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Preface

T his comprehensive analysis, America’s North Coast: A Benefit-Cost Analysis of
a Program to Protect and Restore the Great Lakes, by John C. Austin, Soren
Anderson, Paul N. Courant, and Robert E. Litan, was undertaken with significant
foundation support with the purpose of better understanding the economic impact of
investment in ecosystem restoration. This report must be viewed as a macro economic
study of the Great Lakes region and the relationship between environmental quality
improvements and economic benefit. Claims regarding the benefits of enhanced
environmental quality are made from an overall basin or regional perspective and may or
may not apply to any particular locale or result from any particular environmental
enhancement. Specific benefits that may or may not occur as a result of specific actions
at specific locations must be determined through other, more targeted examinations. This
study was based on methods of environmental restoration suggested by the Great Lakes
Regional Collaboration in their report, 7he Great Lakes Regional Collaboration Strategy.

Nevertheless, the broad conclusions drawn from this report are impressive. Significant
investment in the region’s environmental infrastructure could have very significant direct
and indirect economic benefits to the Great Lakes Basin and the nation.

This is the product of thorough, independent work on the part of the authors and
independent contractors. We are grateful for all the time and effort they have invested in
this comprehensive work. We are pleased to present a study that can demonstrate the
economic benefits of improvements to the Great Lakes environment.

Andy Buchsbaum

Co-Chair, Healing Out Waterse - Great Lakes Coalition
and Regional Fxecutive Director, Great Lakes National
Resource Center, National Wildlife Federation

George H. Kuper
President and CFO, Council of Great Lakes Industries

David Ullrich
Director, Great Lakes - St Lawrence Cities Initiative
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Executive Summary

I ) rotection and restoration of the vast but
fragile Great lakes ecosystem has been the
focus of growing regional and national attention

over the past two years. Efforts include:
e a Presidential Executive Order,

e an EPA-led task force establishing a
Great Lakes Regional Collaboration,

e amassive Great Lakes restoration

planning process,

e asobering scientific report on the

vulnerability of the Great Lakes,

e the publication of a comprehensive
Great Lakes protection and restoration

strategy, and

e legislation introduced in Congress to

implement and fund that strategy.

These efforts have been focused on the

environment — the Great Lakes ecosystem.

But the Great Lakes are much more than places
to enjoy sunsets, to swim and to fish. They are

the backbone of the economy of the region.

"America's North Coast: A Benefit-Cost
Analysis of A Program to Protect and Restore
the Great Lakes"

This study answers the question that the EPA
task force never asked: what are healthy Great
Lakes worth to the regional and national

economies? To put a finer point on it: if the

nation and region invest in Great Lakes
ecosystem restoration as the EPA-led task force
recommends, what will be the economic return

on that investment?

This study is authored by Robert E. Litan, Senior
Fellow in the Economics Studies and Global
Studies programs at the Brookings Institution
and Vice President for Research and Policy at the
Kauffman Foundation; Paul N. Courant, Harold
T. Shapiro Collegiate Professor of Public Policy,
Professor of Economics and Director of the
Center for State, Local and Urban Policy at the
University of Michigan; John C. Austin, a non-
resident Senior Fellow, Metropolitan Policy
Program, The Brookings Institutions and Vice
president of the Michigan State board of
Education; and Soren Anderson, a doctoral
candidate in economics at the University of

Michigan.

The study begins with the baseline ecological
conditions of the Great Lakes and the physical
changes that would occur if the
recommendations for Great Lakes protection and
restoration are followed. Teams of economists
and Great Lakes scientists worked to determine
the costs and likely ecological impacts of
restoring the Great Lakes. The study then
estimates the purely economic benefits of those
ecological impacts. The findings conclude that
restoration will provide economic benefits to both
the region and the nation that substantially

exceed the costs.
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The baseline conditions are taken from the
assessment published in a December, 2005 report,
Great Lakes Regional Collaboration Strategy To
Restore and Protect the Great Lakes (“Great Lakes
Restoration Strategy”). The Great Lakes
Restoration Strategy was the product of a U.S.
EPA-led research project that brought together
state, local, tribal, federal, business, conservation,
scientific, and policy interests to produce a
comprehensive plan to restore the Great Lakes.
The Strategy documented that the Great Lakes
are one of America’s most important natural
resources. They account for 95 percent of the
available surface fresh water reserves in the
United States and 20 percent of reserves in the
world. Yet the Great Lakes are increasingly
vulnerable to threats like invasive species, sewage
overflows, habitat destruction, and contaminated
sediments. To address those threats, the Strategy
identified the existing and potential future
damage to the Great Lakes and the methods of
stopping and reversing the damage. The leading
problems addressed in the EPA report were
contaminated sediments, sewage spills, invasive
species, pollution runoff, and habitat
destruction, particularly wetlands.

The solutions proposed were

estimated to cost $20 billion, to be 50
allocated among federal, state, and 45
municipal contributors over a a0
number of years. In addition, %1
operating costs would accrue over § 01
time. The present value estimate of é 1
all the costs of those g 7
recommendations is $26 billion. &

0]
The economic benefits of the $26 o

billion investment depend on the

biological and physical impacts the investments
have on the Great Lakes themselves. To
determine those impacts, the study convened a
panel of credentialed Great Lakes scientists led
by Dr. Donald Scavia, Michigan Sea Grant
Director and professor of Natural Resources at
the University of Michigan, and Dr. Jennifer
Read, Assistant Director of Michigan Sea Grant.
As that panel determined ecological effects, they
were joined by environmental economists to
examine the potential impact of those effects on

economic values and services.

The Results

Based on a present-value total investment of $26
billion in ecological restoration, the study
calculates the following present-value economic

benefits:

e  Over $50 billion in long-term benefits to the
national economy; and
e Between $30 and $50 billion in short term

benefits to the regional economy.

GLRC Return On Investment

50billion S0billion

30hillion

GLRC costs

26billion

Long-term economic gains  Short-term economic gains




In addition, the study suggests that further

investment in Great Lakes restoration would

lead to the development of new technologies and

industries that are not captured by the economic

benefits calculated above.

