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ES. EXECUTIVE SUMMARY
Plum Island is a barrier beach that is experiencing erosion and flooding. As a result of climate change, the
frequency and severity of those events will continue to increase into the future. Plum Island is an important
element in the history, identity and economy of both Newbury and Newburyport, through its public
beaches, fishing, tourism, residential community and small commercial village. Both Newbury and
Newburyport are grappling with the realities that Plum Island is currently experiencing and is anticipated to
experience more frequent damage and emergencies from sea level rise, storm surge, and erosion. Both
Newbury and Newburyport identified future planning for Plum Island among their top recommended
priority actions during their respective Municipal Vulnerability Preparedness (MVP) planning processes.
These communities are looking to develop the economic and fiscal information they need to evaluate long
term management options for Plum Island. How can both communities responsibly extend the time for the
residents and visitors to continue to enjoy Plum Island, with all the public services that accompany that time,
and how can both communities prepare for change? As a result of sea level and storm surge, the public and
private fiscal costs (costs borne by the public as well as individual landowners and business owners) of
maintaining the current level of services to Plum Island will continue to increase and ultimately become
untenable. Both Newbury and Newburyport need to begin identifying and understanding those costs and
benefits in order to be prepared for difficult decisions in the future.
Given the weight of the science that suggests a future of increasing flooding and damage to Plum Island,
the communities have a responsibility to plan for the future, including the fiscal and economic wellbeing of
both communities as a whole; in doing this, they will be called upon to consider the value and potential
outcomes from public investments in light of changing conditions. This project was designed to assist the
communities with this challenge.
This project evaluated the fiscal and economic impacts to both Newbury and Newburyport from future
increased flooding on Plum Island. Using publicly available flood projections produced for the
Commonwealth of Massachusetts, and consistent with the Massachusetts State Hazard Mitigation and
Climate Adaptation Plan, this project first mapped and quantified the geographic extent of future impacts
on structures and roadways from projected tidal flooding and extreme flood events, as well as coastal
erosion risk, in three future years: 2030, 2050 and 2070. These data were then used to analyze the fiscal and
economic impacts to the two communities as a result of the flood impacts, considering three hypothetical
future outcomes resulting from a spectrum of different management approaches:
•

Scenario 1: No policy or infrastructure intervention to address future flood impacts.

•

Scenario 2: Maintain access to Plum Island along Plum Island Turnpike and through the main
intersection above the mean higher high water tidal elevation through the year 2050; and

•

Scenario3: Maintain access to Plum Island along the Plum Island Turnpike and through the main
intersection above the mean higher high water tidal elevation and do everything possible to protect
buildings from flooding, erosion, and flooded access roads through the year 2050.

Key Takeaways from Fiscal Analysis of Future Management Outcomes

•

Plum Island currently provides a positive fiscal benefit to each community:

•

The fiscal benefit of Plum Island depends on the accessibility and habitability on the island:
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•

The fiscal benefit of Plum Island is likely to decline beginning in the very near future due to sea
level rise.

•

The fiscal benefit of Plum Island can be prolonged by keeping Plum Island properties accessible –
if the costs don’t outweigh the fiscal benefits.

•

In addition to maintaining access, extreme measures could keep more properties accessible and
habitable – but high costs would likely outweigh the fiscal benefit.

•

Time is of the essence. Fast action makes more fiscal sense in order to take advantage of the time
remaining before floods become overwhelmingly impactful.

•

Regardless of action taken, the fiscal benefit of Plum Island is going to decrease over time because
of sea level rise.

Key Takeaways from Economic Analysis of Future Management Outcomes

•

With no significant intervention, positive economic impacts continue to grow in the short-term but
are lost completely by 2050.

•

Maintaining flood-free access to Plum Island and through the main intersection at least through
2050 provides longer-term economic benefits to each community.

•

Maintaining flood-free access to Plum Island and hypothetically taking all steps necessary to protect
structures and roadways from flood and erosion impacts provides the greatest positive economic
impact among the options analyzed, but the benefits are lost by 2070 when tidal and storm flooding
are projected to be overwhelmingly impactful to the island.

Potential Next Steps
This project aimed to develop a certain segment of information to support informed policy and decision
making; there are many other data resources and discussions that can also be developed to inform
effective decision-making. However, there is also some certain urgency for action, so the development of
new information should not stand in the way of either community taking action to address near term
concerns. A lack of complete information cannot paralyze the communities, but rather should facilitate an
ongoing dialogue concurrent with interim actions. Below are the potential next steps identified through
this project, in no particular order of priority.
•

Develop a more informed cost estimate for elevating Plum Island Turnpike and the main
intersection entering Plum Island.

•

Outreach to continue to engage the full communities in the discussion.

•

Visioning for the possible future on Plum Island.

•

Exploration of financial mechanisms for infrastructure and resilience expenditures.

•

Clear community discussion of coastal retreat and restoration options.

•

Analysis of ecosystem service benefits of Plum Island.

•

Documentation of municipal expenditures on emergency response related to storms, flooding,
erosion and other barrier beach conditions.

