Table 2 indicates, the infant mortality rate in Barnstable County has
fluctuated during the last decade from a high of 6.2 per 1,000 live births in 1989 to a
low of 3.5 per 1,000 live births in 1993.

�  Decision-makers
• Support excellence in the

public schools and in public
education; advocate for the
funding necessary to sustain
this excellence.

• Become informed about the
data and statistics regarding
education and health.

• Speak out publicly about
the value of education.

• Support high-quality,
organized educational and
recreational programs
outside the public school
system.

• Be involved in political
decisions that affect
educational programs.

• Support children’s health
programs and initiatives.
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4 Youth Wellness

As shown in Table 2 and Figure 2, the Barnstable County low birthweight rate has
shown a steady upward trend from 48.5 per 1,000 live births in 1989 to 65.3 per 1,000
live births in 1999, an increase of 36%.  Low birthweight rate is one of the key indicators
of social health employed in the Barnstable County Department of Human Services’
“Index of Social Health.”3

Barnstable County’s “Index of Social Health” tracks ten counties in Massachusetts
during the past decade.  This county’s index has remained the same while the indices
of five of the other counties (Norfolk, Hampshire, Plymouth, Berkshire, Worcester)
improved, and four (Essex, Bristol, Suffolk, Hamden) declined.4

Low Birth Weight Rate
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Low Birth Weight Rate

What Connections Does this Indicator Have?

�  Economic
When healthy, well-adjusted and well-educated children become adults, they are very
likely to be able to provide economic security for themselves and their families by
holding productive jobs and contributing to the workforce and the overall economy.

An increase in youth wellness correlates with a decrease in the dropout rate.  This
means the community has more adolescents graduating from high school, thus forming
a population better prepared to meet the growing demands of the workplace.  A lower
dropout rate means more graduates with employable skills who would have a higher
income and purchasing potential.  As incomes increase, residents are better able to
afford first-time homeownership on Cape Cod.  A better educated population will be
an incentive for industry to relocate on Cape Cod, providing regional and town planners
an additional tool to attract well-paying, year-round jobs to the Cape.  An increase in
the dropout rate reflects a population less prepared to join the workforce.

No man is an island,
entire of itself; every
man is a piece of the
continent. —John Donne

We live very close
together.  So, our prime
purpose in this life is to
help others.  And if you
can’t help them, at least
don’t hurt them.
                              —Dalai Lama

An improvement in the
physical, emotional and
educational health of our
children means they will
be more likely to be good
citizens today and role
models for the next
generation, which in turn
will strengthen the fabric
of society.
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�  Environmental
An improvement in children’s health and a higher graduation rate would mean that
Cape Cod residents would have a higher workforce potential and would be better able
to support efforts by the public, private, and private non-profit sectors to protect and
preserve the environment.  Statistics indicate that a better educated population is more
supportive of philanthropic efforts to sustain a healthy environment.  An educated and
healthy population is more likely to participate in civic and volunteer activities that
would reduce the potential for environmental degradation.

�  Social
There is a demonstrated correlation between children’s health and the rate of children’s
anger, anxiety, and depression.  An improvement in the physical, emotional and
educational health of our children means they will be more likely to be good citizens
today and role models for the next generation, which in turn will strengthen the fabric
of society.

What its children
become, that will the
community become.
              —Suzanne Lafollett
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Drinking Water Quality and Quantity

The Drinking Water Quality Indicator tracks the level of nitrate-nitrogen (nitrate)—
measured in parts per million (ppm)—in our public drinking water supply.  Nitrate is
a dissolved form of nitrogen that is commonly found in lawn fertilizers and wastewater
effluent.  Excessive nitrogen is unhealthy for humans, especially babies, and can cause
extensive ecosystem damage in coastal surface waters because it stimulates the growth
of algae, which consumes oxygen that aquatic organisms need to survive.  Nitrate-
nitrogen is also the primary contaminant coming from septic systems, which are the
predominant form of wastewater disposal on the Cape.  It is important to note that the
indicator focuses on the data collected by public water suppliers and small-volume
wells, but does not include any data from private wells that are prevalent on the Outer
Cape.

The Drinking Water Quantity Indicator measures the total amount of water that is
being pumped by Cape public water suppliers.  This indicator does not include water
pumped by private wells, small-volume wells or water used for golf course or cranberry
irrigation.  As available land decreases and the cost increases, developing future water
supplies and protecting existing supplies becomes more difficult.  In addition to financial
issues associated with land purchases, towns and water suppliers also have to be
concerned with costs associated with treatment and infrastructure issues.

What are these Indicators?

Why are these Indicators Important?

Groundwater is Cape Cod’s only source of water.  In recognition of this, the Cape Cod
aquifer was designated a sole-source aquifer by the U.S. Environmental Protection
Agency in 1982.  This means that the aquifer is recharged solely by rainfall and is the
only source of drinking water for Cape Cod.  As such, it is connected to and supplies
all of the water for the Cape’s thousands of lakes and ponds, and ultimately flows to
the sea.  Anything we spill or put in the ground—septic waste, motor oil, lawn chemicals,
etc.—infiltrates into the groundwater system, including lakes, ponds and coastal
embayments.  This same groundwater also supplies the 145 public wells and thousands
of private wells for drinking water.  Drinking water quality is an indicator of what is
being discharged to our bays and ponds.  Because approximately 85% of the 153,000
Cape Cod homes use on-site septic systems, an enormous amount of nitrate is introduced
through these systems into the same groundwater that is used for drinking.  Although
the Title 5 septic systems approved by the state for wastewater disposal can treat
effluent for pathogens, these systems do not treat for nutrients such as nitrogen.
Wastewater treatment plants can reduce nitrogen and phosphorus significantly, but
very few areas of the Cape are sewered.  There are also alternative on-site systems,
such as composting toilets and nitrogen-reducing septic systems, that can treat

• Informed populace
• Visionary leaders
•  Engaged institutions
• Accessible services
• Good health
• Continuous education
• Directed growth
• Integrated infrastructure
• Valued ecosystems

What are the Most Important
Goals?

Healthy Natural Environment

5 Resource Use
Indicator
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wastewater for nutrients.  Without careful monitoring, management of contaminants,
and the expanded use of sewers and alternative septic technologies, the Cape could
jeopardize its only source of drinking water, and adversely affect the quality of its
fresh and coastal surface waters.

Drinking Water Quality
A maximum nitrate-nitrogen concentration of 10 ppm for drinking water supplies has
been established by the USEPA and state regulations to avoid impacts on sensitive
individuals.  Nitrate can limit oxygen in the blood and lead to “blue-baby syndrome.”
The Cape Cod Regional Policy Plan endorses a nitrogen discharge standard of 5 ppm
to ensure that nitrates in drinking water fall well below the federal standard to protect
our ponds and coastal embayments from over-enrichment.  Nitrate is also an indicator
for other contaminants commonly associated with septic system effluent, which may
include household chemicals, such as solvents, cleaners, petroleum compounds and
pharmaceuticals.  Nitrate is also an indicator of contaminants associated with
stormwater runoff.  As mentioned above, nitrate is a nutrient for plant and algae growth,
especially in coastal waters.  Too much nitrogen causes overgrowth of plants and
algae in coastal waters, which uses up oxygen.  This in turn can lead to the loss of
eelgrass, shellfish, and fish habitat; in extreme cases, shellfish and fish kills can result
from lack of oxygen and waters can become malodorous and unswimmable.

Drinking Water Quantity
The amount of water we use now, and will need in the future, has economic implications
for businesses that need water to grow and for towns that must pay for and build future
water supplies.  For example, many businesses in Provincetown and Wellfleet are
unable to expand because of water supply constraints.  The amount of water we use
also has implications for our environment.  Groundwater and surface waters on Cape
Cod are interconnected.  Both ground and surface water levels fluctuate seasonally,
typically with annual high levels in late spring and annual low levels in late fall.
Excessive withdrawals of groundwater during periods of drought, when water elevations
are low, may affect coastal plain ponds, wetlands, vernal pools, and other aquatic
habitats.  The natural fluctuations of surface water levels can be suppressed by
groundwater withdrawals, resulting in prolonged periods of low water levels in pond
shoreline “edge zones” normally subject to periodic inundation.  It is in these unique
habitat zones that many threatened and endangered species, such as the Plymouth
Gentian, thrive.  If low water levels are sustained, upland plants begin to encroach on
the only suitable habitat for these rare species.  Under extreme drought conditions,
excessive groundwater withdrawals may cause small ponds and wetlands to disappear
completely.

Analysis of Data

Drinking Water Quality
As mentioned above, the national limit for nitrate-nitrogen in drinking water is 10-
ppm.  Thoughtful discussion in the 1970s and 1980s led to Cape-wide adoption of a 5-
ppm nitrogen-loading standard in order to ensure that nitrogen levels stayed well below
the 10-ppm limit.

�  Individuals:
• Take shorter showers.
• Water gardens and grass

at dusk and dawn.
• Water gardens with soaker

hoses rather than sprinklers.
• Plant species that are native

and require less supplemental
watering.

• Install water-saving faucets
and shower heads.

• Fix dripping faucets.
• Flush toilets only as

necessary.
• Install water-saving toilets.
• Utilize town hazardous-waste

collections to dispose of paint
and other chemicals.

• Utilize newer energy-
efficient, water-saving
appliances, such as front-
loading washing machines
and dishwashers.

• Reduce the lawn area
needing water and
fertilization by planting
buffers of native plant
material.

�  Communities:
• Sponsor hazardous-waste

collections.
• Pass town bylaws that

encourage water-efficiency
measures and nitrogen-
loading limits.

• Upgrade stormwater
facilities that discharge to
surface waters or wetlands.

• Upgrade septic technology
and expand the use of
nitrogen-reducing
alternative systems.

•  Encourage the use of
advanced wastewater
systems, including sewering,
in areas appropriate for
development.

What Can We Do?

Healthy Natural Environment
5 Resource Use
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Cape Cod’s drinking water quality is generally very good, but there is a trend towards
water quality degradation during the past decade.  Between 1993 and 2002, the
percentage of public water supply wells tested at or below 0.5 ppm (considered very
clean) decreased from 57% to 41%.  During the same period, the percentage of wells
that were between 0.5 and 5-ppm (the nitrogen-loading standard) increased from 43%
to 58%.  Between 1993 and 2002, between 1% and 3% of these tested wells reached a
level above 5-ppm of nitrate.  Although the trend indicates higher nitrate concentrations
from development, the proportion of “clean” wells is a general reflection of the large
amounts of protected undeveloped lands surrounding the public supply wells, and
larger residential lots that predominate in wellhead protection areas.

Analysis of drinking water from small-volume non-community supply wells indicate,
overall, higher levels of nitrate-nitrogen as compared to public supply wells.  Of the
166 small-volume wells tested in 2000, 85% were below 5 ppm and 15% were greater
than 5 ppm.  Of the 205 small-volume wells tested in 2002, 89% were below 5 ppm
and 11% were greater than 5 ppm.  Based on this, the overall percentage of contaminated
small-volume wells is much greater than that for public water supply wells (3%).
These higher levels are indicative of smaller volumes of water pumped, shallower
well depths and the close proximity of septic systems to the wellhead.

Water quality data available from coastal embayments, whose ecosystems are more
adversely affected by nitrogen than human health is, indicate that many of these systems
are severely impacted by nitrogen.  Eelgrass has nearly disappeared from most of the
embayments along Vineyard and Nantucket Sounds, and some waters are experiencing
regular low dissolved oxygen conditions.

Nitrate Levels (ppm) in 
Cape Cod Public Supply Wells
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�  Decision-makers:
• Sponsor hazardous-waste

collections.
• Pass town bylaws that

encourage water-efficiency
measures and nitrogen-
loading limits.

• Enforce water-conservation
measures.

•  Encourage the use of
advanced wastewater systems,
including sewering, in areas
appropriate for development.

Healthy Natural Environment
5 Resource Use
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Drinking Water Quantity
Public water suppliers pumped approximately 11 billion gallons in 2001, which is
approximately 18% higher than the lowest amount pumped over the past ten years
(nine billion gallons pumped in 1996).  Coincidentally, according to recent census
data, the Cape’s year-round population has increased 19% from 1990 to 2000.  Figure
2 shows a considerable amount of fluctuation in total water pumped from year to year.
Variations in pumping are dependent on precipitation amounts, summer temperatures,
tourism numbers, and internal water department operations, among other factors.  The
estimate of water use under build-out conditions is approximately 14 billion gallons
per year.  This number is based on the additional amount of water that would be needed
to support potential residential and commercial growth under current zoning.

Precipitation and Total Yearly Pumping from
 Cape Cod Public Supply Wells  
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The demand for clean water will continue to increase as Cape Cod becomes more
developed.  As more land is developed, nitrate levels and associated pollutants in our
public water supplies increase, affecting the health of our residents, our ecosystem,
and our economy.  Changes in land consumption, or in the technologies that treat
wastewater, are needed to prevent further degradation.

Increases in water use means that existing water supply systems will use more of their
capacity, ultimately requiring austere conservation measures, especially in periods of
drought or low water table conditions.  These conditions may impose limitations on
growth and require large public expenditure for additional supplies.  Less predictable
but no less important are the impacts that sustained pumping regimes can have on
ponds, wetlands and other surface waters and the wildlife that depend on them.
Increased water use may further stress these systems during low water level conditions.

What Connections Do these Indicators Have?

Healthy Natural Environment
5 Resource Use

What is the finest
legacy you can leave
your children?  Clean
air and clean water.
    —Bernie Fowler, Maryland

We are living beyond
our means.  As a
people, we have
developed a lifestyle
that is draining the
earth of its priceless
and irreplaceable
resources without
regard for the future
of our children and
people all around
the world.
               —Margaret Mead
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�  Economic
Declining water quality impacts recreational and economic activities, such as boating,
tourism and commercial fishing, that rely on pond and marine waters.  In areas where
water becomes contaminated with pollutants, the value of property falls and economic
losses result.  As shown on the Massachusetts Military Reservation, cleanup of polluted
groundwater can cost millions of dollars and take decades, and in the end may not be
totally effective.  The most cost-effective way to ensure pure water for residents is to
prevent water contamination in the first place through sewering and other septic
technologies.  Depletion of existing water supply capacity may threaten future economic
growth and increase municipal fiscal demands, as additional water supplies need to be
developed.

�  Environmental
Clean water is important to our natural environment.  Water containing chemicals and
pollutants that are dangerous for human use can also harm plants and animals.  Indeed,
many of the Cape’s ponds are contaminated with pollutants such as mercury, making
fish unsafe to eat.

Furthermore, the concentration of nitrogen that can adversely affect coastal embayments
is far smaller than that which adversely affects drinking water.  Therefore, even
relatively small increases in nitrate in public drinking water supply wells may reflect
substantial degradation in coastal water quality and aquatic habitat, which includes
fish spawning marshes, shellfish beds, and anadromous fish runs.  Using centralized
wastewater treatment such as sewer systems can not only reduce nitrogen loads but
also can allow much more compact development than is possible with on-site septic
systems.  This in turn reduces the amount of impervious surface and habitat disruption
associated with suburban sprawl.

Ample water for ponds and wetlands is essential to sustain wildlife and wetland plants.
Under low-water conditions, sustained pumping regimes may further stress pond,
wetland and other surface water ecosystems, and the wildlife that depend on them.

�  Social
An abundant and reliable supply of clean water is essential for the health of citizens of
Cape Cod and all who visit here.  Clean, plentiful water is inextricably linked to the
health of our residents.  Chemical contaminants in groundwater have been shown to
cause health problems such as blue-baby syndrome, mercury poisoning, and cancer.
This can in turn increase the financial burden for underinsured individuals who must
pay for health care out-of-pocket.

Water is synonymous with Cape Cod.  Virtually every aspect of Cape life - economic,
social and recreational - is tied to the water, from the fish we eat to the enjoyment we
get beachcombing or boating.  Without clean and abundant water, the Cape loses the
very essence of its being.  When centralized wastewater systems are available,
development can be built much more densely within serviced areas, allowing for more
housing and a more diverse and affordable housing stock, with fewer impacts to water
quality.

Healthy Natural Environment
5 Resource Use

Water is synonymous
with Cape Cod.  Virtually
every aspect of Cape
life—economic, social,
recreational—is tied to
the water.

It had long since come to
my attention that people
of accomplishment rarely
sat back and let things
happen to them.  They
went out and happened
to things.        —Elinor Smith
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The Air Quality Indicator tracks the Massachusetts Department of Environmental
Protection (DEP) Air Quality Index (AQI) for Cape Cod as measured at its Truro
station.  In Massachusetts, the AQI is based on measurements of ground-level ozone,
one of the six criteria pollutants listed in the National Ambient Air Quality Standards
(NAAQS).  Ozone is formed by reactions between other pollutants during periods of
intense sunlight and is detrimental to health.  This index transforms the ambient
concentrations that are measured in parts per billion (ppb) at a monitoring station to a
scale from 0 to 500.  The AQI index was introduced in 1976 by the federal
Environmental Protection Agency (EPA) and has been adopted nationally and
internationally to most effectively communicate with the public in easily understood
language regarding the level of air pollutants and related health effects.

The AQI scale is normalized so that an index value of 100 is associated with the
numerical level of the short-term (8-hour) NAAQS ozone standard, which is 84 ppb.
The index level of 50 is associated with a level at which it is appropriate to begin
public health guidance with cautionary language for sensitive individuals.1  The level
of health guidance for this AQI as reported in Cape news media is in accordance with
the following EPA scale. The Massachusetts DEP makes a daily forecast for the indicator
and also reports the previous day’s level as calculated from local measured data.

Air Quality

What is this Indicator?