The economists took two approaches to

calculating the long-term expected national

economic benefits of the ecological

America’s North Coast

1. Specific improvements: The study identified
the specific improvements in the
environment that were expected from
restoration, valued them, and then added up
the individual estimates to arrive at a total.

These are summarized in the table below.

improvements.
Summary of the Economic Benefits of Great Lakes Restoration
GLRC effect Present value
Improvement (relative to Affected value benefit (relative to
baseline) baseline)
- 30-75 percent Improved catch rates for | $1.1-55.8 billion or
Increased fish abundance increase? anglers higher
. . . . 20 percent . -
Avoided dislocation of sport-fishery : Maintenance of sport- $100-$200 million
workers and assets L?g#gﬁlon or fishery wages and profits | or higher
. - 10-25 percent Lower water treatment _ -~
Reduced sedimentation reduction costs for municipalities $50-$125 million
Reduced bacterial and other
contamination leading to fewer ?gdﬂe&icgr?t More swimming activity | $2-$3 billion
beach closings and advisories
) 5 percent More swimming and $2.5 billion or
Improved water clarity at beaches improvement or improved enjoyment of higher

higher

swimming activity

Improved wildlife habitat leading to

10-20 percent

Improved opportunities

$100-$200 million

unquantified resources

more birds improvement? for birding® or higher
Improved wildlife habitat leading to 10-20 percent Improved opportunities $7-$100 million
more waterfowl improvement? for waterfowl hunting®

All toxic . . .
Removed contaminated sedimentin | sediment g?rselgtlrfglrdienndtisrgcetrl]\?m §12-19 billion
Areas of Concern (AQC) ?g%tgdr?é;?:(tjmn from AOC restoration
Total quantified specific benefits $18-$31 billion or

higher

Use values (e.g., health-related and Potentially sinal
recreational) and non-use values I . otentially single
(6. "existence” and “bequest”) for Unquantified Multiple ﬂ;g;qt;ﬂhons or

Aggregate Long-Run Benefit Estimate

$29-41 billion or
higher

Short Term Multiplier Effects

$30-50 billion

* Equals the sum of eventual avoided percent decreases and eventual percent increases in population
levgls, where percent changes are relative to current levels. We assume that avoided decreases and
otential increases would occur gradually over 20 years and 10 years, respectively.
> Based on the estimate of one birding trip to the Great Lakes per year per birder.
© Based on the estimate that 5 percent of waterfowl hunting trips in Great Lakes states depend on the
Great Lakes either directly or indirectly.
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As the table indicates, the economic
benefits that currently can be
quantified are in the $18-$31 billion
range or higher. Additional benefits
that cannot currently be quantified
are likely to add at least several
billion dollars. And finally, new
technology development and growth
of local economies would add
additional billions. The grand total
of economic benefits using his

approach is $50 billion or higher.

2. Aggregated benefits: The second
approach estimates the increase in
property values in all the areas likely
to be affected by the restoration
initiative and then sums them to
arrive at a total. These are
summarized in the table on p. 5.
This approach is aggregated because
the property value increase reflects
how individuals value all of the
various disaggregated benefits
associated with restoration of any
given area. The 2000 census data
provide a conservative estimate of
the property values for the region, in
that those data do not take into
account new building and
appreciation over the past seven
years. A number of studies provide
estimates for increases in property
values following cleanup activities in
Great Lakes cities. To be
conservative, the study uses the
lower bounds of those estimates for

Great Lakes restoration: a 10 percent

increase in property values for those
living in census tracks adjacent to
the Great Lakes, and an average 1-2
percent increase for properties
within major metropolitan areas that
abut the Great Lakes. Applying
these data together, the study
estimates a conservative present
value increase in property values —
the aggregate economic benefits of
Great Lakes restoration — to be
between $29 and $41 billion. The
study’s authors conclude that the
actual value of Great Lakes
restoration when more realistic
assumptions are applied would be in
excess of $50 billion.

These two approaches estimate roughly the same
economic benefit: for a present value investment
of $26 billion in Great Lakes restoration, a long-
term economic benefit of at least $50 billion will
result. The fact that the two approaches have
roughly the same result enhances the reliability of

the estimate.

Aside from these long-term economic benefits,
the study estimates additional short-term benefits
of between $30 billion and $50 billion, primarily
for the Great Lakes region. These so-called
“multiplier effects” are well-documented: the
spending of $1 by a fiscal authority results in
additional spending in the region of between 1.5
and 2.5 times the original spending. Applied to
the one-time investment in the Great Lakes of
$20 billion, the multiplier would lead to the
estimated regional benefits of $30 billion to $50
billion.
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The study notes that these short-term multiplier
effects do not themselves justify spending on
Great Lakes restoration. Spending $20 billion of
public funds on other types of initiatives would
lead to similar benefits, thereby justifying any
expenditure in the region. However, because the
$26 billion in spending is justified for other
reasons — the $50 billion in long-term economic
benefits estimated for both the region and the
nation — the multiplier effect is real and must be
taken into account as one of the significant

economic impacts of Great Lakes restoration.

Investing in Great Lakes restoration is
economically justified — indeed, preferred —
based solely on the quantifiable rate of return on
the investment. But according to the study, this
investment is more than justifiable; it is essential
for the economic health of the region and the

nation.

A 2006 economic analysis by Metropolitan Policy
Program at the Brookings Institution, The Vital
Center, also centered on the Great Lakes and
determined that the Great Lakes Region faces an
uncertain future. The region is losing population
and lags other regions in educational attainment
of individuals, entrepreneurial activity and
venture capital and is overly reliant on low-
skilled manufacturing jobs. This study is the first
of several close examinations of a single aspect of
The Vital Center.

The Vital Center study documents the importance
of the Great Lakes region to the nation’s
economy, the challenges facing the region, and
the policy measures and outcomes needed to meet

those challenges:

® Great Lakes firms and individuals account
for almost one-third of the U.S. Gross
Domestic Product, the headquarters of 300 of
the Fortune 1000 companies in the U.S., and
a concentration of the world’s leading

research universities.