•

Work regionally (Great Marsh and Seacoast NH) to address resilience planning.
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INTRODUCTION
Purpose
Plum Island: Newbury and Newburyport MA share commercial and residential areas on the barrier island
of Plum Island. The severity and frequency of erosion and flooding on Plum Island are expected to get
increasingly worse in coming years, and both communities identified resilience planning for the island
among their highest priority recommendations in their 2019 Municipal Vulnerability Preparedness (MVP)
Planning Workshops.
Concern about Plum Island: Plum Island is a barrier beach that is experiencing erosion and flooding. As
a result of climate change, the frequency and severity of those events will continue to increase into the
future. Plum Island is an important element in the history, identity and economy of both Newbury and
Newburyport, through its public beaches, fishing, tourism, residential community and small commercial
village. Both Newbury and Newburyport are grappling with the realities that Plum Island is currently
experiencing and is anticipated to experience more frequent damage and emergencies from sea level rise,
storm surge, and erosion. Both Newbury and Newburyport identified future planning for Plum Island
among their top recommended priority actions during their respective Municipal Vulnerability
Preparedness (MVP) planning processes. These communities are looking to develop the economic and
fiscal information they need to evaluate long term management options for Plum Island. How can both
communities responsibly extend the time for the residents and visitors to continue to enjoy Plum Island,
with all the public services that accompany that time, and how can both communities prepare for change?
As a result of sea level and storm surge, the public and private fiscal costs (costs borne by the public as
well as individual landowners and business owners) of maintaining the current level of services to Plum
Island will continue to increase and ultimately become untenable. Both Newbury and Newburyport need
to begin identifying and understanding those costs and benefits in order to be prepared for difficult
decisions in the future.
Regular flooding: To illustrate the decisions awaiting Newbury and Newburyport, let us consider the
following situation. Increasingly, the access to Plum Island is experiencing flooding during astronomical
high tides, restricting the flow of traffic on and off the island for an hour at a time, once, twice or even up
to four times during a tidal event. When this occurs, emergency services are restricted, fire fighters and
emergency responders are posted at Plum Island Center, school buses cannot travel to the island,
residents cannot leave for appointments, and roadways, buildings and other infrastructure experience
flood damage. This type of ‘emergency’ is not associated with storms or any other extraordinary events; it
is merely a tidal event, called high tide flooding, and it is expected to continue to increase in frequency
and severity. The expected disruption from this type of flooding is more than just a nuisance, as people
will need to schedule their travels around the tides, and school buses may no longer be able to safely
deliver children to and from the island. At some point, too many high tide flooding events at too great a
depth can and likely will ultimately cause normal life on the island to be significantly altered, leading to
municipal decisions under pressure for infrastructure and service changes.
Big storms: Let us consider another situation facing Plum Island. Consider a significant storm that causes
erosion and threatens homes on the shore of Plum Island while also causing a severe flood that restricts
access to Plum Island for an extended period. The emergency preparedness and response effort for a
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storm like this is significant: public communications systems are triggered, evacuations are ordered, fire
fighters and emergency responders are stationed in Plum Island Center, emergency shelters are opened,
and then the clean-up and repairs begin once the storm subsides. These repairs include road and bridge
repairs, power lines, sewer inspections and repairs, and all the multitude of repairs to private residences
and commercial entities on the Island. With both science and our own experiences telling us that these
types of emergencies are increasing in severity and frequency, it is prudent to begin evaluating the costs
and benefits associated with these emergencies for decision-making purposes.
Gathering information: The Town of Newbury and the City of Newburyport are facing a daunting task of
managing for the future of Plum Island. Both communities are faced with significant push and pull
regarding the maintenance of water and sewer infrastructure, the provision of public safety services to the
Island, the increasing regional draw for island development and tourism, the increase in property values,
the multiple ecosystem services provided by the barrier island and back marsh, and the increasing
challenges of shoreline erosion and flooding. All of these pressures come in concert with similar mainland
pressures, but with the key difference that they are focused on a unique barrier island system that
naturally shifts and adjusts to the natural pressures around it. This grant opportunity helps the two
communities begin to document and consider the economic and fiscal tradeoffs and impacts of Plum
Island and all that it provides to both communities. Planning for the future on Plum Island is no doubt an
emotional endeavor, and this project aims to build a solid foundation of common trusted information
upon which both communities can build. Certainly, money is not the only factor in determining how to
manage Plum Island, but it is an important factor that has not yet been considered in the way this
proposes. This project enabled both communities to work together with the assistance of professional
experts to consider this important data in the planning, public engagement and decision-making that is
so needed for the future of Plum Island, its residents, its visitors and the region.
Financial considerations: Common logic tells us that at some point the public costs of providing the
current level of services to the island will begin to outweigh the public benefits of those services. This
does not trigger a judgement call about whether Plum Island, as a neighborhood or village of each
community, is worth serving; clearly, no individual section of any town should be evaluated as such.
However, given the weight of the science that suggests a future of increasing flooding and damage to
Plum Island, the communities have a responsibility to plan for the future, including the fiscal and
economic wellbeing of both communities as a whole; in doing this, they will be called upon to consider
the value and potential outcomes from public investments in light of changing conditions. This project
was designed to assist the communities with this challenge.