AQI Value Air Quality Descriptor

    0 to 50 Good
  51 to 100 Moderate
101 to 150 Unhealthy for Sensitive Groups
151 to 200 Unhealthy
201 to 300 Very Unhealthy
301 to 500 Hazardous

Increased levels of air pollution have implications for the health of residents, visitors
and the environment, as well as on Cape Cod’s economic condition.  This Air Quality
Indicator is largely a function of emissions from motor vehicles and power plants.
Although power plants in the midwest states contribute to pollution on the Cape,
concentrations are greatest close to large regional plants such as Brayton Point and
Mirant Canal for primary pollutants (within 5 miles) and peak further downwind for
secondary pollutants (approximately 20 miles).2

Why is this Indicator Important?

• Informed residents
• Visionary leaders
• Engaged institutions
• Accessible services
• Good health
• Integrated infrastructure
• Valued ecosystems

What are the Most Important
Goals?

Healthy Natural Environment

6 Resource Use
Indicator
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Ozone is unique among the criteria pollutants of the NAAQS in that it is formed by
reactions between other pollutants, called precursors, in the presence of intense sunlight
during the summer.  The time needed to complete these reactions results in the build-
up of ozone concentrations downwind from the source of the precursors, which are
nitrogen oxides and hydrocarbons from motor vehicles and power plants.3  Ozone
formation occurs primarily from May through September, the so-called “ozone season”
as designated by the EPA.

Ground-level ozone is a health problem.  There is no apparent threshold below which
health effects do not occur, thus exposures below the numerical levels indicated by
the AQI may be of concern for some extremely sensitive individuals.4  Ozone irritates
mucous membranes, causing reduced lung function, nasal congestion, throat irritation
and reduced resistance to infection.  When the indicator is above 50, ozone may cause
respiratory problems in some children and adults engaged in outdoor activities.  These
effects are of particular concern for those with existing lung problems.  People with
respiratory diseases such as asthma, and other sensitive individuals, should consider
limiting outdoor exercise and strenuous activities during the afternoon and early evening
hours, when ozone levels are the highest.5  When this index is above 100, children and
people with asthma (the groups most at risk) may experience respiratory symptoms
(such as coughing or pain when taking a deep breath) and reduced lung function,
which can cause some breathing discomfort.  When the AQI is above 150, anyone
may experience these respiratory effects.6  Conditions above 200 are much more severe
but have not occurred during the period examined.

Massachusetts has been, and continues to be, in a non-attainment status for the EPA
ozone exceedance levels, that is levels above an AQI of 100.  In fact, the highest levels
of ozone have been recorded at the Truro monitoring station in the Cape Cod National
Seashore, which has been the focus of ozone exceedances in eastern Massachusetts
over the last several seasons.7  This status triggers the implementation of power plant
emission-control requirements for nitrogen oxides in Massachusetts after a three-year
period of non-attainment.8  The purpose of requiring power plant emission controls on
nitrogen oxides is an attempt to achieve NAAQS ozone attainment by limiting the
number of ozone exceedances.

Other NAAQS criteria pollutants, particularly sulfur dioxide and fine particulate matter,
have been identified as causing premature death, chronic bronchitis, cardiovascular
hospital admissions, emergency room visits, and asthma attacks.9  Unfortunately, sulfur
dioxide is not monitored on the Cape and cannot be reported as an air quality indicator
at this time.

Analysis of Data

The AQI data presented in the accompanying Figures 1 and 2 for the 2001 and 2002
ozone seasons are from the DEP monitoring station in the Cape Cod National Seashore
at Truro.  As a comparable point of reference, the same AQI is shown from the city of
Boston.10  The data indicate that air quality is considerably worse on the Cape than in
the city of Boston.  We note that for those two years the number of unhealthy days
(exceedance days) with an AQI over 100 on the Cape totaled 17, compared to Boston’s
five days.  The average Cape AQI was 45 and Boston’s was 31.  In this respect, the
Cape’s air quality is 50% worse than Boston’s.

�  Individuals:
• Reduce and conserve

energy use at home.
• Purchase low-emission

and fuel-efficient
vehicles.

• Purchase and use green
energy where available.

• Support renewable
energy initiatives.

• Encourage decision-
makers to support
energy efficiency and
non-polluting energy
projects.

�  Communities:
• Mandate energy-

efficiency measures
in public buildings.

• Require energy-
conserving designs in
new and rehabilitated
buildings.

• Consider implementing
local renewable energy
projects (solar, wind,
landfill gas, biomass).

• Purchase bulk power
containing green energy.

�  Decision-makers:
• Support emission-

reduction regulations
for autos, trucks, and
power plants.

• Support energy-efficiency
regulations.

• Promote the
implementation and
production of non-
polluting renewable
energy sources.

• Promote the purchase
of low-emission and
fuel-efficient vehicles
where appropriate,
especially for public
vehicles.

What Can We Do?

Healthy Natural Environment
6 Resource Use
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This seemingly incongruous phenomenon may be partially explained by the fact that
the Cape has a unique microclimate with a dual sea breeze circulation.  A new three-
dimensional meteorological model with a grid resolution of 0.8 miles shows how this
may happen when rising warm air currents carry regional power plant pollution out to
sea early in the day, then bring it back on land later in the afternoon11.  During warm
summer days, power plant energy production peaks to accommodate extensive air
conditioning.  For example, the yearly average capacity factor (production level) at
the Canal plant is 58%12, but during a hot summer day it may be at or near 100%.
This, in turn, roughly doubles its pollution emissions.  Increased summer traffic, with
large vehicles idling in stalled or slow-moving backups, exacerbates this problem.

Two years of data are not sufficient to establish a trend in this indicator on the Cape
due to wide fluctuations in yearly weather patterns.  However, data for the entire state
of Massachusetts during a nine-year period (Figure 3)13 indicate a worsening condition
overall.14  Note: an exceedance day is any day a monitor station reports an ozone
concentration equal to or greater than 85 ppb for 8 hours (an AQI of 100).  Even if
several stations report exceedances on any one day, that data is counted as one
exceedance day for the entire state and is reported as one day in Figure 3.

Hopefully, the new stringent emission regulations for power plants in Massachusetts15

will help abate this air quality indicator.  In the case of the Canal plant, for example,
enforcement of the new regulations will reduce nitrogen oxide emissions by a factor
of two and the sulfur dioxide emissions by a factor of three.  Unfortunately, Mirant
and other power plant owners have appealed these regulations and are seeking court
rulings.  These legal appeals will have to play out in the courts.  However, support of
the Massachusetts DEP by local decision-makers would be helpful.

In addition to the new emission regulations, the Massachusetts Renewable Portfolio
Standard (RPS) requires the use of less-polluting and non-polluting renewable fuels
in the near future.16  Beginning this year, 1% of all electric sales in the state must come

Figure 3.  Trend in Massachusetts Ozone Exceedance Days
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First, any time there is
inefficiency in the form
of pollution or waste,
it is uneconomic and
therefore more costly.
Second, increases in
efficiency not only will
reduce global warming
gasses such as CO

2
 but

also will save money and
improve the economy.

—Paul Hawken
The Ecology of Commerce

With problems like
climate change, global
poverty, economic and
social insecurity visible
in the forecasts of
many of the world’s
leading authorities,
it’s time to get serious
about idealism.
                         —Alan AtKisson
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from eligible fuels that include landfill gas, biomass (wood or organic waste), solar,
wind, and ocean tidal power.  The minimum renewable use will increase to 4% in
2009 and then continue to increase at a rate of 1% a year.

What Connections Does this Indicator Have?

Healthy Natural Environment
6 Resource Use

Air quality is inextricably connected to the combustion of fossil fuels in power plants
and motor vehicles.  While coal reserves may be sufficient for 300 years with all their
attendant environmental impacts, worldwide consumption of fuel oil at the current
rate is unsustainable.  In fact, the United States reached its peak crude oil production
in 197017 and the world oil production is expected to peak within the first decade of
this century.  Since the Canal power plant is primarily oil-fired and Brayton Point is
partially oil-fired, there will be increasing pressure on the cost of their electrical energy.
Similarly, the increasing cost of gasoline and aviation fuel will impact tourism.  Hence,
the Air Quality Indicator has synergies with indicators for energy, transportation, health
care, tourism and water quality.

�  Economic
When air quality is poor, Cape Cod residents and businesses pay in many ways.  We
pay the cost of medical care to treat respiratory ailments like asthma, bronchitis and
cardiovascular problems resulting from poor air quality.  As the costs for health
insurance creep up, residents find it more difficult to find and afford health care; in
one case a provider even dropped seniors altogether.18  If our residents are unable to
afford to pay higher health insurance costs, the cost burden of the region must increase
to provide public health care.  Retirees will be less likely to retire here.  Lost work due
to restricted-activity days impact both employees and employers.  If shoppers and
tourists are warned to stay indoors because of poor air quality, businesses lose.  And if
the Cape develops a reputation for poor air quality, our tourist industry may decline.
Already, a headline news article on a National Park Service study, recently released,
finds the Cape Cod National Seashore among the worst parks in the nation for ozone
and sulfate air quality indicators.19

�  Environmental
Poor air quality impacts the environment of the Cape in many ways.  Ozone is toxic to
vegetation, inhibiting growth and causing leaf damage contributing to forest
degradation.  The precursor of ozone, the oxides of nitrogen, combine with sulfur
dioxide to form acidic aerosols that fall to the earth in rain, fog and snow.  Acid
deposition causes acidification of our surface waters, jeopardizing the aquatic ecosystem
by harming fish.  In addition, atmospheric nitrogen deposition contributes to the
eutrophication of surface waters, especially sensitive coastal embayments, by
supplementing septic loading.  The formation of acidic particles in the atmosphere
results in haze and reduced visibility along our scenic ocean vistas.  Acid deposition is
also responsible for the corrosion and deterioration of our buildings, ancient cemetery
monuments, and other historic structures through its effects on stone, metals and
paints.20

�  Social
Poor air quality can force people to stay indoors, reducing social interaction and
recreational activities for residents and visitors alike.  Detrimental health effects take
an emotional toll on family members in addition to creating economic stress.  Premature
deaths from respiratory illness or cardiovascular problems can be devastating to
families.

We do not inherit the
land from our ancestors;
we borrow it from our
children.
           —Native American Proverb

Increased levels of
air pollution have
implications for the
health of residents,
visitors and the
environment, as well
as on Cape Cod’s
economic condition.
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This indicator measures the acres of land developed, the acres of land already protected
as permanent open space, and the acres of land remaining (i.e., not already developed
or protected as open space) as of the end of 2002.  Open space is land that is owned by
the town, state or federal government, or nonprofit conservation organizations for
habitat, scenic, recreational, or water supply protection purposes, or subject to
conservation restrictions or other permanent development constraints.  The open-space
acres also include wetlands.

Land Use and Open Space

Healthy Natural Environment

7 Resource Use
Indicator

What is this Indicator?

Why is this Indicator Important?

How we develop our land affects community character, not just visually, but
economically, socially and environmentally.  When we grow in a scattered manner,
development impacts our water quality, generates traffic and congestion and harms
wildlife habitat.  This indicator is a direct reflection of the pattern, type and location of
growth we have adopted.  “Suburban sprawl”—a medium-density, decentralized,
haphazard, and fragmentary pattern of development characterized by large-lot
residential subdivisions, strip commercial areas along roadways, and orientation toward
automobile use—is particularly consumptive of both our natural and municipal capacity.
Moreover, it stands in stark contrast to the dense downtowns and village hamlets, with
their pedestrian orientation and mix of complementary uses, that defined the first three
centuries of growth on Cape Cod.  Sprawl destroys much more habitat, consumes
more groundwater, results in more vehicle miles traveled, and—when dependent upon
septic systems for wastewater disposal—pollutes more waterways than the Cape’s
historical pattern of dense village centers and rural countryside.  This means that each
man, woman and child consumes more of the Cape’s limited resources.  This per-
capita “ecological footprint,” made large by sprawl, ultimately limits the sheer numbers
that can be accommodated within the Cape’s capacity constraints.

In 1998, Governor Cellucci set a statewide goal that aims to protect three acres of land
for every acre of land developed in Massachusetts.  Due in part to the ties between the
Cape’s economic and environmental health, and because development pressures are
greater on Cape Cod than elsewhere in the Commonwealth, Barnstable County has set
a goal of protecting 50% of the Cape’s remaining developable land (i.e., not already
developed or protected as open space).  This means that for every acre developed, one
acre should be protected.  The creation of the Cape Cod Land Bank in 1998 established

• Informed populace
• Visionary leaders
•  Engaged institutions
• Accessible services
• Balanced demographics
• Continuous education
• Creative economy
• Directed growth
• Good health
• Integrated infrastructure
• Valued ecosystems

What are the Most Important
Goals?
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a dedicated funding source for the purchase of open space.  This property tax surcharge
has enabled Cape towns to protect open space.  Since the inception of Land Bank
funds in 1999, Cape Cod communities have purchased approximately 3,500 acres of
open space for water supply protection, passive recreation, conservation and community
character interests.  However, more must be done to reduce the impacts of sprawl, to
promote more concentrated development, and to redevelop existing growth while we
preserve the most sensitive and important lands.

Analysis of Data

The method for compiling and calculating the data for this indicator has changed
since the 1999 Sustainability Indicators Report.  The relative acreages of land
developed, land protected, and land remaining, as presented in this report, have been
largely derived from 2002 assessors’ data, with refinements made from a variety of
sources.  A strict comparison to the figures in the 1999 indicator is difficult, due to the
changes in methodology.  However, generalizations about trends showing increases in
developed and protected land may be made, and support the common knowledge that
development has proceeded at a steady rate on the Cape during the last four years, at
the same time that we have made progress in open space protection.  It is also important
to note that between the time of the 1999 Sustainability Indicators Report and this
report, approximately 15,000 acres of the Massachusetts Military Reservation were
permanently protected as a water supply and wildlife reserve.  These acres on the
MMR were previously considered “land remaining” or developable.

Of the 263,800 acres that comprise Cape Cod, approximately 44% is already developed,
39% is protected or undevelopable (including some wetlands and bodies of surface
water), and 17% remains undeveloped and unprotected.

Land Protected
39%

Land Developed
44%

Land Remaining
17%

Figure 1.

Percentage of Land Developed, Protected, and Remaining, Cape Cod

�  Individuals:
• Support open-space

purchases at Town
Meeting.

• Support local land trusts.

�  Communities:
• Encourage decision-

makers to place land
purchases on the town
warrant for Town Meeting.

• Support preservation
of open space through
regulatory requirements,
including changes in
zoning and wetland bylaws.

• Consider adoption of the
Community Preservation
Act.

• Support changes in
zoning to promote cluster
subdivisions and to
encourage concentrated
development in downtowns
served by sewer.

�  Decision-makers:
• Support land protection

initiatives.
• Identify areas for growth

and areas for protection,
and propose regulatory
changes to steer
development away from
sensitive resources.

• Make public infrastructure
investment that supports
concentrated development
and redevelopment of
existing developed areas.

What Can We Do?
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Protecting land as permanent open space has major implications for the economy, the
environment, and the social fabric of Cape Cod.  Moreover, how we protect the land—
for example, by changing zoning to encourage more compact growth and redevelopment
of economically distressed areas—can have direct economic and social benefits while
reducing impacts to the environment.

�  Economic
An increase in land protected as permanent open space will reduce the impact that
future development will have on the Cape’s infrastructure, including construction of
roads and schools.  Similarly, guiding development toward those areas with growth
potential and infrastructure can revitalize downtowns and commercial areas, providing
jobs and economic growth with minimal land consumption.

The quality of life that open space provides is a critical asset as the Cape strives to
compete economically.  Studies have shown that land that is in proximity to public
open space increases in property value, which translates into higher property tax
revenues, which in turn benefits municipalities.  The quality of life that comes with
proximity to open space is a major factor in the competition for new businesses and
jobs.  So is the presence of rich, diverse downtowns that provide a panoply of services
and a strong sense of community.

As a tourist destination, Cape Cod relies heavily on the attraction of its natural resources,
including woodlands, beaches, marshes, and dunes.  People also move here year-round
and seasonally in order to enjoy the Cape’s natural resources.  The increase in
homeownership on Cape Cod and the attraction of the Cape as a tourist destination
may bring additional revenues, but also degrade the very resources that make the
Cape beautiful.  If these resources are harmed, the Cape will be less attractive as a
destination, and the Cape’s economy will suffer as tourist dollars are lost.  Striking a
balance between smart, focused growth and open-space protection will be the primary
challenge until buildout is reached.

�  Environmental
Land is one of the Cape’s most precious natural resources.  New sprawl development
that relies on roads, parking lots, and dispersed houses and businesses strains our
groundwater supplies, the cleanliness of our air and our ability to escape from traffic
and noise.  As traffic generation increases due to tourism and continuing development,
traffic congestion and air pollution increasingly harm our environment and quality of
life.  Protection of land will help preserve the water quality and availability of our
sole-source aquifer, as well as protect habitat and wildlife migration corridors.  Open
space offers a refuge for people, maintains the health of our environment, and provides
habitat for a diversity of species.  Promotion of more compact development, such as
“clustered” subdivisions that concentrate the houses on a portion of the site, can help
preserve open space as development proceeds.  Designating areas for concentrated
growth in areas served by sewer or other innovative wastewater systems can preserve
undeveloped lands and reduce nitrogen impacts and habitat destruction.

What Connections Does this Indicator Have?

Accuse not nature, she
hath done her part; Do
thou but thine!
            —Milton, Paradise Lost

A thing is right when it
tends to preserve the
integrity, stability and
beauty of the biotic
community.  It is wrong
if it tends otherwise.