® Yet the region lags behind the rest of the
nation in venture capital investments,
entrepreneurial activity, and educational
attainment, resulting in an exodus of people

and talent.

The region needs focused and aggressive
measures to revitalize the health of its world-class
natural assets: restore the Great Lakes, improve

K-12 education and revitalize cities.

The key to recovery for the Great Lakes region is
to attract and retain the skilled workers and

sustainable industries it needs to thrive in the 21
century. Restoring the Great Lakes is an essential

step toward that recovery.

Finally, the study analyzes the relative
contribution that various government sectors —
federal, state, and local — should play in paying
for this essential component of the economic
recovery of the Great Lakes region. Of course,
cities, states and the region will see direct benefits
from such a recovery. But a healthy Great Lakes
economy benefits the national economy, grows
the national tax base, and provides other benefits,
such as easing congestion and slowing population
growth in coastal areas that already are
overtaxed. The study concludes that all three
government sectors should make substantial

investments in Great Lakes restoration.
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1. Introduction

W e are several years into the 21* century
and the race is already on—within the
United States and around the world—to attract
“talent,” or highly trained individuals capable of
working in fluid work environments. Economists
have only recently begun to document what
employers of all sizes have been struggling with
for some time: the importance of attracting and
retaining highly trained individuals who can
cope with the growing challenges of competing
in an increasingly sophisticated, interconnected

and “always on” global economy.?

What is true for employers is also the case for
cities, counties, states, regions and countries. One
key to vitality and growth is the ability to attract
and retain younger college educated individuals.
These are the people who give a community its
vitality, through the families they raise, the
energy they provide in the workplace, the
companies they start, and the products and

services they purchase.

The Internet has not made location irrelevant, as
some may believe. Clusters of firms in the same
or similar industries, together with the people
who work for and with them, seem to be more
important than ever. Young, educated people are
attracted to places where others like them live
and work. This has led to a growing
concentration of talent in both urban and
suburban areas, “creating a powerful
gravitational pull for other young people and
forming a positive feedback loop.” America’s

cities, towns, counties and states thus find

themselves in a fierce competitive battle with
each other and with private sector employers to
attract and retain the best educated and most

highly motivated young people.

The modern race for talent differs from the
smokestack chasing of the 20" century.
Previously, localities, states, and governments
competed with one another to attract major
employers to their jurisdictions—both to provide
stable sources of employment for existing
populations, and to attract new residents. People,
however, are a lot more mobile than firms, so it is

a continuing challenge to draw and retain them.

Further, it can be much more difficult to attract
people than firms. Governments can often readily
induce firms to locate their buildings and
manufacturing plants in given locations through
tax breaks, zoning rules, and other relatively
“quick fixes.” These policy tools won’t help,
however, when the objective is to change an
individual’s perceptions about a given geographic
location. The quick fix is also difficult, if not
impossible, to implement because the winners in
the race to draw talent are those places that can
offer the most attractive infrastructure—physical,
cyber, educational, recreational, and cultural.
Regions must grow and cultivate these assets in
order to retain, let alone attract, talent,
entrepreneurs, and companies. All of this takes
time and money. Conversely, those areas that fail
to invest in infrastructure risk economic decline,

losing people and vitality.
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This report focuses on one area of the United
States—the counties bordering on America’s five
Great Lakes—that is all too easily overlooked
during an era when most population growth in
the country is centered on either of its coasts.
Specifically, it focuses on the costs and benefits of
enacting a major multi-state, multi-year strategy
to preserve and further improve the quality of the
Great Lakes themselves as part of a larger
strategy to attract and retain highly skilled
individuals and related economic activity in and

to the region.*

The Great Lakes are truly one of America’s most
important natural resources, yet they are often
overlooked. Together, they account for 90
percent of the United States’ and 20 percent of
the world’s surface fresh water. Both are
astounding figures, especially given the pressing
demands on fresh water from growing

populations everywhere.

This report follows an earlier report also
published by the Metropolitan Policy Program at
the Brookings Institution, The Vital Center,
which described the history and importance of
the Great Lakes region to American society and
to the U.S. economy.’ There were about 84
million people living in the Great Lakes states in
2000, based on data from the U.S. Census. About
24 million, or 28 percent, of these live in the
Great Lakes basin.

Among other things, The Vital Center
highlighted some key facts about the Great Lakes
states, of which the basin is an integral part,

including:’

® The Great Lakes region has been the home
of some of America’s most famous
entrepreneurs—Henry Ford, John D.
Rockefeller, Andrew Carnegie, Henry John
Heinz, Richard Sears, and Alfred Sloan,
among many others—and the companies
they founded, which continue to be major

employers in the region.

® Firms and individuals located in the Great

Lakes region account for almost one-third of

the U.S. Gross Domestic Product.

®  Opver 300 of the Fortune 1000 companies in
the United States are headquartered in the

region.

® The region has a concentration of many of
the world’s leading research universities,
accounting for roughly 40 percent of all
undergraduate degrees awarded by U.S.

universities.

Yet with all of these assets, the Great Lakes
region faces an uncertain future. As the earlier
Brookings report documented, the region has
several challenges yet to overcome. These are
discussed in greater detail in the next chapter of

this report but include:

e The educational attainment of individuals
who choose to live in the region lags behind

the rest of the country.

e The region is losing people to other parts of
the country. Although its universities clearly
have been successful in attracting young
people to study, large numbers are leaving

the region after they earn their degrees.
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e Entrepreneurial activity in the Great Lakes
states now falls behind that of many other
states in the country, and is generally below

the national average.

e Venture capital devoted to the region is
lower than other areas of the country,

especially the coasts.

The challenge for policy makers in the Great
Lakes states and local governments is to reverse
these trends. In particular, they must make the
region attractive to the increasing number of
youth who are attending the region’s outstanding
universities to remain, to establish innovative
companies, to help build or revitalize others
already in business, and to establish families and
roots in the region—in short, to ensure its
continuing vitality. At the very least, this will
require turning the Great Lakes region into more
of a knowledge-based economy, relying less on its
labor-intensive manufacturing prowess than it
has traditionally. Manufacturing can still be part
of the area’s future, provided it is high value-
added, skills-intensive, and capable of continuous

evolution.