—Aldo Leopold
Sand County Almanac, 1949

No witchcraft, no
enemy action had
silenced the rebirth
of new life in this
stricken world.  The
people had done it
themselves.
                —Rachel Carson
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�  Social
Many people feel a sense of loss as well as increasing levels of stress as open space
disappears and is replaced with houses, roads, congestion and noise.  More time spent
in cars, detrimental aesthetic impacts, degraded water quality for fishing and swimming,
and fewer, more crowded places for recreation and solitude all contribute to a reduction
in the quality of life.  Sprawl, particularly the prevalence of single-family homes on
large lots, tends to isolate individuals from one another and reduce the opportunity for
incidental social interaction.  Concentrated development and redevelopment can also
provide more housing and a greater range of housing types and prices, meaning that
affordable housing and open-space preservation can be synergistic rather than mutually
exclusive.

The true meaning of life
is to plant trees, under
whose shade you do not
expect to sit.
                    —Nelson Henderson
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Waste Management (formerly entitled “Incineration, Recycling, Composting & Landfilling”)

What is this Indicator?

This indicator measures the amounts of commercial and municipal solid waste and
recyclables generated by the Cape’s 15 towns between 1995 and 2001.  The waste
stream to be examined consists of municipal solid waste (MSW), construction demoli-
tion (C and D, which includes wood wastes, asphalt, brick and concrete, and steel
products), and all recycled materials. These recyclable materials fall under the state’s
list of materials that have been banned from the waste disposal stream, including glass,
bi-metallic containers, cardboard, news and office paper, tires, white goods, lead acid
batteries and cathode radio tubes (CRTs), as well as leaves and grass (compost).

The figures represented in this indicator are based only on MSW and recyclables col-
lected at each of the Cape’s 15 municipal transfer stations.  These figures do not in-
clude all commercial solid waste or recyclables generated annually, as much of this
waste is not handled at local transfer stations and is instead trucked off-Cape to a vari-
ety of handling facilities.  Tonnages of municipally generated compost are also in-
cluded as a component of the recyclables indicator, as all Cape towns have imple-
mented aggressive composting plans to handle materials such as lawn and garden waste
through composting efforts at municipal transfer stations.  Also, figures for C and D
generated by both the public and private sector are reflected in the indicator.

Why is this Indicator Important?

What are the Most Important
Goals?

• Informed populace
• Visionary leaders
• Engaged institutions
• Accessible services
• Integrated infrastructure
• Valued ecosystems
• Continuous education
• Creative economy
• Good health

The recycling and reusing of waste material have been a mainstay of both national and
Massachusetts’ environmental policy for more than a decade.  Both recycling and re-
use are signs of an efficient use of resources and a reflection of a sustainable commu-
nity.  An examination of the overall totals can give us some indication of the extent to
which consumers are reducing their consumption of materials through alternative pur-
chasing behaviors.  For example, as we continue to increase the percentage of wastes
that are recycled and alter our individual purchasing habits to include more products
made from post-consumer content, our use of, and dependency on, raw or virgin mate-
rials is decreased.

Additionally, increasing the percentage of the MSW and C and D stream that is re-
cycled or composted results in less waste having to be sent to the SEMASS incinerator
in Rochester, MA, or shipped to landfills out of state.  All MSW landfills on Cape Cod
have been closed (since the early 1990s) due to the threat of contamination these un-
lined landfills pose to local groundwater supplies.  Because Barnstable County has a
fragile sole-source aquifer, new MSW landfills have been considered inappropriate.
Therefore, all of Barnstable County’s municipal and commercially generated solid waste
is sent off-Cape to be incinerated.

Healthy Natural Environment

8 Resource Use
Indicator
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Analysis of Data

What Can We Do?

�  Individuals:
• Buy recycled products.
• Increase the amount and

frequency of home recycling.
• Purchase products that use

minimal amounts of wrapping
and packaging.

• Purchase and use products
that are reusable rather than
disposable.

• Compost leaves and other
yard waste rather than
burning them.

• Compost vegetative waste at
home.

�  Communities:
• Encourage the purchase of

recycled products.
• Renew emphasis on public

outreach and education.
• Encourage motels and hotels

to institute recycling programs.
• Implement mandatory

recycling bylaws.
• Institute “pay-as-you-throw”

programs.
• Encourage home composting.
• Encourage consumers to buy

products in bulk and bring
their own containers and
bags when shopping.

• Compost rather than burn
sticks and leaves to reduce
air pollution.

�      Decision-makers:
• Renew emphasis on public

outreach and education.
• Encourage motels and hotels

to institute recycling programs.
• Implement mandatory

re-cycling bylaws.
• Institute “pay-as-you-throw”

programs.
• Set goals for recycling and

limiting waste generation.

The indicator is important for a variety of reasons.  It reflects the impact of the ever-
growing year-round and seasonal population on the Cape.  Improved local air quality is
a byproduct of off-Cape incineration, which currently remains the most cost-effective
disposal alternative for the county.  Incineration helps recover energy from materials
that would otherwise go into a landfill.  Also, the tons of MSW and recyclables gener-
ated have an impact on  traffic, as all MSW and recyclables are hauled off Cape by
either tractor trailer or diesel locomotives.  Finally, increases or decreases in MSW
generation may be a reflection of economic activity, as fluctuations in the economy are
often reflected in the amounts of MSW generated on a per-capita basis.

While tons of MSW generated by almost all Cape towns (and the Cape overall) rose
from 1995 to 2000, both the total and per-capita numbers show a decrease since 1998
(refer to Table 1 on the following page).   This may be attributed to a number of factors,
including an increase in overall effectiveness of local recycling programs combined
with a decline in the amount of waste being discarded.  It is likely that any decrease in
MSW being generated is also an indication of a slowdown in consumer purchases which
may coincide with changes in the economy.  These changes might explain why MSW
tonnage has decreased by approximately 25% between 1998 and 2001, while recycling
tonnage has increased by approximately 33% during this same time.  Per-capita, the
amount of MSW generated has decreased fairly significantly since 1998, while recy-
cling has increased.  Again, this is a likely reflection of towns working to implement
the policies of the Department of Environmental Protection Solid Waste Master Plan,
which seeks to reduce the generation of MSW and increase recycling through the imple-
mentation of various policies.

As previously stated, fluctuations in the amounts of waste generated and disposed
(whether it be MSW, C and D or recyclable materials) can be good indicators of eco-
nomic activity, population growth and possible environmental degradation.  An in-
crease or decrease in the purchase and consumption of goods will serve to either in-
crease or reduce the generation of discarded materials, thereby impacting waste man-
agement activities and costs that must be borne by either the individual homeowner or
municipality.  Economic activity, population growth and environmental degradation
can also be considered sub-indicators, revealing trends that may serve as overall indi-
cators of sustainability on Cape Cod.

• MSW:  As is shown in both Table 1 and Figure 1, per-capita waste generation for
each of the Cape’s 15 towns increased slightly between 1995 and 1999.  Although
the Cape’s population increased by 14% between 1995 and 2001, the per-capita
generation of solid waste increased by only 3.4% during this time period.  As
shown in Table 1 and Figure 2, MSW generation increased 13% between 1995 and
1999, yet decreased 25% between 1999 and 2001.  These fluctuations are reflec-
tive of economic activity; however, aggressive recycling programs and policies
enacted at both the state and local level play a role in the reduction of MSW gen-
eration.
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Table 1.

Solid Wastes and Recyclable Tonnage, 1990-2001

    1990     1992     1994     1995    1996     1997    1998    1999    2000    2001

Tons

Composted     5,474   10,442     9,307   10,874   10,511   15,928  22,859   18,561       **   12,027

Recycled     6,962   11,687   13,190   14,915   17,814   18,916  19,940   21,436   52,510***   26,581

Incinerated   66,680 134,437 156,947 156,106 158,078 164,231 166,653 176,604 164,812 131,844

Landfilled 113,737   58,076   45,081   66,512   68,922   44,505   34,358   72,913   72,915   55,452

Total Tons 192,853 214,642 224,525 248,407 255,325 243,580 243,810 289,514 290,237 225,904

Population 186,605 190,038 195,507 199,096 201,970 205,128 208,418 212,519 222,230 226,809

Pounds per capita

Composted         59    110      95    109    104    155    219    175    ***    106

Recycled         75    123    135    150    176    184    191    202    472    234

Incinerated       715 1,415 1,606 1,568 1,565 1,601 1,599 1,662 1,483 1,163

Landfilled    1,219    611    461    668    683    434    330    686    656    489

Total Pounds per    2,067 2,259 2,297 2,495 2,528 2,375 2,340 2,725 2,611 1,992

capita

** compost tonnage for 2000 reported as a component of total recycled tonnage for calendar year 2000.

*** recycled  tonnage for 2000 is a combination of composted and recycled tonnage due to reporting inaccuracies by various towns.

What Connections Does this Indicator Have?

Pollution is nothing but
the resources we are not
harvesting.  We allow
them to disperse because
we’ve been ignorant of
their value.

—Buckminster Fuller

• C and D:  The analysis also identified a series of increases and decreases in the
disposal of these wastes that are landfilled at both the Bourne facility and other
comparable sites off-Cape.   As shown in Table 1 and Figure 3, the figures for
materials landfilled have both increased and decreased.  The generation and dis-
posal of C and D increased 10% between 1995 and 1999, and decreased 24%
between 1999 and 2001.  This fluctuation is likely reflective of a variety of factors,
including the varying amounts of construction occurring on Cape Cod as well as
competitive off-Cape disposal prices for landfill materials.

• Recyclables:  As shown in Table 1 and Figure 4, recyclables increased 54% be-
tween 1995 and 1999 and decreased 4% between 1999 and 2001 (2000 figures are
not included in this analysis due to reporting irregularities).  This overall increase
in recycling may, in the long term, lead to a switch from non-recycled to recycled
products, which will lead to more efficient Cape Cod communities.

The efficient use of natural resources can correlate with efficient, well-organized com-
munities and community involvement, which can facilitate the provision of health and
social services to all community members.  The health of the Cape’s economy, the
health of our environment, and our sense of social responsibility are affected by the
way in which we manage large quantities of solid waste and recyclables that are gener-
ated on Cape Cod.
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The significant problems
we face cannot be solved
at the same level of
thinking we used when
we created them.

—Albert Einstein

�  Economic
A strong economy is often synonymous with increased purchasing and consumption,
which results in more waste being generated.  The disparity between an overall in-
crease in population and lower overall tonnages of MSW generated is likely due to two
factors:  aggressive recycling programs by all of the Cape’s towns has resulted in a
larger percentage of the increased waste stream being reused or recycled, and a general
slowdown in the Cape’s economy over the last two years.

Consumers bear the costs of having to have unnecessary materials (i.e. excessive pack-
aging) transported to Cape Cod.  Upon being used and discarded, these materials must
be processed and shipped off-Cape for proper disposal.  The safe handling of wastes
and recyclables is an ever-growing component of local town budgets.  Increasing con-
sumer awareness about the true efficiencies that can be achieved in waste reduction
may result in less waste being generated, resulting in lower collection, transportation
and disposal costs.

�  Environmental
The immediate effects of waste disposal and incineration frequently result in reduced
air quality, contaminated groundwater and environmental degradation.  More serious is
the long-term depletion of non-renewable natural resources and the damage their re-
moval does to the environment.

Increases in recycling and reuse, as well as decreased consumption, are collectively
better for the environment, and often result in long-term cost savings to both the indi-
vidual and municipalities providing waste collection, transport and disposal services.
These activities would reduce the use of virgin and raw materials, which may result in
some lower-cost products being available for purchase.  Reduction in MSW also re-
sults in less material being sent to SEMASS for incineration.  The less waste that is
incinerated, the better the air quality we will enjoy.

�  Social
As previously stated, the Cape has seen a 14% increase in population between 1995
and 2001.  While there has been a decrease in the amounts of MSW and recyclables
generated in the last two years, it is likely that MSW tonnages will increase as the
Cape’s overall economic conditions improve in the near future.  As a result, munici-
palities will have to contend with the increased costs associated with growing popula-
tions that generate, on average, approximately 1.1 tons per capita of MSW annually.
Implementing strong recycling programs, encouraging source reduction and purchas-
ing materials comprised of recycled product will be a benefit to all Cape towns.
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Energy Supply and Use

What is this Indicator?

Why is this Indicator Important?

• Informed residents
• Visionary leaders
• Engaged institutions
• Accessible services
• Continuous education
• Creative economy
• Good health
• Integrated infrastructure
• Valued ecosystems

What are the Most Important
Goals? This indicator profiles the current state of Cape Cod’s energy economy, characterizing

the various ways in which energy resources are supplied to, and used by, local residents,
property owners, visitors, businesses, organizations, institutions, and municipalities.
It describes how much electricity is consumed in the Cape and Islands region and how
this electricity is generated, discusses trends influencing the use of home heating and
transportation fuels, and reviews the benefits of consumer aggregation and energy
efficiency programs.

The economic, environmental, and social implications of the present fossil-fuel-based
energy economy are reviewed, and potential pathways toward an efficient, “green”
energy economy are introduced.  In these optimistic but achievable visions, Cape
Cod’s energy future enhances environmental quality, restores ecosystem function, and
improves public health while fueling economic growth in sustainable directions.

From a sustainability perspective, Cape Cod’s energy economy may be important more
for its potential than for its current state in early 2003.  At present, the New England,
national, and global energy economies largely define the environmental, economic,
and social implications of energy use for Cape Cod communities.

The New England grid supplies the electricity used on Cape Cod, while heating and
transportation fuels arrive by pipeline, barge and truck.  Consumers experience the
immediate impacts of energy use mostly through their pocketbooks.  Rates for
electricity, natural gas, oil, gasoline, and other commodities are generally higher on
the Cape than elsewhere in Massachusetts and throughout most of New England.1

Higher energy costs harm the overall economy of Cape Cod, hindering the
competitiveness of local businesses, shrinking the pool of public funds available for
other uses, and burdening individual consumers—most notably those with lower or
fixed incomes.  (See Employment and Workforce Wages and Workforce Housing
indicators.)

Cape Cod, like the rest of the nation and the world, relies on fossil fuel combustion for
the majority of its energy.  Power plants and home heating systems, automobiles and
other transportation modes, motor boats and other recreational vehicles, construction
and landscaping equipment, and additional sources generate airborne emissions.
Nitrogen and sulfur oxides (NO

x
 and SO

x
), particulate matter, mercury, and other

pollutants emitted by local, regional and national sources adversely affect air and

Healthy Natural Environment

9 Resource Use
Indicator
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Analysis of Data

� Individuals:
• Practice energy conservation

and efficiency at home, at
work, and on the road:
- use locally available energy

audits to identify problems
and obtain financial
incentives for implementing
efficiency measures;

- purchase energy-efficient
light bulbs and appliances;

- insulate homes, businesses,
and hot water heaters;

- turn thermostats down;
- take shorter showers;
- purchase fuel-efficient

vehicles;
- avoid idling;
- carpool; and
- use mass transit.

• Advocate for conservation,
efficiency, and renewables
development.

• Purchase green power.
• Request sustainable design

and building practices in
remodels and new
construction.

• Assess renewable
technologies for home and
business applications:
- engage local contractors

to assess renewable energy
options; and

- take advantage of incentive
programs.

• Practice waste minimization,
recycling, and reuse.

�  Communities:
• Implement proactive energy

management plans that
emphasize energy
conservation, energy
efficiency, and renewables
development.

What Can We Do? water quality on Cape Cod.  In addition, combustion-related chemicals—including
ground-level ozone—pose significant public health risks.2  (See Traffic Congestion
and Transit Use, Air Quality, and Drinking Water Quality and Quantity indicators.)

Fossil fuel use also produces carbon dioxide (CO
2
) and other gases that trap heat in the

upper atmosphere.  As a remnant of previous glacial advances and retreats, Cape Cod
is particularly susceptible to global climate change induced by the rising atmospheric
concentrations of greenhouse gases.  Extensive research has documented local
vulnerabilities spanning economic, environmental, and social dimensions, including
coastal properties, tourism, fisheries, aquatic and terrestrial ecosystems, water supplies
and public health.3,4,5

Climate change represents the most significant energy-related challenge to a sustainable
Cape Cod.  Its global nature means that the effects experienced by local residents and
communities will be influenced by national and worldwide efforts to control greenhouse
gas emissions.  This is where the potential of the energy economy of the Cape and
Islands region becomes clear.

This region harbors significant opportunities for renewable energy development,
particularly offshore and on-shore wind energy resources.6,7  Tapping local renewable
sources, shifting to non-carbon fuels, and increasing overall resource productivity
promise to reduce reliance on off-Cape sources and decrease on-Cape pollution.  These
actions are expected to improve environmental and social well-being, diversify the
regional economy, and promote energy independence.  They will also help “defossilize”
the local energy economy, ensuring that residents and communities have done what
they can to mitigate the potential adverse impacts of climate change on Cape Cod’s
prospects for a sustainable future.

Summarized below are findings and implications from a preliminary analysis of the
current state of selected aspects of Cape Cod’s energy economy.

Electricity Demand and Supply
The entire New England region is served by a complex, interconnected network of
electricity generation and delivery facilities.  In the Cape and Islands region, the power
grid is relatively simple—the transmission lines crossing the Cape Cod Canal connect
local communities, as well as those in Nantucket and Martha’s Vineyard, to the New
England grid, and the electrons generated by the 1120-megawatt (MW) Canal Station
in Sandwich feed into the grid at a substation in Bourne.  The Canal Station is fueled
primarily by residual (No. 6) oil; to date, cleaner but more expensive natural gas has
been used only sparingly.8

In 2002, the average load on the regional transmission system was about 230 MW;
this corresponds to the average aggregate demand by electricity consumers in Cape
Cod, Nantucket, and Martha’s Vineyard.9  Regional demand is characterized by a
summer peak, driven by the influx of tourists and nonresident homeowners as well as
total air conditioning loads, and a somewhat lower winter peak, driven by electric
heating loads.  The maximum annual peak increased from 342 MW in 1997 to 446
MW in 200210; consumers in Cape Cod communities accounted for more than 90% of
these totals.11

Healthy Natural Environment
9 Resource Use
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• Implement policies and
codes for promoting the
development of local
renewables and energy-
efficient transportation
alternatives.

• Initiate education programs
to improve understanding
of the implications of energy
use among residents, visitors,
and municipal employees.

• Integrate planning for
water, wastewater, energy,
transportation, waste
management, and other
infrastructure.

• Consider energy efficiency
when voting on municipal
expenditures and build on
existing efficiency programs.

• Purchase fuel-efficient
vehicles for municipal use.

• Identify and implement
renewable energy
technologies.

• Join the Cities for Climate
Protection program, conduct
a greenhouse gas emissions
audit, and create a climate
action plan for residents and
municipalities.

• Develop aggressive waste
minimization, recycling, and
reuse programs.

�  Decision-makers:
• Factor the externalized

impacts of energy usage and
the value of local ecosystems
into all environmental and
economic decisions.

• Integrate planning for
water, wastewater, energy,
transportation, waste
management, and other
infrastructure.

• Implement aggressive local
measures for reducing energy
use and associated emissions.

Figure 1 shows annual electricity usage by Cape Cod’s residential, municipal, and
commercial and industrial consumers from 1998-2002, displaying load growth of more
than 10% over the 5-year period for all customer classes.12  Because electricity flows
according to the laws of physics, the electrons consumed within a specific area are
those generated by the most proximate sources.  Accordingly, nearly 100% of the
electrons consumed in Cape Cod communities (and on Martha’s Vineyard and
Nantucket) are produced by the Canal Station.13  Small, dispersed, customer-owned
generating systems—including diesel- and gas-fired engines, solar photovoltaic (PV)
arrays, wind turbines, microturbines, and fuel cells—supply electricity to some Cape
Cod residents, businesses, and institutions; the amount they deliver to the grid is
negligible when considered in light of overall Cape demand.
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Figure 1.

Cape Cod Electricity Consumption by Customer Class,

1998-2002

Using output-based emission rates for the Canal Station,14 emissions associated with
local electron consumption are estimated in Table 1.  For each hour of every day in
2002, average demand by Cape and Islands consumers accounted for the release of
more than 3000 lbs of SO

2
 and NO

x
 emissions, as well as more than 200 tons of CO

2

emissions.  During peak periods, local electricity usage accounted for the release of

     Average Demand

     (230 MW) 2400 lb/h   670 lb/h   430,000 lb/h

2002

Cape & Islands

Electricity

Consumption

Sulfur Dioxide

(SO
2
)

10.53 lb/MWh

Nitrogen Oxides

(NO
x
)

2.89 lb/MWh

Carbon Dioxide

(CO
2
)

1,882 lb/MWh

Output-Based Emissions Rates for Canal Station

     Peak Summer

     Demand (446 MW) 4700 lb/h 1290 lb/h   840,000 lb/h

Table 1.

Relations Between Local Electricity Demand and Canal Station Emissions

Healthy Natural Environment
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• Support accelerated
development of local renewable
energy sources and develop
applicable siting criteria and
guidelines.

• Support energy efficiency and
renewables development at the
regional, state, and national
levels.

even more emissions.  (In these calculations, demand and output are assumed to be
equivalent; in practice, the emissions accounted for by local demand are greater because
additional generation is required to offset transmission and distribution losses.)

The potential exists for a substantial near-term increase in central-station and distributed
generation from “green” energy sources and in distributed generation from cleaner
fossil-fired systems.15  The regional wind energy resource alone is estimated to be at
least an order of magnitude greater than current and projected electricity demand.
Other renewable options—including solar PV, wave, tidal, and ocean thermal power—
may also play a role in meeting future electricity needs.  For example, the number of
rooftop PV systems in local communities is expected to double within the next couple
years under a program administered by Cape & Islands Self-Reliance Corporation.16

Offshore and on-shore renewable energy development could position the Cape and
Islands region as a net exporter of green electrons to the New England grid.  Local
production and consumption of green electrons will not translate directly to reduced
emissions from the Canal Station, but each megawatt of local renewable generation
will decrease the amount of electricity required from fossil-fired facilities in order to
meet demand within New England.17  This will correspond to a net reduction in the
energy-related emissions that may impact Cape Cod ecosystems and communities.

Electricity Rates and Service Options
In the restructured electricity marketplace in Massachusetts, Cape Cod consumers
may elect to purchase power from a competitive supplier.  Because electricity markets
remain immature, the opportunities to reduce costs and procure “green power” promised
by industry deregulation have remained largely elusive.

In Cape Cod communities, two main service options are available:  “Standard Offer”
and “Default Service.”  Until a fully competitive marketplace develops, default
consumers remain particularly vulnerable to high electricity prices.  Standard offer
consumers are not immune, however; local residential customers are subject to higher
rates than those served by large utilities in other Eastern Massachusetts communities.18

By March 2005, consumers who have not chosen a competitive supplier will receive
default service.

As the consumer aggregator for communities on Cape Cod (and Martha’s Vineyard),
the Cape Light Compact leverages the buying power of local ratepayers to reduce
electricity costs.  Table 2 presents data illustrating the economic benefits of two
programs administered by the Compact.19  As shown in Column 1, Cape-wide municipal
savings attributable to streetlight purchase and maintenance total almost $300,000
annually over a 3-year period.  Column 2 summarizes early benefits resulting from an
agreement between the Compact and Mirant Corporation, a retail electricity supplier,
which saved default consumers more than $1.8 million over a six-month period.

Healthy Natural Environment
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Table 2.

Cost Savings and Efficiency Gains Attributable to Phase I Cape Light Compact Programs

Barnstable
Bourne
Brewster
Chatham
Dennis
Eastham
Falmouth
Harwich
Mashpee
Orleans
Provincetown
Sandwich
Truro
Wellfleet
Yarmouth

Totals

   $447,307
   $127,285
   $  68,060
   $  60,169
   $125,733
   $  44,632
   $219,607
   $  89,136
   $142,240
   $  80,759
   $  55,532
   $114,227
   $  16,682
   $  24,430
   $162,910

$1,808,709

   1,534
      830
      427
      325
   1,215
      224
   1,166
      709
        98
      246
      178
      722
      105
      139
   1,023

   8,941

   $280,227
   $  94,005
   $  80,512
   $  35,663
   $142,762
   $  33,652
   $145,928
   $  59,532
   $  27,754
   $  63,998
   $  32,914
   $112,248
   $  15,323
   $  41,321
   $181,168

$1,346,998

      836,637
      369,955
      269,198
      142,876
      649,090
      142,620
      496,723
      284,965
      125,832
      188,262
      120,156
      351,841
        60,681
      109,040
      592,578

   4,740,463

Town Column 1

Annual Savings,
2002-2004, from
Streetlight Purchase
and Maintenance

Column 2

Savings
for Default
Customers,
May - Dec., 2002

Number of
Participating
Residents and
Businesses

Cost of
Efficiency
Services and
Incentives

Savings,
kWh

Column 3
Efficiency Programs, July 1, 2001 - June 30, 2002

  $44,935*
  $39,701
  $  3,541
  $18,807
  $73,855
       —
  $26,374
  $38,686
  $12,414
  $  9,866
  $14,501
  $  8,698
  $  1,217
       —
  $  5,186

$297,781

Although many Cape Cod consumers have indicated a willingness to pay premium
prices for electricity from renewable sources, green electrons remain a scarce
commodity.  Purchasing green power sends important signals to the electricity
marketplace, but it is the signals sent by government policies, notably the
Commonwealth’s Renewable Portfolio Standard, that are expected to significantly
expand the role of renewables in meeting local demand.  The baseline standard is for
at least 1% of the total electricity supplied to Massachusetts consumers in 2003 to be
generated by post-1997 renewable facilities; the standard rises to a minimum of 4.5%
by 2009.

The Compact continues to pursue green power purchase options.  Of particular note is
the recent decision by Barnstable County to work with the Compact to create a “retail
interface” to the wholesale electricity market.  This innovative arrangement could
reduce local rates by eliminating the role played by for-profit retail suppliers (such as
that of Mirant Corp. under the aforementioned default service agreement).20  It would
also position local consumers to take advantage of long-term power purchase
opportunities with renewable energy producers in the Cape and Islands region or
elsewhere on the New England grid.

Providing Cape Cod consumers with alternatives for reducing energy costs and
encouraging renewables development improves local prospects for sustainability.

Healthy Natural Environment
9 Resource Use

Energy economies
based on nonrenewable
resources are, by
definition, unsustainable.

*Includes savings for Hyannis Fire District only.
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Transportation Fuels
Cape Cod is not completely reliant on petroleum-based fuels.  For example, Keyspan
Energy Services, the local natural gas supplier, powers its service fleet with compressed
natural gas (CNG), and a handful of local vehicles are running on biodiesel, a renewable
and domestically produced alternative to conventional diesel fuel.

Although CNG and biodiesel are cleaner fuel options, conventional gasoline-powered
vehicles represent the overwhelming majority of rolling stock.  In recent years, Cape
Cod communities, like others throughout the United States, have experienced a rapid
increase in the number of low-efficiency sport utility vehicles (SUVs) plying local
roadways.  A trend with the potential to offset this unsustainable direction is the recent
up-tick in the sales of hybrid gas-electric vehicles.

Hybrid vehicles require much less petroleum-based fuel than equivalently sized
conventional ones, and they produce significantly lower total fuel-cycle emissions.21

In 2001, 36 hybrids were sold by local Honda and Toyota dealers. In 2002, the number
more than doubled to 87 vehicles, and sales during early 2003 suggest continued growth
in local market share.22  As the number of hybrid vehicle platforms expands to include
mid- and full-size SUVs, consumers are likely to satisfy transportation needs and
wants in a more sustainable way.

Gas-electric hybrids are a transitional solution, however.  Vehicles powered by fuel
cells running on hydrogen represent the ultimate approach for reducing emissions of
pollutants and greenhouse gases, as well as reliance on foreign oil supplies.  By-products
from this renewable, carbon-free fuel source include only water and heat.  Technical
and economic obstacles must be overcome to evolve an electricity- and hydrogen-
based energy economy.  A primary one is the energy intensity of electrolysis, a hydrogen
production method:  significant amounts of electricity are required to split water
molecules and isolate hydrogen in fuel form.  Combusting fossil fuels to electrolyze
water defeats the purpose of switching to hydrogen in the first place.

Abundant renewable resources in the Cape and Islands region offer opportunities to
produce hydrogen fuel for transportation and other applications with essentially zero
fuel-cycle emissions.  Through a pilot-scale project proposed for Cape Cod,
demonstration of a clean, integrated energy system is planned for powering vehicles
and for serving electricity and heating loads in built environments.  This system would
blend renewable electricity generation, hydrogen production, and fuel cell technology,
helping establish the feasibility of a truly sustainable local energy economy while
informing economic development and infrastructure planning strategies.

Heating Fuels
Historically, wood, coal, and oil were the primary heating fuels on Cape Cod.  In the
late 1960s and the 1970s, electric heating systems were installed in many buildings in
response to promises of electricity “too cheap to meter,” as well as to oil price shocks.
By 2000, more than 16,000 residential electric space-heating accounts remained active
in Cape Cod communities.23  Many multifamily dwellings rely on these inefficient
systems because installations are cheaper and tenants absorb heating costs.  Split
incentives also contribute to the reliance on higher-cost electric heat in rental homes.

We can no longer afford
to ignore the dependence
of the economy and
social progress on the
environmental resource
base.       —Edward O. Wilson,
                          The Future of Life

Healthy Natural Environment
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Both oil-fired burners and furnaces and boilers fueled by natural gas have become
very efficient.  Oil serves a substantial percentage of local heating loads, while natural
gas has made significant inroads across all sectors even though the pipeline owned by
Keyspan is not accessible in many locations.  Cogeneration, in which exhaust from
distributed electricity generation systems is used for space and/or water heating
purposes, is expected to see increasing application on Cape Cod24; gas-fired
cogeneration systems include microturbines installed at a Yarmouth retirement
community and a fuel cell installed at the U.S. Coast Guard Air Station Cape Cod in
Bourne.

Solar thermal systems, which transform solar radiation into heat energy, are already
being used for water heating and, to a lesser extent, space heating, in a number of
Cape Cod buildings.  Because they offer a short payback period, these systems can
represent a cost-effective retrofit solution in residential and certain commercial
applications—particularly hotels and other facilities with high water-heating loads
during the summer months.

“Green” design and building practices are the most effective approach for reducing—
or even eliminating—reliance on fossil fuels for heating and other uses.  Just as energy
and materials efficiencies led to the “quintessential Cape” design, the Woods Hole
Research Center’s Ordway Campus illustrates the promise of today’s architecture and
construction.25  The Ordway Campus integrates passive solar, conservation, and high-
efficiency design and construction features to decrease overall energy requirements
by more than 75%, in comparison to similar buildings of standard construction.  Solar
PV, solar thermal, and geothermal systems are used to meet a significant percentage
of the building’s actual needs.  Near-term installation of a wind turbine is planned to
make the facility completely energy independent.

By demonstrating the efficacy of green design and building practices, institutions,
residents, organizations, property owners, businesses, and municipalities can encourage
others to create built environments that leverage Cape Cod’s natural energy flows and
use all resources more efficiently.

Energy Efficiency
Well-managed energy efficiency programs yield important economic, environmental,
and social benefits by reducing electricity and fuel consumption and, thus, the associated
costs and emissions.  The Cape Light Compact currently manages efficiency programs
funded through fees paid by electricity consumers on Cape Cod (and Martha’s
Vineyard).  The Compact’s Energy Efficiency Plan includes two phases.26  Phase I
began in July 2001, while Phase II began on January 1, 2003, and runs through 2007.

Column 3 in Table 2 provides town-by-town data on the Compact’s programs during
the initial 12 months of Phase I.27  These transitional programs reduced average
aggregate demand in the Cape and Islands region by about 0.5 MW during the one-
year implementation period and will yield lifetime savings of at least 10 times that
amount.  Phase II programs have more ambitious goals:  measures installed during
2003 are projected to reduce average aggregate demand by a minimum of about 1.5
MW by the end of this year; at the conclusion of Phase II, cumulative effects are
expected to be decreasing regional demand by a minimum of 6.4 MW while generating
major reductions in costs, fuel consumption, and emissions.28

The fact is that ceiling
insulation and double-
glazed windows can
produce more oil than
the Arctic National
Wildlife Refuge at its
most optimistic
projections, at about
one-twentieth the cost,
with four times the
employment per unit
of energy conserved
versus the energy
consumed by burning
oil.            —Paul Hawken
       The Ecology of Commerce

Healthy Natural Environment
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Keyspan offers local incentive programs geared toward increasing the efficient use of
natural gas in both retrofit and new construction for all building types.  Efficiency
measures and end-use technologies adopted in Cape Cod communities during a recent
1-year period will reduce annual gas consumption by almost 500,000 therms for 15
years.29

Energy Policy
Reducing consumption, increasing the productivity of consumed resources, and tapping
local renewables are complementary components in an integrated strategy for Cape
Cod communities to transition away from fossil fuels toward a sustainable energy
future.  The failure of the present economy to reflect the true costs and impacts of
energy supply alternatives presents significant obstacles.

The prices paid for electricity and fuels do not reflect “externalized costs” resulting
from resource depletion, air and water quality degradation, public health impacts,
national security concerns and other factors; instead, these costs are imposed on society.
Climate change, for example, may be considered a physical manifestation of an
economic anomaly:  because no meter runs as smokestacks, tailpipes, and additional
sources emit CO

2
 and other greenhouse gases (GHGs), there is no incentive to control

these emissions so long as fuel prices do not reflect externalized costs and thus remain
artificially low.30  Externalities tilt markets in favor of existing energy supply alternatives
while discouraging investment in efficiency and renewables.  These economic
incongruities justify government intervention to promote efficiency and conservation,
which temper electricity and fuel demand, and to encourage renewables development,
which displaces fossil fuel consumption directly.

A study recently completed by the Cape Light Compact estimated the potential local
benefits associated with expanding ratepayer-funded efficiency programs through 2015.
Results indicate that greater investment in the Compact’s programs could help reduce
long-term growth in both local electricity demand and in associated CO

2
 emissions.31

Policies that “internalize” externalized impacts, level the playing field for renewables,
and promote local renewables development could have synergistic effects, helping
establish Cape Cod communities as net exporters of green electrons and, thus, CO

2
-

free electricity consumers.  The U.S. federal government has renounced the Kyoto
Protocol, but other policy frameworks are emerging on scales relevant to Cape Cod.

Examples include the Climate Change Action Plan,32 which will cap emissions within
New England states and Eastern Canadian provinces at 1990 levels by 2010; and
pending Massachusetts air quality standards, which will cap CO

2
 emissions from the

Canal Plant and other facilities by 2006.  The Commonwealth’s Renewable Portfolio
Standard complements these market-based carbon management frameworks by creating
renewable energy credits that assign financial value to the environmentally beneficial
attributes of green power, distinct from the commodity value of the electricity itself.
The state’s ratepayer-funded Renewable Energy Trust also provides important
incentives for renewables development.

Meaningful policy action is occurring at the local level.  For example, many
municipalities are exploring small on-shore wind energy projects, and approaches are
being evaluated for maximizing local benefits and minimizing adverse impacts
associated with large-scale renewables development.  Falmouth and Barnstable are

When buying a gallon
of gasoline, customers
in effect pay to get the
oil out of the ground,
refine it into gasoline,
and deliver it to the
local service station.
But they do not pay the
health costs of treating
respiratory illness from
air pollution or the costs
of climate disruption.

—Lester R. Brown,
Eco-Economy

Healthy Natural Environment
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What Connections Does this Indicator Have?

participating in the Cities for Climate Protection program, and future regional and
local energy-related decision-making is expected to reflect sustainability issues such
as economic development, ecosystem integrity, public health, and climate change.