Meeting these challenges is of importance and
interest not only to those in the region, but to
many throughout the country. Continued
population growth and concentration on the
coasts puts increasing pressure on limited
resources such as water and land. It is in
everyone’s best interest to better distribute
human populations and seek better balance with

respect to the carrying capacity of the land.

The question this study addresses is whether the

benefits of the initiative proposed to restore the

vitality of the Great Lakes described in more
detail in Chapter 3 outweigh the costs. We
attempt to resolve this question primarily
through the technique of benefit-cost analysis
(BCA). BCA provides a well-established
framework for assessing the viability of a wide
range of public and private sector investment
strategies. [deally, the framework requires
monetary estimates of both benefits and costs.
Admittedly, this can be difficult, especially where
the project under assessment is designed to
generate largely environmental benefits, which
are not often capable of being stated in monetary
terms. Nonetheless, it is often possible to provide
such estimates in ranges; at the very least, benefits
may be described in qualitative terms, so the cost-

effectiveness of attaining them can be assessed.

We approach our benefit estimation principally
from two directions: first, by summing the
detailed disaggregated benefits of particular types
of impacts (restored wetlands, reduced
pathogens, reductions in aquatic invasive species,
etc.), and second, by estimating the aggregate
impact of the restoration initiative through
positive impacts on residential property values
along the coastal areas (and several miles inland)
of the Great Lakes. Some of the benefits are
presented in ranges, reflecting the significant
uncertainties involved, and extend considerably
further into the future (appropriately discounted)
than the five year period of the initial investment.
Nonetheless, it is clear that even at the low end of
the range, the estimated economic development
benefits of the proposed restoration plan

substantially exceed the projected costs.
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The Great Lakes restoration project also holds
the promise of generating additional benefits. As
with other types of infrastructure projects, this
should generate further construction and other
economic activity near the sites of the
improvements. It is also likely that in the process
of restoration, as well as in its aftermath, new
“clean” technologies will be developed that will
be useful elsewhere in the U.S. and global

economies.

Of course, not all people or communities in the
region will benefit from a major Great Lakes
restoration project equally. Much will depend on
what ozher steps each area takes toward making
their locations attractive places to live and work
(investments in other infrastructure,
improvement in schools, reductions in crime,

provision of other amenities).

For those who doubt the promise that a major
infrastructure project can hold for a region, it is
important to keep in mind that other areas in the
United States—cities in particular—have had
their ups and downs, and most importantly have
bounced back from significant adversity.
Harvard Professor Edward Glaeser has
documented the various cycles of economic
activity in Boston, which originated as a trading
center and seaport in the 1600s, then declined
relative to manufacturing towns like Lowell in
the 1700s and to New York after the Erie Canal
opened in the early 1800s. In the mid-1800’s,
however, Boston reinvented itself as a
manufacturing center and revived, tripling its
size from 1860 to 1920—a span of just 60 years.
Today Boston is a leading financial and high-tech

center, having shed much of its labor intensive,
low-tech manufacturing employment. Boston’s
example shows that it is the skills of an area’s

residents that determine its economic fate.?

The key for the communities in the Great Lakes
region therefore is to retain and attract workers
with skills suited for the 21* century. The area
has the institutions of higher learning to provide
those skills. What is now needed is a
comprehensive strategy to make the area
attractive to individuals with those skills so that
they not only establish themselves in the region,
but remain over the long term. Of course, the
availability of jobs is central in this regard. But
there is a “chicken-and-the-egg” problem here.
Employers won’t come to an area or expand into
a new location without having a pool of skilled
workers to choose from. The fact that the quality
of amenities stands out as a major factor in
residential location decisions helps to break the
circularity of what comes first in the Great Lakes
region: jobs or the skilled individuals. The Great
Lakes have unique potential to serve as an
important enticement to skilled individuals,
provided a commitment of resources is made to
ensure the health and beauty of the Lakes now

and in the future.

We begin our analysis in the next chapter by
describing the consensus plan for enhanced
restoration of the Great Lakes ecosystem that has
been developed in recent years by multiple
stakeholders. The five-year cost of this plan is
estimated to be approximately $20 billion. In
order to achieve the full benefits of the plan,

however, some programs would require funding



beyond five years. We calculate that accounting
for such ongoing program costs where it is
possible to do so would increase the cost of the
plan by roughly one-third, producing a total cost
for the plan of roughly $26 billion in present

value.

Is an expenditure of this magnitude worth it?
With so much at stake, the restoration plan
clearly seems to be a worthwhile, indeed
necessary, investment. Chapter 3 provides our
detailed analysis aimed at answering this
question. We conclude that the present
discounted value of the economic benefits of the
restoration plan over the long run could
conservatively exceed $50 billion. In addition, in
the short run, there may be standard economic

multiplier spending—the initial spending plus

America’s North Coast

induced spending associated with the cleanup
effort—in excess of $30 billion (although we do
not rest our benefit-cost conclusions on this
estimate, for reasons elaborated in Chapter 4).
With so much at stake, the restoration plan
clearly seems to be a worthwhile, indeed

necessary, investment.

Chapter 4 discusses the key question: who,
therefore, should pay for the plan? Clearly, some
portion of the cost should be borne by those
parties that stand to benefit from it—the
residents of the Great Lakes region. However,
the restoration initiative should also benefit
others throughout the country, and for this
reason, a contribution from the federal

government is also appropriate.
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Il. A Great Lakes Infrastructure
Program and Its Costs

T he Great Lakes serve roughly 35 million
people who live in the cities and states that
border on them (including those in Canada). The
Lakes provide drinking water, recreational
opportunities, and a platform for commercial
transportation. Many Native American
communities also depend on the Lakes for the
natural resources necessary for their subsistence,
in addition to their economic, cultural, medicinal,

and spiritual needs.