Plans, policies, and initiatives that promote conservation, increase resource productivity,
and encourage appropriate renewables development can make a difference by reducing
the ecological footprint of Cape Cod’s energy economy and by catalyzing larger-scale
change.  In the long run, visionary leadership at the national and international levels is
required to create market-based frameworks that account for energy-related externalities
and protect the public’s interest in livable communities, sustainable economies, and
healthy ecosystems.

This indicator is inextricably linked to the other environment indicators, and it has
important links with the full set of economic and social indicators.  Connections and
synergies are broadly summarized below.

Almost every aspect of modern existence is influenced by energy consumption and
the sources from which this energy is derived.  The ability of populations to extract
and use fossil fuels, particularly for electrification, has largely defined their economic
and social progress—but at a cost borne largely by the natural environments that sustain
them.

As a tightly bounded, increasingly crowded ecosystem, Cape Cod is extremely
vulnerable to externalized impacts associated with energy supply and consumption.
Energy economies based on nonrenewable resources are, by definition, unsustainable;
at present, they are the driving force behind global climate change and other significant
national, regional, and local challenges.  Future generations will be affected by present
society’s ability to meet its energy needs in a sustainable manner.

Cape Cod, like the rest of the world, will continue to depend on fossil fuels for the
foreseeable future.  By practicing conservation and efficiency, individuals, organizations
and communities can reduce the use of nonrenewable sources while increasing the
productivity of those that are consumed.  Tapping renewable resources to meet a
growing portion of local needs represents the most critical step for accelerating the
transition toward a sustainable energy future.  Potential benefits include controlling
costs, improving service reliability, enhancing air and water quality, reducing health
risks, mitigating local contributions to climate change, promoting economic
diversification, and stimulating public and private investment in sustainable directions.

By leveraging the natural energy flows that shape and define this singular region,
local communities can help foster environmental, economic, and social conditions
conducive to a sustainable Cape Cod.

Cape Cod harbors
significant opportunities
for renewable energy
development, particularly
off-shore and on-shore
wind energy resources.
Tapping local renewable
sources, shifting to
non-carbon fuels, and
increasing overall
resource productivity
promise to reduce
reliance on off-Cape
sources and decrease
on-Cape pollution.

Healthy Natural Environment
9 Resource Use
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Healthy Natural Environment

10 Transportation and Mobility
Indicator

Traffic Congestion and Transit Use

What is this Indicator?

Why is this Indicator Important?

Analysis of Data

• Informed populace
• Visionary leaders
• Engaged institutions
• Accessible services
• Balanced demographics
• Continuous education
• Creative economy
• Directed growth
• Good health
• Integrated infrastructure
• Valued ecosystems

What are the Most Important
Goals? The Traffic Congestion Indicator measures average annual daily bridge crossings over

the Sagamore and Bourne bridges; data is available for the past 26 years.  While there
are many possible indicators of congestion, the bridge traffic is easy to measure,
provides data on long-term trends, and has significant implications for traffic Cape-
wide, as many who bring their cars across the bridge use them for virtually all local or
regional trips.

The Transit Use Indicator measures the total number of riders using public transit
annually.  The indicator measures local and regional (on-Cape) ridership on public
transit systems, but does not measure the ridership on private carriers or commuters to
Boston.

Traffic is one of the most important issues to Cape Cod residents.  It affects our ability
to move around the Cape and get on- and off-Cape when needed.  The amount of
traffic also impacts the amount of road capacity needed, which in turn influences land
development, wildlife habitat, and the general character of the community.  These
things, in turn, affect groundwater quality.  Traffic also increases noise and air pollution,
increases the use of non-renewable energy, and degrades the daily experience of the
Cape’s citizens.  In fact, the very first experience that visitors have on Cape Cod is the
traffic congestion they must endure getting to their destinations.

The Transit Use Indicator is a more positive measure of what Cape Codders and visitors
are doing to avoid automobile use.  Transit use measures participation in on-Cape trip
reduction.  The greater the ridership, the more local automobile trips are avoided.
Even if bridge crossings continue to increase, increased transit ridership could greatly
alleviate the local, daily traffic problems the Cape encounters, and improve the overall
sustainability of Cape Cod.

Bridge Crossings
Bridge crossings have been rising steadily over the past 26 years.  Starting in 1972
with 41,513 daily bridge crossings, the figures had more than doubled to 93,648 by
1998.  There was a gradual increase in crossings between 1972 and 1979.  At the
beginning of the 1980s, the numbers continued to rise, with the most dramatic increase
of 10% occurring between 1983 and 1984.  Overall, there was an increase of 60% in
bridge crossings from 1980 to 1990.  The annual rate of increase has ranged from
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�  Individuals:
• Carpool whenever possible

and participate in employer-
sponsored Transportation
Management Associations
(TMAs).

• Use mass transit whenever
possible.

• Walk, bicycle or use other
alternative modes of travel
whenever possible.

�  Communities:
• Support mass transit services

within the community.
• Reduce the number of curb

cuts accessing development
along roadways.

• Require fewer driveway
crossings.

• Provide pedestrian shortcuts
in areas with curvy streets
and cul-de-sacs, and between
businesses.

• Provide benches, shelters and
information kiosks.

• Support zoning bylaws that
reduce sprawl and encourage
more compact development
patterns.

�  Decision-makers:
• Require developers to

contribute to the cost of mass
transit in the community and
develop TMAs.

• Support mass transit services
within the community.

• Construct sidewalks for safe
pedestrian travel.

• Provide leadership in
promoting land use patterns
that support transit use.

What Can We Do?
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0.5% to 4% during the 1990s.  There are no signs indicating that these numbers will
decrease in the future.  The graph provided shows the recent average annual daily
bridge crossings for the last ten years.

Transit Use
Because the Transit Use Indicator measures local and regional (on-Cape) ridership on
public transit systems, but does not measure the ridership on private carriers or
commuters accessing Boston, transit use and bridge crossings tell us very different
things.  Bridge crossings tell us how many cars are coming here; transit use tells us
how many local and regional car trips are avoided once the people in those cars arrive.
The following graph includes annual Cape Cod Regional Transit System ridership for
the fiscal years starting in 1994.  Data is available on different services starting with
the b-Bus, a demand-response service beginning in 1979.  The other CCRTA services
were fairly well established by 1994 and this has been chosen as the baseline for data,
giving nine years to develop trend data.  Significant changes in ridership occurred
between 1994 and 1995 when four summer trolley services were introduced, including
The Villager, and between 1999 and 2000 when the Provincetown/Truro Shuttle was
introduced.
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What Connections Does this Indicator Have?

Healthy Natural Environment
10 Transportation and Mobility

Transportation interacts in many ways with land use, air quality and energy.  Community
character, space for living and recreational activities, wildlife habitat, and water quality
are all adversely affected as traffic increases, and more, wider roads are constructed as
a result.  Alternatively, increased transit ridership positively affects all of these issues.
In addition, the choices we make regarding transportation are strongly influenced by
our land-use decisions.  Sprawling development patterns make automobile use
compulsory for virtually all trips; more compact development focused in and around
village centers and commercial nodes makes transit much more economical and easy
to use.

�  Economic
As we drive more, we increase traffic congestion.  This increases the cost of energy
and the likelihood of being involved in automobile crashes.  Congestion also reduces
access to businesses and recreation.  This in turn can threaten tourism as people decide
to seek other locations for vacation and even second homes.  More traffic also translates
to a higher public cost for road improvements and maintenance needed to accommodate
increased traffic.  On the other hand, as we increase the use of public transit, we
reduce traffic congestion, the cost of energy, and the public costs for roadway
improvements, as well as reducing the likelihood of being involved in automobile
crashes.

�  Environmental
As sprawl development increases, so does traffic and thus the need for additional
roadway capacity and parking.  This means more impervious parking lots and roadway
surface as roads are widened or built.  With additional impervious surface, plant and
wildlife habitat decreases and the area available for groundwater recharge of our sole-
source aquifer is diminished.  Runoff from impervious surfaces, and spills and leaks
of automobile fluids increase as well.  Because of the Cape’s economic dependence
on tourism and recreation, all of these environmental impacts in turn affect the economic
sustainability of the Cape. More cars on the road and increased congestion also increase
the amount of air and noise pollution, which in turn negatively affect our participation
in outdoor activities, our health, and the health of our environment.  Increased transit
use can reduce all of these environmental impacts.

�  Social
Cars give people the ability to move about easily, which encourages suburban sprawl
and large lots located far from needed services.  As people spread out over the landscape
in their houses, and drive in isolation in their cars, they become increasingly
disconnected from their neighbors and other residents, and cohesive neighborhood
interaction becomes more difficult.  People also spend more time in their cars as traffic
increases, increasing stress and taking time away for family, friends, and relaxation.
With increased traffic congestion, our ability to move about on Cape Cod decreases,
with a resulting increase in stress and tension.

Public transit provides opportunities for incidental social interactions as well as reducing
traffic congestion, noise, air pollution, and environmental degradation.  The human
service aspect of public transportation is also significant on Cape Cod as 24% of the
population is over 65 and this segment is growing.  Transit provides a mobility option
for those who are unable to drive.

Even if bridge crossings
continue to increase,
increased transit
ridership could greatly
alleviate the local, daily
traffic problems the Cape
encounters, and improve
the overall sustainability
of Cape Cod.
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Workforce Housing (formerly entitled “Housing Affordability Gap”)

Thriving, Diverse and Sustainable Economy

11 Housing
Indicator

The Workforce Housing Indicator measures median income and what percentage of
income would be needed in order to buy or rent an average-priced house on Cape Cod.
The homeownership figures assume a 5% down payment, a 30-year fixed-rate mortgage
at 6%, private mortgage insurance costs of $55 per month, $180 in estimated tax and
insurance costs, and a debt-to-income ratio of 30%.  For rental housing it is assumed
that a tenant pays no more than 30% of gross income, including utilities, for rent.  The
accepted practice is for a household to pay no more than 30% of gross income for
shelter in order to have money to pay for other living expenses.

What is this Indicator?

Why is this Indicator Important?

This indicator shows Cape residents’ ability to support entry-level housing needs,
particularly for first-time homebuyers and renters.  It is through housing that people
put down roots in a community.  This measurement is particularly important for Cape
Cod due to retirement and second-homeownership, which drive up purchase prices,
and summer rental demand, which drives up year-round rental rates.

It is important for Cape Codders to think about where entry-level homeowners and the
employment force will live if they cannot find affordable housing on the Cape.
Particularly in the hospitality industry, there are already employers that either “bus”
workers from off-Cape or need to make housing arrangements for the workers on-
Cape.  This is happening year-round, not just during the summer months.  As evidenced
in Figures 1 and 2 (below), although the total population on the Cape increased 19%
between 1990 and 2000, the population of 20-34-year-olds decreased 22%.  That
represents the entry-level workforce exiting the Cape.  It is important to have affordable
housing to support our core service employees as well as to strengthen our year-round
economy.

• Informed populace
• Visionary leaders
• Engaged institutions
• Accessible services
• Integrated infrastructure
• Directed growth
• Balanced demographics

What are the Most Important
Goals?

Figure 1.
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Thriving, Diverse and Sustainable Economy11
Housing

If one assumes that a sustainable community, from a housing point of view, is one in
which the affordability gap is zero (that is, a household earning the median income
can purchase a median-priced home and a household earning 80% of median income
can afford an average-priced rental unit), then the Cape has drastically deviated from
that standard.  Figure 3 shows that while the median income increased 26% between
1998 and 2002, the income needed to purchase a median-priced home increased 73%.
The median-priced home was $135,000 in 1998 and $296,375 in 2002.  The affordability
gap (the difference in income needed to afford a median-priced home) increased from
$1,300 in 1998 to $22,875 in 2002.

Analysis of Data

�  Individuals:
• Participate in community

forums and informational
meetings which address the
issue of affordable workforce
housing.

• Join the local housing
committee or housing
authority.

• Support candidates who
make affordable housing a
priority.

• Support the Community
Preservation Act in our
towns, prioritizing affordable
workforce housing.

• Lobby community decision-
makers to act.

�  Communities:
• Develop an affordable

housing education plan in
order to enable the public
to understand the issues.

• Develop and implement
a housing action plan.

• Adopt zoning bylaws that
encourage affordable housing
and a wider range of housing
choices, such as apartments
and townhouses.

• Allow higher density of
development in village
centers and other areas,
supported by wastewater
treatment systems that
protect the environment.

• Encourage housing
mitigation as part of
commercial expansion.

What Can We Do? Figure 2.
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For renters, households earning the median income could afford the average two-
bedroom rental (based on a survey of available rentals) in both 1998 and 2002.
However, renters typically are entry-level workers earning less than the median
income.  Therefore, it is more revealing to compare the 80% of median income measure
and the income needed to rent a two-bedroom unit.  Using this comparison, the rental
affordability gap increased from $6,240 in 1998 to $10,000 in 2002.

A change in the housing affordability gap affects the stability and well-being of our
population and labor force, and less directly, the environment.

�  Economic
Ensuring that housing is both affordable and available for our younger residents and
their families to buy or rent helps ensure a stable workforce for the Cape’s year-round
industries.  A stable workforce also is an enticement for businesses considering locating
here, which may in turn increase demand for education and skills training.  Beyond
supporting local for-profit businesses, a local stable and skilled labor force is also
necessary to sustain the services provided by municipalities, such as police and fire
protection, health and human services, and educational organizations, such as the area’s
hospitals and Cape Cod Community College.

�  Environmental
Affordable and decent housing is essential for our feeling of well-being and sense of
belonging to our community.  Living in run-down housing or housing that is located
in poor surroundings makes it difficult to feel connected to our surroundings and to
take responsibility for decisions affecting our environment.  Substandard housing
perpetuated by a lack of decent workforce housing alternatives can significantly impact
the environment.  For example, when a large number of workers cram into a dwelling
unit designed for far fewer people, it can cause local impacts from septic pollution,
because the septic systems are too small.  Inadequate construction and poor insulation
can increase the amount of energy that is used.

�  Social
A healthy and stable community needs younger residents of all ages to continuously
renew itself with fresh energy, new ideas, and a sense of optimism.  As the Cape’s
population ages, and younger residents move away to find jobs where they can afford
to live, our community will become increasingly unbalanced towards older and
wealthier residents and people commuting here to work or living here on a short-term
or temporary basis.  Affordably priced housing is essential to provide young families
and young residents with a feeling of safety, security and connection to the community,
which in turn is one of the building blocks needed by a sustainable society.

What Connections Does this Indicator Have?

�  Decision-makers:
• Provide more resources

for affordable housing.
• Maintain a public

commitment to the
creation of affordable
housing.

• Establish a Workforce
Preservation Committee.

• Provide more resources for
wastewater management,
especially centralized,
advanced treatment systems
that can accommodate higher
density housing.

Thriving, Diverse and Sustainable Economy11 Housing
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Thriving, Diverse and Sustainable Economy

12 Employment
Indicator

Employment and Workforce Wages (formerly entitled “Employment and Payroll by Industry”)

This indicator reports the number of jobs and percentage of people employed in each
major industry category in 2001.  It also measures the dollars of payroll that each
industry paid out in 2001 and the percentage of county payroll dollars that they
represent.  The data represent figures that were reported to the Massachusetts Division
of Employment and Training, Economic Analysis Department.  Industry data is reported
by major industry divisions made up of the North American Industrial Classification
(NAIC) codes and Standard Industrial Classification (SIC) codes.

What is this Indicator?

Diversity in our economy, as well as economic trends that may be occurring in our
region, are important because heavy reliance on a single industry, such as tourism,
puts a community in a vulnerable position.  In cases of economic downturns related to
that industry or time of year, such industries and the workers who rely upon them can
suffer.

Why is this Indicator Important?

The relative growth or decline of various industry segments can tell us a lot about the
economic vitality of Cape Cod—its diversity, its strength, its resilience to seasonal
demand and economic fluctuations.  As growth in higher paying and so-called
“emerging industries” such as high tech is realized, the region will be making progress
toward its recognized goal of year-round, competitive employment that pays a living
wage.

Today, the Cape’s economy is predominantly engaged in delivering services.  A small
number of workers are engaged in industries that make goods—but very few goods
are produced for sale or export out of the region.

Analysis of Data

Total Employment 2001 89,582 100%

Private Sector 74,611   83%
     Goods Producing   8,838   12%
     Services Producing 65,773   88%

Public Sector 15,971   17%

• Informed populace
• Visionary leadership
• Engaged institutions
• Balanced demographics
• Good health
• Creative economy
• Continuous education
• Accessible services
• Valued ecosystems

What are the Most Important
Goals?
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Tourism is the prime example of a local service industry; it provides various arts,
entertainment and recreational services to visitors.  Health-care services for retirees
represents another example of a strong local economic sector.  Both of these examples
are dependent upon local spending and the provision of local services by a local and
regional workforce.

However, today we see a decreasing reliance on tourism as a source of employment
for our workers.  Less than a quarter of all workers are engaged in the hospitality and
related industries.  We now have a workforce more evenly distributed among other
industry categories, such as healthcare, government, and professional and business
services.  These groups tend not to rely on the tourism industry for their growth.  This
indicates that an underlying permanent economy continues to grow, rooted largely in
the services provided to retirees and second-homeowners.

Thriving, Diverse and Sustainable Economy12
Employment

               Table        Pie Chart       Bar Graph
  (#)                (%)              ($)

1.  Government               14,971     16.7%           $38,712
2.  Hospitality and Leisure               12,165     13.6%           $18,123
3.  Healthcare and Education (Private)             14,374     16.0%           $33,097
4.  Retail Trade               16,382     18.0%           $23,297
5.  Professional, Business and Information     10,464      11.7%           $39,190
6.  Construction, Manufacture and Mining         8,838        9.9%           $40,988
7.  Financial Services                 4,815        5.4%           $40,798
8.  All Others                 7,573        8.5%           $30,768

Total Numbers, Percentage of Total, and Average Wages
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Employment & Workforce by Sector

�  Individuals:
• Seek training and

educational programs
to raise personal income
level.