However, the Great Lakes basin and
surrounding areas face numerous threats to their
health. According to Prescription for Great Lake
Protection and Restoration: Avoiding the Tipping
Point of Irreversible Change, a 2005 report
published by many of the region’s leading
scientists and now endorsed by 200 scientists
nationally, the Great Lakes have experienced
over 400 years of human induced stresses.” These
scientists have called for the restoration of critical
elements of the ecosystems’ self-regulating
mechanisms. Specifically, they have
recommended that managers, to the extent
possible, reestablish natural attributes of critical
near-shore and tributary communities so they can
once again perform their stabilizing function.
Where full restoration is not possible, they advise
improving desirable aspects through

enhancement of important ecological functions.

Further, the scientists call for the reduction or
cessation of practices that create sources of stress.

This should be accomplished by eliminating

physical habitat alterations, pollution loadings,
pathways for invasive species, and other stressors
or their vectors into the lakes. Finally, the report
recommends protecting functioning portions of
the ecosystem from impairment by preserving

those portions of the ecosystems that are now

healthy.

In December 2004, a collaboration of government
officials from the federal, state and local levels
and private sector stakeholders formed to
develop a comprehensive strategy for restoring
the vitality of the Great Lakes. This effort, the
Great Lakes Regional Collaboration (GLRC),
ultimately involved over 1,500 individuals. The
GLRC split into eight strategy teams, each
focused on a particular subject area. The teams
solicited public input, developed
recommendations, and worked together to
produce a report, The Great Lakes Regional
Collaboration Strategy, in December 2005."

The GLRC Strategy builds upon a number of
prior restoration initiatives by individual states,
by federal agencies, and Canada to improve the
quality of the Great Lakes. This chapter
summarizes the key elements of the proposed
Strategy, as well as the projected costs and
funding allocations between the state and federal
governments that are outlined in detail in that
document. Not all of the recommendations
advanced in the GLRC Strategy have cost
estimates, but for those that do, the cumulative

five-year cost of the package of recommendations
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is approximately $20 billion, calculated in 2005
dollars. The current five-year cost should be
modestly higher now, to account for inflation
since the Strategy was developed. Moreover,
some elements of the Strategy will continue to
require funding beyond the first five years. We
calculate that accounting for such ongoing costs
where it is possible to do so increases total costs

by roughly one-third in present value terms.

In brief, the Strategy proposes measures to:

e Prevent the introduction of new aquatic

1nvasive species

e Improve area habitats through conservation

of local fish, other species, and wetlands

e Improve the quality of drinking water
through reducing discharges from sewers

and other sources of contamination

e Dramatically accelerate the cleanup of
“Areas of Concern” (AOCs)

e Address non-point sources of pollution

e Reduce, and virtually eliminate, certain toxic
pollutants (such as discharges of mercury,

PCB:s, dioxins, and pesticides)

e Establish a sound information base about the

Great Lakes ecosystem

e  Assure sustainable development, through
application of best practices in land use,
agriculture, and forestry and other practices
to ensure the sustainability of the Great
Lakes

Collectively, if put into action, these objectives

will benefit the people and various species that

live in the Great Lakes basin, as well as the

environment throughout the region.

Addressing Aquatic Invasive Species

Aquatic invasive species (AIS) have posed a
continued threat to the Great Lakes ecosystem
for at least several decades. AIS are species that
are not native, and whose introduction “causes,
or is likely to cause, economic or environmental
harm or harm to human health.”"" AIS can enter
the Lakes through both accidental and deliberate
introductions, such as shipping, aquaculture,
canals and waterways; through recreational
activities; and through the trade and use of live
organisms. AIS pose risks to the environment
and human health. They also pose risk to as
much as 42 percent of all endangered species in
the United States.!?

The GLRC strategy has two main objectives with
respect to AlS: to prevent all new introductions
and to halt the spread of existing AIS within the
basin. If either of those two objectives becomes
impossible, then the aim would be to control AIS
levels to ensure that Great Lakes ecosystems are
healthy and sustainable). The Strategy document
outlines the following recommendations to
achieve these goals (five-year cost estimates are

provided in parentheses):

¢ Elimination and/or control of AIS spread by

ships and barges ($66 million)

e Federal, state, and local government
measures ensuring that AIS are not
introduced through the basin’s canals and
waterways, including full federal funding of
the Chicago Sanitary Ship Canal Barrier
($225 million)



e Federal and state measures preventing the
introduction and spread of AIS through the

trade and potential release of live organisms

($85 million)

e Establishment of an AIS management

program to implement rapid response and
control ($220 million)

e Outreach and education programs aimed at

recreational and other users of the Great

Lakes ($98 million).

Habitats and Conservation

Development in the Great Lakes states has
resulted in the loss of more than half of the
region’s wetlands, has degraded many habitats
and has threatened the existence of various plant
and animal species. These habitats play a critical
role in maintaining local ecosystems, as well as
the social and economic vitality of the region. As
discussed in Chapter 4, recreation in and around
the Lakes—boating, fishing, hunting and
wildlife watching—accounts for more than $50

billion annually in economic activity. **

The GLRC Strategy aims to restore and preserve
habitats and native species in the Lakes
themselves; maintain the full range of ecosystem
services in area wetlands; ensure sustainability of
basin streams, rivers, and tributaries; and restore
coastal shore habitats and the natural processes
that sustain them. To accomplish these goals, the
GLRC Strategy proposes an increase in habitat
conservation and special management funding by
$289 million/year, or a five-year total of $1.45

billion. This increase would:

America’s North Coast

e Provide additional support for efforts to
restore and protect native fish communities
on the shore and in the open Lakes ($100

million)

e Restore wetlands and establish a regular

monitoring program ($943 million)

e  Support restoration of Great Lakes rivers

($200 million)

e  Create a coastal shore and upland habitat

conservation program ($200 million)

Coastal Health

As important as it is to assure the environmental
integrity of the Great Lakes, it is also vital to
ensure that contacts with near-shore waters do
not pose a risk to human health. Near shore
waters are sources of drinking water, and are
places for recreational activities such as
swimming and fishing. This is why it is necessary
to reverse several recent disturbing trends, such
as waterborne disease outbreaks, beach closings,
and advisories related to continued sewer

overflows and discharges.

The goal of the GLRC Strategy in this respect is
to eliminate by 2020 (or sooner, where possible)
discharges of untreated or inadequately treated
human and industrial wastes to Great Lakes
basin waters from municipal wastewater
treatment. Toward this end, the Strategy

recommends:

e A five year total of $13.7 billion in spending
to improve municipal wastewater treatment
facilities along the Great Lakes. The Strategy
suggests a 55/45 federal/local cost share,
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implying $7.535 billion in federal grants, and

$6.21 in state and local resources;

e Improving drinking water quality through
protection of drinking water sources ($1.61

billion);

e Developing more rapid and more accurate
tests for determining when beach water is

safe for swimming ($7.2 million).

Areas of Concern (AOCs)

In 1987, a joint U.S.-Canadian commission
designated forty-three Areas of Concern (AOCs)
for high priority cleanup efforts. AOCs are
watersheds in the Great Lakes that suffer from
severe environmental degradation due to current
and historical pollution. These areas were
designated as AOCs on account of their
diminished beneficial use and ability to support
aquatic life, indicated by the presence of up to
fourteen different types of impairment relating to
the eating of fish, ability to drink water and
swim, and ecological impacts (such as the loss of

diversity in aquatic life and destruction of fish

and wildlife habitat).

The GLRC Strategy notes that while some
progress has been made in addressing the AOCs
since 1987, there is a great deal still to be done. In
many areas, the largest impediment to restoring
beneficial uses is continued impacts from legacy
sources. In particular, the Strategy cited a
conclusion from the U.S. Policy Committee for
the Great Lakes, which identified 75 sites within
the AOCs containing contaminated sediments

and requiring cleanup at total costs ranging from

$1.5 billion to $4.5 billion.

The Strategy proposes as a goal to restore all of
the Great Lakes AOCs, ultimately by 2020 (with
interim targets in the meantime). Toward this

end, the Strategy recommends:

e The appropriation by Congress of $750
million over 5 years, under the Great Lakes
Legacy Act, to remediate contaminated
sediment sites in the AOCs (along with

various amendments to the Act itself).

e Funding of $50 million over 5 years to
support state and community-based
coordinating councils in the AOCs and $8.5
million over 5 years to the EPA Great Lakes
National Program Office for regional

coordination and program implementation.

e The Congress should fully fund, at $3
million annually, the research and
development program authorized in the
Great Lakes Legacy Act (this presumably is
not counted as part of the additional cost of

the overall restoration initiative).

Non-Point Sources

The Strategy notes that water pollution from
non-point sources is “a substantial contributor to
the impairment of waters across the Great Lakes
basin,” and has been particularly severe in
wetlands and tributaries.”” The complexity of the
pollutants from these sources makes remediation

especially difficult.

Accordingly, the Strategy sets out as an objective
to protect and restore existing wetlands in both
urban and rural areas so that all water bodies

across the Great Lakes region function as healthy
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ecosystems. In addition, the Strategy proposes
that any initiative accomplish significant
reductions in the sediment, phosphorous loading
and nitrogen loading into the Great Lakes
basin—including a 40-70 percent decrease in
livestock’s contribution to non-point source
loading—and improvements in flow regimes to

meet sediment reduction objectives.

To achieve these objectives, the Strategy

recommends:

e Additional funding to restore up to 550,000
acres of wetlands over 5 years, recognizing
that 50-70 percent of the area’s historic

wetlands already have been lost (between

$375 million and $944 million)

e Restoration of 35,000 acres of buffer areas in

urban and suburban areas ($335 million)

e Measures to reduce the soil loss in ten
selected watersheds by 40 percent ($120

million)

e Support for the development and
implementation of comprehensive nutrient

and manure management on livestock farms

($106 million)

e Hydrological improvements in ten urban
watersheds ($90 million)'®

Toxic Pollutant Strategy

Although certain toxic substances have been
reduced significantly in the Great Lakes area, the
Strategy observes that they continue to be present
at levels that pose threats to human and wildlife

health. Accordingly, the Strategy calls for the

virtual elimination of future discharges of any
and all “persistent toxic substances” (PTS) to the
Great Lakes ecosystem, and also for the
significant reduction of exposure to PTS from
historically contaminated sources. The goal of
these measures is to reduce toxic chemicals in the
Great Lakes to the point where all restrictions on
the consumption of fish from the Lakes can be
eliminated, as well as to protect the health and
integrity of wildlife populations and habitat. The
Strategy sets forth interim objectives in these

areas as well.

To achieve these objectives, the Strategy

recommends that measures be taken to:

e Reduce and virtually eliminate principle
sources of mercury, PCBs, dioxins, and other

toxic substances in the Great Lakes basin

($60 million)

e Prevent new toxic chemicals from entering
the Great Lakes basin ($80 million in

spending, $250 million in tax incentives)

e Institute a comprehensive research,
surveillance, and forecasting capability for
identifying, managing, and regulating
chemical threats to the Great Lakes basin
($25-50 million, in addition to the $1.5
billion likely to be spent already over the next

five years).

e Execute a public education and messaging
campaign relating to threats of toxins to fish

consumption ($68 million in new spending)

e  Support efforts to reduce continental and
global sources of PTS to the Great Lakes

basin ($30 million in new spending)
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Indicators and Information

A successful restoration strategy for the Great
Lakes basin will require consistent monitoring
and measuring of key indicators of the
functioning of the Lakes’ ecosystem. Current
efforts are under-funded. To provide what is
necessary, the Strategy recommends a series of
measures aimed at collecting, analyzing, and
disseminating key information, including
doubling the current Great Lakes research
budget and increasing the involvement of
universities. The total estimated cost is $350

million over five years.

Assuring Sustainable Development

Finally, the Strategy contains a series of measures
aimed at assuring the environmental
sustainability of further development in the
Great Lakes region. As the document sets forth:
“The goal is a Great Lakes Basin where human
activities support a strong and vibrant economy,
meeting societal and cultural needs in balance

with a diverse and resilient ecosystem.”"’