• Become entrepreneurial
and create year-round
businesses.

• Encourage the creation of
year-round well-paying jobs.

�  Communities:
• Provide educational and

training opportunities.
• Create the infrastructure

to attract industries that
provide year-round
businesses.

• Attract businesses that
provide well-paying
employment.

• Promote smart growth
development to provide a
greater range of housing
types and prices for the
workforce.

�  Decision-makers:
• Seek and implement

business incentive
initiatives.

• Create year-round
business policies and
a regional economic
development plan.

• Assist in creating
housing for the workforce.

What Can We Do?
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Thriving, Diverse and Sustainable Economy12
Employment
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The average Barnstable County income is $31,460 per person.  The break-down of
employment by industry sector and wages indicates that a large number of workers
remain in the hospitality sector.  Their wages are significantly lower than those of the
other industry sectors, thereby pulling down the overall average and median household
income.

What Connections Does this Indicator Have?

�  Economic
As much as 25% of the Cape’s workforce is affected by seasonal economic shifts.  In
order to sustain a year-round population, the Cape Cod economy needs a foundation
in permanent, year-round jobs, such as those found in the professional, business and
information technology sectors.  In order to remain sustainable and competitive,
particularly in an increasingly global economy, the Cape economy also needs to be
constantly reinvigorated with the addition of “emerging industries.”

�  Environmental
Cape Cod needs to sustain economic growth that will not endanger the environment.
The type of industry found on Cape Cod can have an impact on our environment in
many ways.  For example, tourism and second-home construction contribute to
congestion on our roadways, contamination of our waterways, and pollution of our
air.  Economic growth may not increase net wealth if it pollutes or damages our non-
renewable resources of land, air and water, upon which so much current and future
wealth generation depends.

�  Social
Higher-paying, year-round jobs raise the level of economic security.  Our citizens will
have a higher level of social involvement and interest in their local government and
decision-making if they feel secure as self-supporting members of their communities.
As our economy moves towards more year-round employment, our workers can more
easily participate in the region’s civic, cultural and educational opportunities.

The whole key to
redesigning the
economy is to shift
incrementally most
if not all of the taxes
presently derived
from . . . income
and payroll taxes to
taxes on pollution,
environmental
degradation, and
nonrenewable energy
consumption.

—Paul Hawken
The Ecology of Commerce
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13 Business
Indicator

Tourism and Hospitality

Tourism is a significant segment of the Cape’s employment and economy.  It affects
our community character and our natural resources.  This indicator examines the
economic impact of the tourism industry on Cape Cod by measuring the number of
visitors to Cape Cod, how much in taxes and direct spending visitors generate, and
how many jobs are sustained by the industry.

A tourist is defined as anyone who visits a community from any distance and for any
length of time.  However, national organizations measuring tourism analyze those
who travel at least 50 miles or spend more than one night away from home.  A tourist
is not a second-homeowner, as their travel and spending patterns differ.

The tourism industry includes parts of eight major Standard Industrial Classification
(SIC) codes or employment groups:  general merchandise stores, food stores, apparel
and accessories, eating and drinking places, miscellaneous retail, hotels and other
lodging places, amusement and recreation services, and arts and cultural facilities.

What is this Indicator?

Why is this Indicator Important?

Tourism reflects the image, attractiveness and health of the Cape Cod community
more than other segments of the economy.  It is purported to be a barometer of our
well-being.  Visitors are drawn by the region’s character, its attractions, events,
restaurants, and most emphatically, its natural beauty.

The Cape’s tourism and hospitality industry accounts for 23.1% of the regional
employment and may account for a greater amount of economic activity.  Visitors
help pay to maintain the Cape’s natural beauty and support its tourism assets.  Four
percent of the 9.7% room-occupancy taxes support the towns’ annual operating budgets.
Visitor spending also has a multiplier effect as dollars are infused through the local
economy by the employers’ and employees’ spending for local goods and services.

Tourism is also important because of its negative impacts on traffic congestion, parks
and beaches, seasonal wages, and wastewater generation.  As an internationally-
recognized vacation destination, Cape Cod must look for ways to minimize the strain
on its natural and human resources.

What are the Most Important
Goals?

• Informed populace
• Visionary leaders
• Engaged institutions
• Accessible services
• Creative economy
• Directed growth
• Valued ecosystems
• Integrated infrastructure
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The Cape & Islands Workforce Investment Board reported that of the 24 largest
industries by employment, the first-, third-, fourth- and fifth-ranked industries were
related to tourism.

Analysis of Data

  % of Total
Employment Employment Rank

SIC              Industry Name       2000       2000 Code

58      Eating and Drinking Places    12,922      12.7%     #1
59      Miscellaneous Retail      5,223        5.2%     #3
54      Food Stores      5,122        5.1%     #4
70      Hotels and Other Lodging      4,735        4.7%     #5
79      Amusement and Recreation      1,914        1.9%   #12
56      Apparel and Accessory Stores      1,841        1.8%   #13
53      General Merchandise Stores      1,475        1.5%   #18

Cape and Islands Region

Largest Industries by Employment:  2000

Source:  Massachusetts Division of Employment and Training ES-202

Tracking of data in these SIC codes will analyze the shift toward more year-round
employment in other sectors, or growth in this tourism cluster.

Percent Employment Within Tourism-Related Cluster

                       SIC Code Cape and Islands     Massachusetts

Eating and Drinking Establishments (SIC 58)          40.9%           41.6%
Hotels and Other Lodging (SIC 70)          20.3%           10.0%
Miscellaneous Retail (SIC 59)          16.7%           19.7%
Amusement and Recreation (SIC 79)            8.3%             9.5%
Food Stores (SIC 54)            8.0%             9.3%
Apparel and Accessory Stores (SIC 56)            2.9%             3.9%
General Merchandise Stores (SIC 53)            2.1%             4.5%
Museums, Galleries, Gardens (SIC 84)            0.8%             1.4%

The tourism and hospitality cluster accounts for 23.1% of the region’s total employment,
or 23,419 jobs (ES-202 2000).  This is a decline from 23.5% of the region’s total
employment in 1997.  This decline highlights a trend that has occurred over the past
few years as efforts have been made to diversify the region’s economy, although tourism
was also slowing as the United States economy was slowing in 2000 and slumped into
recession in March of 2001.

What Can We Do?
�  Individuals:

• Support local and regional
environmental protection
efforts.

• Support arts, culture and
local artists on a year-round
basis.

• Ask visiting friends and
relatives to use public
transportation to and around
Cape Cod.

• Support locally-owned
businesses which create a
unique community character
and sustain year-round jobs.

�  Communities:
• Strengthen architectural

guidelines that retain
community character.

• Promote and encourage
residential and business
zoning that improves
aesthetics and promotes
village-style development.

• Support Main Streets
and downtown areas with
a mix of housing and retail
service uses and transit
connections.

• Enable businesses to provide
affordable seasonal housing.

• Support shuttles to beaches,
and educate residents and
guests about the beach
environment.

�  Decision-makers:
• Diversify the Cape’s economy

to offer more year-round
employment that pays a living
wage and places less reliance
on a migrant workforce.

• Support high-speed internet
access and telecommunications
across the region to support a
high-tech economy.

• Promote Cape Cod to visitors
and encourage travel in the
non-summer months to reduce
impacts on roadways and
increase tourism-related year-
round employment.
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Wage Data/Temporary Foreign Workers
In 2000, the annual average wage in the hospitality cluster was $18,607, which is
5.7% lower than the average hospitality wage statewide ($19,734) and 37.3% lower
than the average annual wage for all industries in the Cape and Islands ($29,869).
Real wages in the hospitality industry increased by 6.8% from 1997 to 2000 and
increased by 10.7% statewide.

The calculation of average annual wages in tourism-oriented jobs is affected by the
seasonal nature of the business.  Many of the seasonal and low-wage jobs are filled by
students and temporary foreign workers, who migrate to the Cape during the tourism
season, specifically for temporary employment.  Many seasonal jobs are also held by
second-job workers, homemakers and retirees, who supplement family income by
working only during the resort season.  With a growing older demographic on Cape
Cod, and the lack of affordable housing squeezing younger working families out of
the region, the industry has become more dependant upon foreign temporary workers.

It is estimated that Cape Cod’s hospitality industry accounts for approximately 15%
of all H2B visa temporary workers admitted to the United States each year, and that
foreign college student workers (on J1 visas) account for about 5.2% of the Cape’s
seasonal workforce (Barrow and Borges 2000).

Domestic Visitor Profile

Annual Person Trips: 4,700,000 (including the Islands)

Market Share: 19% of all 1999-2000 domestic travel
to Massachusetts

Clearly, Cape Cod remains a major tourist attraction, due in large part to its attractive
and accessible beaches.  The primary mode of travel, however, remains the automobile.
This can have a dramatic impact on traffic.  Because the preservation of Cape Cod’s
natural beauty is tantamount to a successful tourism industry, alternative forms of
transportation must be encouraged in order to reduce traffic congestion.  The region
must also manage the impacts of travelers using the Cape to access Martha’s Vineyard
or Nantucket.

Room Occupancy Tax Receipts for Barnstable County

Calendar Year         Local and State Share

     1999    $19,877,562
     2000    $21,106,871
     2001    $20,528,071
     2002    $21,522,918

Sustainability is about
change.  And “sustainable
development” is the
phrase that describes the
kind of change we seek to
support.  Sustainable
development in cities,
companies, communities,
government agencies,
organizations of all kinds.
                               —Alan AtKisson
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tax was collected.  The substantial drop in revenues in 2001 can be explained in part
by the terrorist attack of September 11, 2001.
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What Connections Does this Indicator Have?

�  Economic
Visitor spending supports local businesses, artisans and cultural institutions.  Tourists
stay briefly and then leave to be replaced by other visitors, using the same infrastructure.
They do not add to the permanent population base but they can put a strain on existing
infrastructure, which may be inadequate to serve them.  Tourists require a seasonal
migrant workforce to serve them.  If a mix of domestic and international visitors is
encouraged, a sustainable, year-round tourism industry could be expanded, helping
fill the 19,000 bedrooms available on Cape Cod in other seasons.  By encouraging
visits all year round, jobs become less seasonal and thereby more attractive for year-
round residents.  The demand on existing infrastructure and services, however, would
increase, and may need to be expanded to accommodate future growth in tourism.

�  Environmental
Cape Cod’s large tourism industry is sustained by the natural resources and community
character that bring people to Cape Cod - such as our beaches, oceans and lakes, and
human-scale architecture.  If we diminish these natural and historic resources, we
may sacrifice the very things that make Cape Cod a desirable place for visitors and
residents.  Measures are needed to accommodate visitors more efficiently; encourage
use of public transportation; promote travel in months when the summer homeowner
is not in residence; protect fragile coastal environments from pollution and erosion;
and preserve open vistas and use water more efficiently, so that we can reduce the
burden on our natural resources and infrastructure.

�  Social
The very things that bring visitors to Cape Cod also make it a desirable place to live -
mild weather, historic character, beaches, recreational activities, and natural
environment.  However, many residents feel they compete with visitors for the
enjoyment of the Cape’s attractions, giving way to negative sentiment about the tourist
industry.  During the summer season, there tends to be full employment, requiring
migrant workers.  This can create competition between residents and migrant workers
for both jobs and scarce housing.  In the off-season, unemployment spikes, as do
problems with domestic violence, drug and alcohol abuse, and greater use of social
services.  The lack of multi-family housing squeezes the younger working families
out of the housing market and, consequently, the workforce, thereby creating a need to
import temporary workers.

After all, the men
and women of every
generation must share
the same earth—the
only earth we have—
and so we also share
a responsibility to
ensure that what one
generation call the
future will be able to
mature safely into what
another generation will
call the present.
                                    —Al Gore
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14 Retirement
Indicator

Retirement Economy

Retirees account for a sizeable proportion of the Cape’s population (23% of Cape
Cod’s population is 65 years old or older), and the U.S. Census 2000 indicated that
26% of households have retirement income.  The retirement indicator helps to determine
trends in population growth and identify characteristics of this group.  It shows
increasing or declining incomes per age group and employment trends among retirees.
This indicator can help evaluate the potential positive and negative impacts from a
growing and aging retirement population.  The retirement indicator is a new
sustainability indicator that establishes a baseline to assess trends in the retirement
population on Cape Cod using data from the U.S. Census, MISER (the Massachusetts
Institute for Social and Economic Research), U.S. Department of Commerce, Bureau
of Economic Analysis, the Cape Cod Times, and the Cape Cod Commission.

What is this Indicator?

The retirement population represents approximately one quarter of the Cape’s
population.  It continues to grow, as many people who own second homes convert
them to year-round residences.  The Cape’s population grew 19.1% from 1990 to
2000, while the number of residents age 65 and over increased 24.6%.  These residents
now represent 23% of the total population, an all-time high.  This population will
continue to grow in the coming years as the “baby boomers” reach retirement age.

When retirees move to Cape Cod, they bring many resources with them, including
their incomes and savings.  They also bring knowledge, education, and work experience.
Retirees are often involved at the policy level in the Cape’s municipalities through
their work on boards and commissions.

While retirees may make significant contributions to their communities and the regional
economy, they also demand quality-of-life services, such as leisure and healthcare,
and they have an impact on the Cape’s natural resources due to increased development.
This indicator will attempt to look more closely at the characteristics of the retirement
population, in the hope that it will help define the trends and needs of this group in our
communities and have a bearing on future policy decisions.

Why is this Indicator Important?

Analysis of Data

Based on the U.S. Census in 2000, Barnstable County led the 14 Massachusetts counties
with the highest median age of 44.6 years.  This was an increase of 5.1 years, or 13%,
from the 1990 median age of 39.5.  Throughout Massachusetts, the median age in
2000 was 36.5 years, up 2.9 years, or 8.7%, from 33.6 in 1990.  More than one-third
(34.5%) of Cape residents were age 55 or over in 2000, compared with 22% statewide.

• Informed populace
• Visionary leaders
• Engaged institutions
• Accessible services
• Balanced demographics
• Good health
• Creative economy
• Directed growth
• Integrated infrastructure

What are the Most Important
Goals?
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U.S. Census 2000 counted 51,265 Barnstable County residents age 65 and over, an
increase of 10,130, or 25%, from 1990, and 1,129 more than projected in the 2000
mid-level population projections issued by the Massachusetts Institute for Social and
Economic Research (MISER) in July 1999.

Data show that while the over-65 age group is growing, there has been a decline in the
20-24 and 25-34 age groups on Cape Cod from 1990 to 2000, as in most of the state
and nation.

All 15 towns of Barnstable County saw increases in residents age 45-54 in 2000.
Town growth rates of residents age 45-54 ranged between 45% in Orleans and 158%
in Mashpee.  All 15 Cape towns saw growth in the 55-59 and the 85-and-over age
groups.  The 65-74 age group represent the largest percentage of population in the
towns of Chatham, Dennis, Harwich, Orleans and Yarmouth.  Neighboring Orleans
and Chatham led the 351 Massachusetts cities and towns with the highest median ages
in 2000 - 55 and 53.9 respectively.  Eleven Cape towns ranked in the “Top 20 Oldest
Communities in Massachusetts” in 2000.

Retirees may have a number of income sources.  In 2000, retirement and related income
received by Cape residents amounted to more than $1 billion of the county’s $8.1
billion personal income total, according to the U.S. Department of Commerce, Bureau
of Economic Analysis.  In 1999 (Table 1 below), Barnstable County ranked first among
the 14 Massachusetts counties in per-capita receipts of Old Age Survivors and Disability
Insurance payments, as well as retirement and disability insurance benefit payments.
In addition, the county ranked third in per-capita receipts of dividends, interest, rent,
retirement and other related payments.  Per-capita amounts received by Cape residents
exceeded those received statewide by margins ranging from 24% in transfer payments
to 73% in retirement and disability insurance benefit payments.

Table 1.

Retirement and Related Income Received in Barnstable County, 1999

                          Payment Amount (000)         Per Capita       Rank       State Per Capita

Per Capita Dividends, Interest and Rent                                   $2,107,673    $9,918             3                $6,408

Per Capita Transfer Payments                                   $1,162,683    $5,471              3                 $4,425

Per Capita Retirement and Other                                   $1,076,619    $5,066             3                $3,945

Old Age, Survivors and Disability Insurance Payments             $   522,173    $2,485             1                $1,454

Retirement and Disability Insurance Benefit Payments             $   559,708    $2,634             1                $1,525

Rank indicates per capita place among all 14 Massachusetts counties.
Source:  U.S. Department of Commerce, Bureau of Economic Analysis

�  Individuals:
• Establish “Good Neighbor”

programs to include and
assist the elderly in their
neighborhoods and homes.

• Volunteer to befriend and
help retired and elderly
citizens in nursing homes
and through other programs.

�  Communities:
• Provide information to retirees

about amenities and services.
• Improve local recreation and

health-care facilities.
• Improve public transportation.
• Identify and track the elderly

in their communities.
• Improve ongoing

communications with
isolated or ill seniors.

• Track emergency services,
hospital visits, and other
health service needs of
seniors.

What Can We Do?