Toward this end, the Strategy offers the

following recommendations:

e  State and local governments in the region

should encourage sustainable development

e  State and local regional planning and
governance should be coordinated in order to
enhance sustainable planning and

management of resources ($115 million)

e Marketing and outreach programs should be
created to educate consumers and users about

sustainable alternatives ($10—20 million)

e Resources should be appropriated to

implement this overall Strategy ($30 million)

Summary

The following summarizes the essential building
blocks of the restoration strategy, with five year
cost estimates. The total is about $20 billion in
2005 dollars.

e AIS control and initiatives ($694 million)

e Protecting habitats and conservation ($1.43

billion)
e Assuring coastal health ($15.3 billion)
e Addressing AOCs ($1 billion)

e Reducing pollution from non-point sources
($500 million)

e Toxic pollutant strategy ($263—-288 million in

spending, $250 million in tax incentives)
e Indicators and information ($350 million)

e Sustainable development ($750 million)

In addition, there will be ongoing operating costs
associated with the recommended infrastructure
investments. We estimate that, in present value
terms, the total cost of the GLRC, taking into
account both the initial capital costs and the

continuing operating costs, will be about $26

billion.



America’s North Coast

I1l. Benefits of a Great Lakes Infrastructure Program

/ I 'he proposed GLRC Strategy, in principle,

should generate several different types of

benefits, including:

e  Short-run multiplier effects on economic

activity
e Improvements in the environment
e Health improvements

e  Attraction and retention of skilled people to

the region

e Additional construction and other economic

activities over the longer run

e Development of new technologies

The purpose of this chapter is to provide
quantitative estimates of the magnitudes of these

benefits, where possible.

Short-Run Multiplier Effects

Like any fiscal policy measure, the spending
outlined by the Great Lakes Regional
Collaboration Strategy will have immediate and
indirect “multiplier” economic impacts.
Generally, the spending of $1 by a fiscal authority
ultimately multiplies to a larger total economic
impact, reflecting the fact that the recipients of
the first dollar spend some portion of it on labor
and materials, and the recipients of those dollars
spend them on others, and so on. If resources are
not already fully employed, the total level of
economic activity rises with every round of
expenditure. In the regional context, resources

are rarely fully employed because materials and

workers are mobile and can be brought in from
outside the region. However, new activity in the
form of purchases from outside the region has its
multiplier effect elsewhere in the economy—
wherever the relevant goods and services were
produced. The multiplier on a dollar of new
spending from external sources (such as the
federal government) will depend on the details of
the expenditure, and there are a number of
regional models that economists have employed
to make such measurements. Regional
multipliers generally range between 1.5 and 2.5."
If applied to Great Lakes Strategy spending this
would imply total economic impact throughout
the region of $30-50 billion.

Without modeling the specific details of spending
down to the level of the likely suppliers of
equipment and the availability of labor with the
requisite skills, we cannot estimate the impact
more precisely. Certain labor-intensive in-region
activities will have larger impacts than other,
more capital-intensive items. One example is
sewer repairs, where one estimate is that the $7.5
billion in such activity contemplated in the
GLRC Strategy by itself could generate 350,000
jobs in the short-run (during the period required
to complete the repairs) in the construction

industry."”

Any multiplier benefits, however, should be
viewed in their proper context. Multiplier
impacts result from a wide range of possible fiscal
spending measures, and so the multiplier logic

could be used to justify any expenditure in the
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region, not just the Great Lakes Regional
Collaboration Strategy. Moreover, although the
additional economic activity would benefit
residents of the region, the main way in which
these benefits would be realized is through
migration of economic activity from elsewhere,
since the national economy is close to full
employment (as it is at this writing and has been
for several years). Under these conditions, the
spending would have approximately no net
national effect.?’ At the same time, once a decision
is made to spend money on a restoration project, the
multiplier effect within that region will be very

real.

Long-Run Environmental and Health
Benefits

Nonetheless, the central question addressed in
this report is whether the proposed project will
yield environmental, health, and other long-run
benefits that exceed the estimated present value
spending of $26 billion. To answer that question,
it is necessary to conduct a deeper analysis of the
specifics of the Great Lakes Regional
Collaboration, the subject to which we now

turn.”!

Ideally, when conducting benefit-cost analyses, it
is desirable to use market-based measures to
quantify both the costs and benefits. As implied
by the discussion in the previous chapter, it is
always possible to do this for costs, although
oftentimes the estimates must be provided in
ranges. By definition, investments requiring the
application of capital, labor, and material to
produce a given outcome will require purchases

of these key inputs in the open market.

It is typically far more difficult to find suitable
market-based measures for the benefits of
investments designed to produce improvements
in the environment or human health, since
cleaner air or water and better health are not
items that are found in the marketplace.
Accordingly, analysts have used various other
techniques for valuing improvements in these
areas including surveys of people to ask how
much they would pay for the improvements, or
by looking to other markets, such as the property
market, which under the right conditions and
assuming that other factors can be controlled for,
can indirectly reveal what market participants

appear willing to pay.?

Further, estimates can be made at different levels
of aggregation. For example, one approach is to
identify specific improvements in the
environment that may be expected from
restoration, value them, and then add up the
individual estimates to arrive at a total.
Alternatively, one can take a highly aggregated
approach and use the estimated increase in
property values in all of the areas likely to be
affected by the cleanup initiative, summing to a
total. The second approach is aggregated because
the property value increase reflects how
individuals value all of the various disaggregated
benefits associated with the cleanup in any given

area.