Sustainability Indicators Report   •   www.sustaincapecod.org 67

Thriving, Diverse and Sustainable Economy14 Retirement

With regard to “Household Income Distribution in Barnstable County by Householder
Age” (Table 2 below), the data show that in 1999 in the 65-74 age group there were
5,061 households with incomes under $25,000.  There were 5,513 households with
incomes of between $25,000 and $50,000, and 5,870 households with incomes of
over $50,000.  It is apparent that retirees are not a homogeneous group.  These data
show that there are three retirement groups with a fairly even distribution in each of
the three income ranges.  At the bottom of the income range is a less-recognized
population of residents who may have been born on the Cape or have lived here for
most of their lives.  They have spent their working years on Cape Cod, often with less
education, fewer skill requirements, and lower pay.  Many people in this population
must work longer and live with limited financial resources in retirement.  As shown
above, there is also a mid-income group and a high-income group of retirees.  These
three groups may have different interests and different needs.

Data for “Median Household Income by Householder Age” demonstrate a predictable
income distribution with those in the 45-54 and the 55-64 age groups (i.e., those in
their prime working years) with the highest median incomes.

Income (000)       Under 25     25-34       35-44     45-54      55-64      65-74        75+     All Ages

  Under $10               218    518     948   835         913      1,149      1,897        6,478

  $10 - $15  173    349     564   652         610      1,158      1,978        5,484

  $15 - $20 100    396     693   640         650      1,589      1,785        5,853

  $20 - $25   66    439     764   639         586      1,165      1,847        5,506

  $25 - $30   99    574     962   727         793      1,074      1,559        5,788

  $30 - $35 176    701  1,230   741         834      1,339      1,339        6,360

  $35 - $40   88    662  1,005   793         727      1,286         921        5,482

  $40 - $45   76    661        1,215     1,059         752         856         833        5,452

  $45 - $50   54    632  1,065        938         664         958         690        5,001

  $50 - $60 114 1,069        2,359     1,979      1,442      1,401      1,021        9,385

  $60 - $75   98 1,401        2,642     2,658      1,771      1,619         851      11,040

  $75 - $100   85    974        2,781     3,171      2,112      1,393         727      11,243

  $100+   55             795        2,293     3,675      2,671      1,457         827      11,773

     Total                1,402         9,171     18,521     18,507   14,525    16,444    16,275     94,845

Householder Age

Table 2.

Household Income Distribution in

Barnstable County by Householder Age, 1999

Source:  U.S. Census 2000

�  Decision-makers:
• Recognize the importance

of the retirement sector on
Cape Cod.

• Develop policies and
programs for the retirement/
elderly population.

• Develop alternative
housing (i.e., co-housing
opportunities; seniors/
young families solutions)
for seniors who want fewer
responsibilities and who
desire an increased sense
of community.
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Table 3 below shows that in 2000, 45.6% of those age 60-64, 26.2% of those age 65-
69, and 8% of those 70+ were in the work force.

Table 3.

Percentage of Barnstable County Residents

Employed by Age, 2000

25 -54
55 -59

60 -64
65 -69

70+

79.2%

65.6%

45.6%

26.2%

8.0%

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

Source:  U.S. Census 2000

See Table 4, “Barnstable County Households with Retirement Income,” for a town-
by-town listing of number of retirement households, percentage of total households,
and mean income, as well as percent of change between 1989 and 1999 figures.

It is our task in our time
and in our generation to
hand down undiminished
to those who come after
us, as was handed down
to us by those who went
before, the natural
wealth and beauty which
is ours.      —John F. Kennedy
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Sustainable communities are composed of residents of all ages, including retirees.  As
with all groups of residents, retirees have various economic, environmental and social
impacts that must be balanced with the needs of other age groups in the region, as well
as balanced with the need to protect the Cape’s natural resources and community
character.

�  Economic
Retirees contribute their educational knowledge and work experience to the Cape Cod
community.  They have the potential to contribute to and strengthen the Cape’s economy
through volunteer work, joining the workforce, sharing their expertise and stimulating
entrepreneurial businesses, as well as spending their retirement funds in the local
economy.  While not immediately obvious, a dollar value can be attributed to volunteer
hours; retirees contribute a significant number of volunteer hours annually to
municipalities, as well as to cultural and other organizations.  Retirees create demand
for services, such as medical, financial and legal services.  This demand contributes
positively to the year-round economy.  These economic benefits may be offset, however,
by the demand for municipal services that support their interests and needs, such as
senior centers, golf courses, public transportation, and emergency services.  As active
town meeting participants, retirees can affect decisions about municipal expenditures.

There are two other important economic factors to consider regarding retirees.  The
first is that while retirees contribute a large share of the property taxes, they do not
have children in the public schools, and thus do not add to school costs.  The second
factor is that many retirees do not live on Cape Cod year-round, thus reducing the
demand for services and consumption of resources to some degree in the winter months.

What Connections Does this Indicator Have?

Table 4.

Barnstable County Households with Retirement Income, 1989-1999

Source:  U.S. Census, 1990 (calendar year income) and 2000 (1999 calendar year income)

Household income represents the total money income received from all sources during
the calendar year by all household occupants.  No adjustment has been made for inflation.

We are moving toward
a preferred future, where
environmental problems
are solved before they are
created, where economies
are prosperous, where
everyone has the
opportunity to contribute
to the fullest of their
abilities.       —Alan AtKisson
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�  Environmental
As retirees and others move to Cape Cod and build new homes, land used to provide
housing and services is lost to development.  This can exacerbate impacts on
groundwater and wildlife habitat and worsen traffic congestion.  On the other hand,
large numbers of retirees provide an advocacy group for protecting the environment.
Many retirees are active on conservation commissions and make valuable financial
contributions to land trusts.  It is therefore important to balance the benefits brought
by our retiree population with the stresses they may place on our environment.

�  Social
With fewer job and family demands, retirees have time to build social networks as
well as to encourage the proliferation of recreation, arts and culture, and philanthropy
on Cape Cod.  These are important social pursuits in a sustainable society and they
contribute to an enjoyable quality of life.  On the other hand, many retirees become
increasingly house-bound as they age, their health declines, and their financial resources
diminish.  Without adequate public transportation, those less able or unable to drive
have difficulty getting around.  Many social problems develop for this age group due
to lack of funds and isolation, such as depression and alcoholism.  In their younger
retirement years seniors are able to contribute to and take advantage of many of the
amenities on Cape Cod; however, they generally require greater health care and social
services in their later years.

Saving the planet has
never been an issue of
money, but rather a matter
of resourcefulness and
motivation of individuals.
                              —Spencer Beebe
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15 Education
Indicator

Building Human Capital

This indicator measures our progress in cultivating an educated workforce.  Specifically,
it measures the amount of public expenditure we are investing in our high school
students; the percentage of high school seniors planning on attending either a two-
year or four-year college after graduation; the types of degree programs that high
school graduates enroll in at our regional community college; how many of those
students graduate from the college; and how many continue their advanced education
at a four-year college or university.

What is this Indicator?

Why is this Indicator Important?

Education is the means by which we pass on our skills, training and wisdom to future
generations.  Through education we teach our future workforce and government leaders,
expand our horizons, and develop creativity, as well as generate more economic
opportunities and potential earnings.  The greater our ability to educate our students,
to provide them with the means to be economically successful, and to encourage them
to utilize their skills, the greater our ability to be self-sustaining.

Analysis of Data

Per-Pupil Expenditure
Figure 1 indicates that per-pupil expenditures for 1997, for regular day students1 enrolled
in the ten non-vocational high school districts on Cape Cod, range from $4,246 in
Mashpee to $6,446 in Nauset.  For 2001, the range is from $4,965 in Sandwich to
$7,540 in Nauset.  (Figures for the two vocational schools are higher due to the
concentration of special education students in both schools and their associated costs.)

Comparing these figures to statewide per-pupil expenditures of $4,933 in 1997 and
$6,177 in 2001, we see that five out of ten districts in Barnstable County spent less per
pupil than the state during both years.

Per-pupil expenditures in Barnstable County were also compared with expenditures
in Framingham, Cambridge and New Bedford.  As might be expected, per-pupil
expenditures in both Framingham and Cambridge in 1997 and 2001 are significantly
higher than all ten non-vocational districts in Barnstable County with the exception of
Nauset in 1997.  On the other hand, we see that per-pupil expenditures in New Bedford
align closely with half of Barnstable County towns in 1997.  By 2001, increases in
per-pupil expenditures in Barnstable County elevated spending above New Bedford
levels in most districts.

What are the Most Important
Goals?

• Informed populace
• Visionary leaders
• Engaged institutions
• Accessible services
• Good health
• Creative economy
• Continuous education
• Integrated infrastructure
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Percentage of Students Planning to Attend College
Using 2001 data, Figure 2 documents the percentage of high school seniors planning
to attend either a two-year or four-year college upon graduating from high school.
The table also includes percentages for those students planning on seeking work upon
graduation.

The table demonstrates that in all districts except Barnstable, 51% or more of enrolled
students plan on attending a four-year college.  Barnstable, though the largest school
in terms of enrollment, had the lowest percentage (49.6%) of students planning on
attending a four-year college, while Provincetown had the highest percentage (66.7%).
Provincetown also had the second lowest percentage of students planning on attending
a two-year school.  Harwich was unusual in that it had a low percentage of students
planning on attending either a four-year or two-year school but the highest percentage
of students planning on seeking work.

�  Individuals:
• Support local and regional

efforts to improve the quality
of education.

• Emphasize the importance
of education within our
households.

• Volunteer for tutoring, after-
school enrichment activities,
school-based programs.

• Develop an understanding
of the policy positions of
candidates for elected office
relative to local education
and workforce issues.

What Can We Do?

Figure 1.

Expenditure Per Pupil 1997 and 2001
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FIGURE 1: Expenditure per Pupil 1997 and 2001
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Source:  Expenditure per pupil 1997 and 2001, Massachusetts’ Department of Education, Five Year Trends by District
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       4-year College   %

Provincetown High 66.7
Sandwich High 65.1
Nauset Regional High 63.1
Bourne High 62.9
Mashpee High 61.6
Falmouth High 60.5
Dennis-Yarmouth High 59.7
Chatham High 57.1
Harwich High 51.0
Barnstable High 49.6
State 53.6

       2-year College   %

Bourne High 26.7
Dennis-Yarmouth High 25.8
Barnstable High 25.6
Chatham High 23.8
Mashpee High 23.2
Nauset Regional High 20.7
Falmouth High 18.9
Sandwich High 17.2
Provincetown High 12.5
Harwich High 11.5
State 21.5

              Work   %

Harwich High 35.6
Provincetown High 16.7
Barnstable High 16.6
Nauset Regional High 14.7
Sandwich High 12.9
Mashpee High 12.1
Dennis-Yarmouth High 11.8
Falmouth High   9.4
Bourne High   8.6
Chatham High   2.4
State   14

  Rank

      1
      2
      3
      4
      5
      6
      7
      8
      9
    10

Figure 2.

Percent of High School Students Planning to Attend College or Work

Source:  2001 Plans of High School Graduates, Massachusetts’ Department of Education,Other Data

Statewide, 53.6% of graduating seniors indicated that they planned to attend a four-
year college and 21.5% indicated they planned to attend a two-year college.  In
Framingham 66.2% and in Cambridge 64.8% of the graduating seniors indicated they
were planning on attending a four-year school, while in New Bedford only 28.4% of
the graduating seniors indicated they would attend a four-year school.

Cape Cod Community College Degree/Certificate Programs
Cape Cod Community College is a major education and training resource for those
seeking to improve their skills and acquire well-paying jobs and mobility within the
workforce.  The college offers an Associate in Arts (A.A.) degree, several Associate in
Science (A.S.) degrees, and numerous “certificate” programs.  Students who pursue
an Associate in Arts degree commonly end up transferring from the community college
to a four-year college in pursuit of more advanced degrees.  Students who matriculate
and choose to pursue an Associate in Science degree program or one of the certificate
programs tend not to pursue advanced degrees elsewhere.  A primary reason for this is
that coursework within the Associate in Science degree program area, as well as the
certificate programs, provides practical training for many technical jobs offered on
the Cape, such as nursing and criminal justice.  Students who obtain either an A.S.
degree or a certificate thus tend to seek employment immediately upon graduation.

Matriculation and graduation data for the two major degree areas and the certificate
programs provide insight into the types of skills that students in the college are
acquiring.  This information can tell us something about the quality and diversity of
the existing workforce as well as that of the workforce of the future.

In both 1998 and 2001, approximately 75% of those who enrolled in one or more
concentrations falling under the A.A. degree umbrella were in five areas: liberal arts,
science/math and pre-engineering, psychology, business administration, and
education—all broad subject areas that create a good foundation for students planning
to continue studying elsewhere.

• Donate to causes and
institutions that advance
the growth of human capital
through the education,
knowledge and expertise
that they impart.

�  Communities:
• Support school budgets that

offer the greatest range of
instruction and curriculum
possible.

• Develop community-based
events and activities that
encourage learning.

• Acknowledge those
businesses that contribute
to the base of human capital
through the knowledge and
innovation they bring to the
community.

• Support community
leaders who understand the
importance of human capital
and its effect on the standard
of living of residents of the
community.

• Support the creation of a
four-year college institution.
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In 1998 and 2001, close to 50% of those students pursuing an A.A. degree area had
chosen what is generically referred to as knowledge-intensive areas of study2.  These
areas include mass communications, science/math/pre-engineering, business
administration, accounting, education, engineering science, environmental studies,
public relations, communication, and graphic design.

In 2001, in the Associate in Science degree area, students tended to be clustered around
nursing, hospitality, criminal justice, and information technology.  In 2001, for example,
238 or 25% of all A.S. degree seekers were in information technology.  This represents
nearly a threefold increase over 1998 enrollments in this area.

In any given year there are upwards of 3,000 degree-seeking students.  In addition,
there are roughly 2,000 non-matriculated students.  Only a small percentage graduate
with an A.A. degree, A.S. degree or certificate in any given year.  In the fall of 2001,
for example, there were 3,063 degree seeking students enrolled in the college.  In the
spring of 2001, 11% of them (333) received either an A.A. degree (125), an A.S.
degree (164) or a certificate (44).  This reflects the nature of the community college
mission, which is designed to offer a flexible academic menu to a socioeconomically
diverse regional audience with different educational needs.  Many students at the college
are older and already employed and therefore interested only in the occasional course
to boost their skills.  Some are pursuing formal degrees but can only attend the college
on a part-time basis due to their daytime work.  Others are enrolled full-time.

When the spring 2001 graduates were queried a year later to determine their career
status, it was discovered that 82% of the 125 graduates who received an A. A. degree
were enrolled in a four-year institution of higher learning.  Of these, 103 students, or
nearly 50%, had matriculated into the University of Massachusetts system and 15.5%
(16) had enrolled at Bridgewater State College.

Educational Attainment:  U.S. Census 2000
The general perception is that Barnstable County has a relatively high degree of
educational attainment.  An examination of U. S. Census figures by age, however,
belies this point.  Barnstable County ranked 12th out of the 14 counties in Massachusetts
for 18- to 24-year-olds enrolled in college or graduate school.  Barnstable County
ranked 10th out of 14 for 25- to 34-year-olds with a bachelor’s degree or higher.  The
county ranks far behind Massachusetts as whole on both of these measures.

An examination of those residents 25 years and older, however, shows that Barnstable
County has the highest percentage population with a high school diploma or more,
and that it ranks fifth for residents 25 years and older having a bachelor’s degree or
higher.  One can conclude that the overall population of Barnstable County is indeed
highly educated but that the younger generation of working adults lacks educational
achievement.  An explanation for the discrepancy may lie with the statistical effect of
educated retirees.

�  Decision-makers
• Remain informed about

human-capital issues in
your community and their
effect on the composition
of businesses, wages, and
overall self-sufficiency of
local residents.

• Support educational
initiatives.

• Encourage the hiring of
people who are likely to
introduce new ideas and
innovation into the
workplace.

• Nurture the acquisition of
new skills and new ideas.

• Consult expert opinion and
take advantage of up-to-date
research and information
when formulating policies
and decisions.

• Support the creation of a
four-year college institution.



Sustainability Indicators Report   •   www.sustaincapecod.org 75

Thriving, Diverse and Sustainable Economy15 Education

�  Economic
A quality education at both the K-12 and college levels is required for the development
of a sustainable economy  A healthy educational system is necessary for cultivating a
skilled workforce, fostering innovation, encouraging entrepreneurs, developing career
paths, stimulating intellectual inquiry and research, and providing the foundation for
the growth of livable-wage jobs.  Education is particularly important in an economy
which has historically been constrained by low-wage jobs, for education is essential
to developing higher-wage jobs.  It is a primary catalyst for personal ambition and
achievement.  Innovation and sustainable business development strategies and practices
rely on education.  In short, education is the basic ingredient for a strong, sustainable
economy.

�  Social
An educated citizenry is better able to care for the panorama of social needs that affect
a community.  Educated citizens are more apt to adopt a self-critical stance, identify
problems, and develop solutions.  Educated workers encourage the creation of livable-
wage jobs that offer good benefits like medical and dental coverage and retirement
savings plans, thus reducing the community’s need to provide social subsidies.  They
are also more likely to start their own businesses and create livable-wage jobs.  A
spirit of teamwork and sharing of ideas and resources is more likely to pervade an
educated community, leading to greater community collaboration.  An educated
community is also more likely to take advantage of good ideas that come from outside
the community and to have an appreciation for how activities and events in the outside
world can affect the health and behavior of the community.

�  Environmental
Education helps people to understand the delicate balance between economic activity
and the quality of the environment.  Education imparts knowledge about both the
natural resource value and economic value of the environment.  It provides the skills
and knowledge necessary—both at the policy level and in terms of prevention and
remediation—to deal with environmental issues in an intelligent manner.  An educated
community is also more likely to attract technically trained entrepreneurs who will
develop environmentally friendly businesses and develop specialized products and
services that address particular environmental issues.

What Connections Does this Indicator Have?

What is now proved was
once imagined.

—William Blake

In every deliberation, we
must consider the impact
of our decision on the
next seven generations.