We adopt both these approaches here, and
present the results in the sections that follow.
Given the uncertainties surrounding the benefits
in general, many of the results are presented in
ranges. Table 3-1 and Chart 1 illustrate the

alternative benefit calculations.
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Table 3-1. Summary of the Economic Benefits of Great Lakes Restoration

GLRC effect Present value
Improvement (relative to Affected value benefit (relative
baseline) to baseline)
~ 30-75 percent | Improved catch rates | $1.1-$5.8 billion or
Increased fish abundance increase® for anglers higher
Avoided dislocation of sport- 20percent | Maintenance of sport- | §100-5200 million
fishery workers and assets higher profitg g or higher

} Lower water treatment
Reduced sedimentation ]rgdzusc ig;cent costs for $50-$125 million
municipalities
Reduced bacterial and other .

e : 20 percent More swimming e mill:
contamination leading to fewer ; o $2-$3 billion
beach closings and advisories reduction activity

. 5 percent More swimming and $§2.5 billion or
L”gggﬂ‘éid water clarity at improvement | improved enjoyment | higher
or higher of swimming activity
—_ : . Improved -
Improved wildlife habitat leading | 10-20 percent " $100-$200 million
to more birds improvement® gﬁ%%ﬂmt'es for or higher
- . ) Improved i
Improved wildlife habitat leading | 10-20 percent " $7-$100 million
to more waterfowl improvement? \?V%[t)grrftgmtheusnf[%qc
All toxic . . :
Removed contaminated sediment | sediment gﬁ%'gt{ye%'ﬁen”(}isrgcetwf't $12-19 billion
in Areas of Concern (AOC) fg%tgdni];?gémn from AOC restoration
Total _qtuantified specific $18-$31 billion or
benefits higher
Use values (e.g., health-related o
and recreational) and non-use N ) Potentially single
values (e.g., “existence” and Unquantified Multiple digit billions or
“bequest’% for unquantified higher

resources

Aggregate Long-Run Benefit Estimate

$29-41 billion or
higher

Short Term Multiplier Effects

$30-50 billion®

* Equals the sum of eventual avoided percent decreases and eventual percent increases in population
levels, where percent changes are relative to current levels. We assume that avoided decreases and

Eotential increases would

Based on the estimate of one birding trip to the

occur gradually over 20 years and 10 years, respectively.
reat Lakes per year per birder.

¢ Based on the estimate that 5 percent of waterfowl hunting trips in Great Lakes states depend on the
Great Lakes either directly or indirectly.

As noted above, these short term multiplier effects should only be considered after a decision to invest in the Great Lakes is

made; they should not be used as an economic justification for spending on Great Lakes restoration per se.
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Chart 1. GLRC Return on Investment

Billions of Dollars
&

GLRC costs

The estimated benefits are linked to the ability of
the Great Lakes region to retain and attract
skilled labor in the future, a prime (if not zhe
prime) objective of the restoration initiative. By
helping to restore Great Lakes ecosystems and
the many environmental benefits that these
ecosystems provide, the GLRC plan clearly will
improve the general quality of life in the Great
Lakes basin. This, in turn, should assist the
region in attracting or at least retaining a skilled

workforce.

There is substantial economic literature
documenting people’s willingness to pay to locate

in areas with high environmental quality.?* Of

50 hillion

30 hillion

Long-termecononic gains  Short-termeconarric gains

course, other factors, such as an area’s crime rate,
its educational system, and other amenities, also
play an important role in attracting people to an
area. Nonetheless, there is evidence that home
values differ within metropolitan areas, with
residents paying more to live in areas with parks
and open spaces, lakes, rivers, wetlands, good air

quality, and other environmental amenities.”

The evidence also shows up across metropolitan
areas, with wages and housing prices adjusting to
reflect differences in environmental quality
across cities. Areas with high environmental
quality tend to attract mobile workers, which

leads to property value increases as new people



America’s North Coast

move in. Local businesses also benefit because
mobile workers are willing to accept somewhat
lower wages to live in areas with high
environmental quality. Put differently, workers
actually enjoy higher real wages (after
adjustment for inflation) in environmentally
advantageous areas than are reflected in the

nominal wages they take home.

The results of three studies that estimate the
effect of environmental quality on wage
differentials across U.S. cities are summarized in
Appendix B, Table B—1. These estimates should
be interpreted as measures of the importance of
environmental quality to mobile workers,
expressed in terms of their wage-equivalent
impact, assuming housing prices are fixed. For
example, one recent study finds that living 100
miles closer to a national park is equivalent to a
wage increase of 4 percent, holding housing
prices fixed.” Other studies find similarly large
wage-equivalent effects of environmental quality,
as measured by local air and water pollution,
landfill waste, and the number of Superfund and

hazardous waste sites nearby.

While none of these studies estimates the wage-
equivalent benefits of improving the
environmental quality of the Great Lakes, they
do provide evidence that such improvements
would increase the attractiveness of Great Lakes
region cities to mobile workers. The degree to
which they are attracted to the region or induced
to remain would depend on the magnitude of the
environmental improvement and on other factors
that affect quality of life in metropolitan areas,
such as education, safety, and cultural amenities.

To the extent that mobile workers are attracted

to the Great Lakes region, they become a
resource for growth across many industries, and
thus contribute directly and indirectly to the level

of economic activity in the region.

The wage and business effects just described at
least partially overlap with the aggregate
property value impacts discussed elsewhere in
this report in that higher real wages, to some
extent, will be captured in higher property
values. Those effects are based on the relationship
between local property values and proximity to
environmental damage that would be remediated
by the GLRC. The wage and business impacts
depend in part on migration from other regions
to the Great Lakes as workers and businesses
take advantage of improved amenities. To the
extent that such movement is away from regions
that are currently over-congested (see the
discussion in Chapter 4), the total benefit would

be even greater.

Specific Benefits

We begin first by discussing the economic value
of a number of improvements in environmental
quality that would derive from the GLRC plan.
In each case, our estimates come in two parts—
the biological and physical effects of the GLRC
interventions on the ecosystems in question, as
well as the subsequent changes in the levels of
economic activity in the Great Lakes region. In
order to determine the economic value of these
environmental improvements, we outline the
methodology we use to develop a list of likely
ecosystem impacts resulting from the GLRC
plan. We then describe our economic benefit
analysis, which is based on our list of likely

ecosystem impacts.
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Estimating Ecosystem Impacts

To develop estimates of the ecosystem impacts
(physical, biological, and chemical) of the actions
proposed in the GLRC strategy, we convened a
panel of highly credentialed experts under the
leadership of Donald Scavia, Michigan Sea Grant
Director