—Great Law of the
Hau de no sau nee (Iroquois Nation)
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�  Cape Cod Facts and Trends at a Glance
Sources Used:

U.S. Census 1990 and 2000.
Cape Cod Commission GIS data.
Many of the sources listed below.

�  Safe and Nurturing Social Environment
Sources Used:

U.S. Census 2000.
Office of the Massachusetts Secretary of State.

Sources Used and Endnotes:
1 The Human Condition - 2001 transportation study:

www.bchumanservices.net/thc2001/thc2001transreport.html.
2 Barnstable County Department of Human Services, “The Human

Condition, 2001", June 28, 2002.
“Health Insurance Status of Massachusetts Residents, Third edition”.

Produced by the Massachusetts Division of Health Care Finance
and Policy, January 2003.

Data from the Generic Pharmaceutical Association cited to IMS Health.
IMS Health is a leading research and consultative agency for the
pharmaceutical and health care industries.

Massachusetts Division of Health Care Finance and Policy, 2001 Employer
Health Insurance Survey.

Barnstable County Department of Human Services, “The 1998 Community
Health Needs Assessment Project”.

Sources Used:
“Health Risks and Preventive Behavior”, Report with Results from the

Behavioral Risk Factor Surveillance System (1994-1999), released
March 2001.

2000-2001 data from Behavioral Risk Factor Surveillance System results.
Special thanks to the Bureau of Health Statistics, Research, and Evaluation
of the Massachusetts Department of Public Health for sharing these data.

Mass Dept. of Public Health, MassCHIP 2002.

Sources Used and Endnotes:
Barnstable County Department of Human Services, “The Human

Condition, 2001".
Barnstable County Index of Social Health: Years 1989-1999.
Massachusetts Department of Education.
1 http://www.bchumanservices.net/thc2001/thc2001resreports.html.
2 The Human Condition-2001-2005.

Website http://bchumanservices.net/new_site/Wn/thc_cover.asp.

Sources and Endnotes

Voting and Civic Participation
(compiled by Charlotte Stiefel)

1

2
Population Access to

Health Care
(compiled by Steve Brown)

3
Health Risks and

Preventive Behavior
(compiled by William Breisky)

4
Youth Wellness

(compiled by Steve Brown)
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3 Barnstable County Community Health Outcomes, 1989-2000.
http://www.bchumanservices.net/thc2001/thc2001resreports.html.

4 Appendix 4 of Volume 1 of the IRORF Barnstable County Human
Condition 2001.
http://www.bchumanservices.net/thc2001/thc2001resreports.html.

�  Healthy Natural Environment
Sources Used:

Department of Environmental Protection pumping data.
Department of Environmental Protection well monitoring data.

Sources Used and Endnotes:
1 Federal Register, Vol. 64, No. 149, August 4, 1999, Rules and Regulations,

pgs. 42547 to 42549.
2 “Estimated Public Health Impacts of Criteria Pollutant Air Emissions from

the Salem Harbor and Brayton Point Power Plants,” Harvard School of
Public Heath, Levy and Spengler, May 2000, p. 4.

3 Commonwealth of Massachusetts, 2000 Air Quality Report, DEP Air
Assessment Branch, p. 17.

4 Federal Register, Ibid., p. 42535.
5 Commonwealth of Massachusetts, 2000 Air Quality Report, DEP Air

Assessment Branch, p. 36.
6 “What You Need to Know About Ozone and Your Health,”

EPA-452/K-99-001, July, 1999, p. 7.
7 Commonwealth of Massachusetts, 2000 Air Quality Report, DEP Air

Assessment Branch, p. 35.
8 Commonwealth of Massachusetts, 2000 Air Quality Report, DEP Air

Assessment Branch, p. 34.
9 “Estimated Public Health Impacts of Criteria Pollutant Air Emissions from

the Salem Harbor and Brayton Point Power Plants,” Harvard School of
Public Heath, Levy and Spengler, May, 2000.

10 Massachusetts DEP web site: www.state.ma.us/dep/bwp/ozone. Note, data
for 2002 had to be converted from concentrations in parts per billion
(ppb) to AQI values according to EPA formulas. See EPA-45/R-99-010,
“Guideline for Reporting of Daily Air Quality - Air Quality Index (AQI).”

11 “Study: Airborne chemicals hurt Upper Cape,” The Upper Cape Codder,
November 28, 2002. Study funded by the Massachusetts Department
of Public Health, Report titled: “Development of a Dispersion Modeling
Capability for Sea Breeze Circulations and Other Air Flow Patterns Over
Southeastern Massachusetts,” 308 pages.

12 “Emission Control Plan Transmittal No. W025308,” Mirant Canal Station,
December, 2001, p. 2-2.

13 Data from Massachusetts DEP web site: www.state.ma.us/dep/bwp/ozone.
14 The linear regression trendline shown is a least squares fit to the data

represented by the equation:  Exceedance Days = 0.65(number of
years) + 15.75.

15 Massachusetts Department of Environmental Protection, Emission
Regulations, 310 CMR 7.29,  April, 2001.

16 Massachusetts Regulation  225 CMR 14.00, the RPS, took effect
April 26, 2002.

Sources and Endnotes

5
Drinking Water Quality

and Quantity
(facilitated by John Lipman)

6
Air Quality

(compiled by Charles Kleekamp)
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Sources and Endnotes

17 “Hubbert’s Peak,” Kenneth S. Deffeyes, Princeton University Press, 2001,
p.4. The peak production rate for 1970 in the U.S. was about 3 billion
barrels per year. By 2000 the rate was about 2 billion barrels per year.

18 For example, health insurance from Tufts Secure Horizons plan for seniors
has recently been dropped for several communities on the Cape due to
higher costs.

19 “National Seashore Choked by Midwest Smog,” Cape Cod Times, October
10, 2002. p. B1.

20 Commonwealth of Massachusetts, 2000 Air Quality Report, DEP Air
Assessment Branch, p. 67.

Sources Used:
Cape Assessors’ data, sorted by Dept. of Revenue state land use codes.
2000 MacConnell Land Use data.
Cape Cod Commission GIS department analysis of 1990 MacConnell Land

Use data and USGS quadrangles.
Cape Cod Commission Land Bank data.
Report on the Real Property Owned and Leased by the Commonwealth

of Massachusetts.
Certified or Draft Local Comprehensive Plans for Cape towns.
Open Space and Recreation Plans for Cape towns.

Sources Used:
“Solid Waste and Recycling Report 2001”, Cape Cod Commission.
“Solid Waste Statistics by Town 2000”, Cape Cod Commission.
DEP Municipal Recycling Data Sheet, Town Responses Provided by

the Department of Environmental Protection.

Sources Used and Endnotes:
1 Cape Cod Commission, 2002. Cape Cod Regional Policy Plan.

Barnstable, MA.
2 U.S. Environmental Protection Agency, 1999. “Smog-Who Does It Hurt: What

You Need to Know About Ozone and Your Health.” EPA-452/K-99-001,
Office of Air and Radiation, Washington DC.

3 Boesch, D.F., et al. (Eds.), 2000. The Potential Consequences of Climate
Variability and Change on Coastal Areas and Marine Resources: Report
of the Coastal Areas and Marine Resources Sector Team, U.S. Global
Change Research Program. Decision Analysis Series No. 21, NOAA
Coastal Ocean Program, Silver Spring, MD.

4 National Assessment Synthesis Team, 2000. Climate Change Impacts on
the United States: The Potential Consequences of Climate Variability
and Change. U.S. Global Change Research Program, Washington, DC.

5 Conservation Law Foundation, 2003.  Heritage in Peril: New England and
Global Warming.  See www.clf.org/pubs/climate.

6 National Renewable Energy Laboratory, 2000. “U.S. Wind Energy Resource
Map.” See http://www.eere.energy.gov/windpoweringamerica/
wind_resources.html.

7 Massachusetts Technology Collaborative, 2002. “Wind Energy Resource Map
of Southern New England.” See http://www.mtpc.org/RenewableEnergy/
green_power/outreach/wind_resource_mapping.htm.

8 Mirant Canal, L.L.C., 2002.  “Canal Station: Emission Control Plan
Transmittal No. W025308, Revision No. 2—December, 2002.”  Prepared

9
Energy Supply and Use

(compiled by Chris Powicki
and Megan Amsler)

8
Waste Management

(facilitated by John Lipman)

7
Land Use and Open Space

(facilitated by John Lipman)
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by Earth Tech, Inc., for submission to Massachusetts Department of
Environmental Protection.

9 Data provided by Charles P. Salamone, Director of System Planning,
NSTAR Electric & Gas Corp., in remarks at Massachusetts Technology
Collaborative Offshore Wind Outreach Meeting No. 2, October 31, 2002;
see http://wind.raabassociates.org/Articles/MS%2010-31-02%20final.doc.

10 Data provided by Charles P. Salamone in remarks at Massachusetts
Technology Collaborative Offshore Wind Outreach Meeting No. 2,
October 31, 2002; see http://wind.raabassociates.org/Articles/MS%2010-
31-02%20final.doc.

11 Calculations based on data in Cape Light Compact Resource Assessment:
Strategic Options in Electric Supply and Demand for Cape Cod and
Martha’s Vineyard—2005-2015; to be available from http://
www.capelightcompact.org.

12 Cape Light Compact, in press. Cape Light Compact Resource Assessment:
Strategic Options in Electric Supply and Demand for Cape Cod and
Martha’s Vineyard-2005-2015; see http://www.capelightcompact.org.

13 Information provided by Charles P. Salamone in remarks at Massachusetts
Technology Collaborative Offshore Wind Outreach Meeting No. 2,
October 31, 2002.

14 Mirant Canal, L.L.C., 2002. “Canal Station: Emission Control Plan
Transmittal No. W025308, Revision No. 2—December, 2002.” Prepared
by Earth Tech, Inc., for submission to Massachusetts Department of
Environment Protection, p. 2-2.

15 Cape Light Compact, 2003.  Cape Light Compact Regional Options Study—
Review Copy; see http://www.capelightcompact.org/reviewcopyros.pdf.

16 Information provided by Cape & Islands Self-Reliance Corp.; see http://
www.reliance.org/Photovoltaic%20page.htm

17 Information provided by David O’Connor, Commissioner, Massachusetts
Department of Energy Resources, in remarks at Massachusetts Technology
Collaborative Offshore Wind Outreach Meeting No. 2, October 31, 2002;
see http://wind.raabassociates.org/Articles/MS%2010-31-02%20final.doc.

18 Howe, Peter J., 2003.  “Major electric utilities seek rate hikes,” Boston Globe,
Friday, April 4, p. D-3.

19 Data provided by Cape Light Compact, excerpted from a document prepared
by Barnstable County summarizing the benefits of its aggregation and
efficiency programs for Cape Cod towns.

20 Melo, Frederick, 2003.  “Permit sought to buy energy,” Cape Cod Times,
Friday, April 9.

21 EPRI, 2002. Comparing the Benefits and Impacts of Hybrid Electric Vehicle
Options. Palo Alto, CA. 1000349.

22 Data provided by local Honda and Toyota dealers.
23 Data provided by Cape Light Compact in “Table: Customers & Use Year

Ended December 2000, Cape Light Compact Towns.”
24 Cape Light Compact, 2003.  Cape Light Compact Regional Options Study—

Review Copy; see http://www.capelightcompact.org/reviewcopyros.pdf.
25 Information provided by Woods Hole Research Center; see http://whrc.org/

education/ordway/ordway.htm.
26 Information provided by Cape Light Compact; see http://

www.capelightcompactenergysave.com/.

Sources and Endnotes
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Sources and Endnotes

27 Data provided by Cape Light Compact, excerpted from a document prepared
by Barnstable County summarizing the benefits of its aggregation and
efficiency programs for Cape Cod towns.

28 Calculations based on estimates of annual energy savings presented in The
Cape Light Compact Energy Efficiency Plan Phase II: 2003-2007,
available from http://www.capelightcompact.org/
compact_eep_03_28_03.pdf.

29 Data provided by Keyspan Energy Services.
30 Powicki, Christopher R., and Coleman, William, in press.  Eco-Asset

Management—Banking on Nature’s Fortune:  Electricity Technology
Roadmap Limiting Challenge Report #14.  EPRI, Palo Alto, CA.

31 Cape Light Compact, 2003.  The Cape Light Compact Energy Efficiency Plan
Phase II: 2003-2007; see http://www.capelightcompact.org/
compact_eep_03_28_03.pdf.

32 The Committee on the Environment and the Northeast International
Committee on Energy, 2001.  Climate Change Action Plan 2001.
Conference of New England Governors and Eastern Canadian Premiers.

Sources Used:
Massachusetts Highway Department permanent traffic count stations data.
Cape Cod Regional Transit Authority transit ridership data.

�  Thriving, Diverse and Sustainable Economy

Sources Used:
U. S. Census - 2000
The Barnstable County Registry of Deeds - Housing prices
U. S. Department of Housing and Urban Development - Median Income

Sources Used:
Massachusetts Division of Employment and Training,

(Economic Analysis Department) Employment and Wages Summary
 (ES - 2002).

Sources Used:
Data from the Massachusetts Division of Employment and Training.

Sources Used:
Barnstable County Department of Human Services, “The Human

Condition, 2001".
U.S. Census 1990.
U.S. Census 2000.
Massachusetts Institute for Social and Economic Research (MISER).
U.S. Department of Commerce, Bureau of Economic Analysis.

11
Workforce Housing

(facilitated by Arthur Kimber)

12
Employment and Workforce Wages

(compiled by Spyro Mitrokostas)

13
Tourism and Hospitality

(compiled by Wendy Northcross)

14
Retirement Economy

(compiled by Gay Wells, AICP)

10
Traffic Congestion

and Transit Use
(facilitated by John Lipman)
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Sources and Endnotes

Sources Used and Endnotes:
Expenditure per pupil 1997 and 2001: Massachusetts Department of

Education, Five Year Trends By District, http//finance1.doe.mass.edu/
statistics/pp01.html.

2001 Plans of High School Graduates: Massachusetts Department of
Education, Other Data, http//profiles.doe.mass.edu.

Educational Attainment: US Census: Census 2000 Gateway (http//
factfinder.census.gov), American FactFinder — Language, School
Enrollment, and Educational Attainment 2000, Massachusetts counties.

1 All regular day students enrolled in local public high schools.  Does not include
SPED students or those being educated outside district.  Thus, payments
for SPED or out of district students are not factored in. Includes payments
related to instruction and operating expenses only.

2 Knowledge-intensive is a term used by economic and labor analysts to describe
those industries where knowledge is the primary input and output.  The
Cape and Islands Workforce Investment Board posits that the knowledge-
intensive cluster consists of three sub-clusters: educational services, high
technology and professional services.  The term is used somewhat loosely
here to describe Community College program areas that can be reasonably
assumed to fall within the knowledge-intensive arena.

15
Building Human Capital

(compiled by Dan Dray)
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Questionnaire

We would appreciate hearing from you.  Please take a moment to fill out this questionnaire and send it back to the Cape Cod Center for
Sustainability.

We have included 15 indicators in this report, and in future years we may add additional indicators to the list we are tracking.  Please tell us
which indicators would be most useful to you by ranking your top five indicators in each category (social, environmental and economic), with
“1” being the most important.

�  Safe Nuturing Social Environment:
Education and Training
        Awards, achievement and partnerships for Cape school systems
        Annual % of high school grads going on to higher education
        Dollars spent per student and amount of State aid to Cape schools
        Functional literacy/illiteracy rates
____Number of English-as-a-Second-Language classes

Safety, Health Care and Human Services
        Percent of expectant mothers receiving adequate prenatal care
        Cancer rates per 100,000 Cape residents
        HIV/AIDs cases reported per 100,000 Cape residents
        Number of day care slots and number of affordable or subsidized

day care slots and where slots are located
        Number of tolerance programs offered in the community
        Rate of violent crime

Civic Vitality
        Rate of volunteer involvement
        Attendance at Cape Cod arts events and/or participation in

recreational activities
        Public library use
        Historic and cultural preservation
        Philanthropy

�  Thriving, Diverse and Sustainable Economy
Housing
        Availability of seasonal vs. year-round housing
        Affordable housing inventory
        Mortgage foreclosures
        Rate of homelessness

Income
        Sources of income of those who work here, those who

commute to off-Cape jobs, and retirees
        Family or household income levels

Employment
        Unemployment by month
        Comparisons of employment with labor force growth, by month
        Workforce training and development

Business
        Number of on-Cape vs. off-Cape owned business
        Count of vacant nonresidential properties (and/or building

permit applications)
        Bank information (commercial loans, venture capital,

bankruptcies)
        Technology adaptation ratio

�  Healthy Natural Environment
Resource Use
        Acres of open, productive shellfish beds (seasonally)
        Cultural and pond water quality for aquatic habitat, fishing,

swimming, boating
        Sulfur dioxide levels
        Illness rate (such as asthma) due to poor air quality
        Change in coastline development
        Acres of habitat/biodiversity “hotspots”
        Consumption of gasoline
        Land consumed per-capita (density)

Transportation and Mobility
        Traffic volume and resulting services (scale of A to F)
        Availability of, and access to, public transportation
        Alternate modes of transportation (bicycle, mass transit)
        Travel time from point A to point B
        Length of bridge backup

Do you have suggestions for indicators that are not on this list or
comments about the 2003 Report?  (Please feel free to use the other
side or add another piece of paper for additional comments.)
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Include additional comments here:

Sustainability Indicators Project Coordinator
Cape Cod Center for Sustainability
259 Willow Street
Yarmouthport, MA  02675

Please
place stamp

here
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For more information, please contact

Tana Watt, Project Coordinator
Cape Cod Commission

PO Box 226, 3225 Main Street

Barnstable, MA 02630

Phone: (508)362-3828  •  Fax: (508)362-3136

Email: tswatt@capecodcommission.org

www.sustaincapecod.org