Introduction to Project Participants: The Project Team and Advisory
Committee
This project was undertaken by a Project Team consisting of planning staff from the Town of Newbury
and the City of Newburyport, with technical consulting support as well as guidance and input from an
Advisory Committee. The Town of Newbury was the project lead and recipient and administrator of a
Municipal Vulnerability Preparedness (MVP) Action Grant from the Commonwealth of Massachusetts.
Martha Taylor, Town Planner, served as the representative to the Project Team and project grant
administrator, with support from Newbury Town Administrator Tracy Blais. The City of Newburyport
actively participated in the project, and was represented on the Project Team by Andy Port, Director of
Planning and Development, and Julia Godtfredsen, Conservation Administrator, with support from
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Newburyport Mayor Donna Holaday. Upon receipt of the MVP Action Grant, the Town of Newbury
contracted with a consultant team consisting of Horsley Witten Group, Camoin 310 and the Consensus
Building Institute. An Advisory Committee, comprised of local residents on and off Plum Island, local
business owners, conservation organizations, additional municipal staff, and staff from regional and state
agencies, was served an integral role in this project as both a sounding board and a guide in the
implementation of this project.

Project Overview
The project was formally initiated in February of 2020, with a Project Team kickoff undertaken in person in
the Town of Newbury, just before the onset of the COVID-19 shutdown. Following that initial meeting, the
Consultant Team toured Plum Island by car, sharing a single car with windows down, cleaning wipes in use
on every surface, and uncertainty in the air; the remainder of this project was undertaken remotely
because of the pandemic. Following a few fits and starts as the communities navigated this new world in
lock-down, the Project Team established our processes, gathered information, developed baselines for
our climate projections and fiscal and economic analyses, and formed the Advisory Committee.
The project’s goal was to lay the groundwork to better enable both communities to make thoughtful
decisions regarding the challenges for long-term planning for Plum Island. Under the guidance of a multistakeholder advisory group from both communities and State and Federal agencies, the Project Team
(made up of Camoin310, the Horsley Witten Group, the Consensus Building Institute and planning staff
from both communities) gathered economic and fiscal information to help the towns evaluate long term
management options for Plum Island.
The basic project elements were:
•

A baseline of the current fiscal and economic benefits and costs associated with Plum
Island. The fiscal analysis included costs of providing services during normal conditions,
considered costs of storms/flooding/erosion, and included revenue from property taxes and other
miscellaneous fiscal revenue from residents and visitors. The economic analysis looked at jobs,
wages, sales, and both direct and indirect economic impacts of spending by Plum Island residents
and visitors.

•

An Advisory Committee of local representatives to oversee and guide the project. This
group, representative of a variety of perspectives and types of expertise across the two
communities, is to steer the project by reviewing technical approaches, helping to shape the
questions being asked, and ensure that the results would be useful to the communities. They also
helped to guide the public engagement effort.

•

Analysis of several different future scenarios. The technical team analyzed the expected fiscal
and economic benefits and costs in future target years considering sea level rise in combination
with outcomes that could emerge from possible management decisions.

•

Engaging the public and seeking input on preliminary findings and next steps. The technical
team, with the Advisory Committee’s guidance, hosted two public meetings aimed at gathering
comments on the initial findings of the project, and soliciting input on how this information could
be integrated into future municipal decision-making, what other information would be useful for
decision-makers, and what next steps the public envisions for Plum Island planning.
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•

Sharing results. After being reviewed by the Technical Team and members of the Advisory
Committee, project results are being shared with community members, leaders in both
municipalities, and any other interested parties, via this final report and the project website
(www.plumislandsealevelrise.com).

This report contains the final results of this work and is intended augment other types of information to
assist municipalities in the coming years to make thoughtful decisions about planning and investment on
Plum Island.

FISCAL AND ECONOMIC ANALYSIS OF CURRENT
CONDITIONS

The ongoing economic activity on Plum Island generates fiscal and economic impacts for Newbury and
Newburyport. Year-round and seasonal residents, vacationers, and day visitors alike contribute to the local
economy, both on and off Plum Island. To estimate the current contribution of Plum Island to the Town of
Newbury and City of Newburyport, we prepared a baseline fiscal and economic impact analysis that
quantifies impacts in terms of jobs and
earnings; economic output; property tax
and other revenues; municipal service
costs; and other impacts.
The fiscal impact analysis considers both
municipal revenues and costs to each
municipality associated with the Island.
To evaluate the current economic impact
of Plum Island, we considered tourism
and visitor spending along with resident
and homeowner spending, as well as the
impact of construction activity on the
Island.
The baseline fiscal and economic impact considers the “typical” annual impacts, but does not include the
impacts of one-off severe weather events such as flooding, erosion, and storms. Only municipal costs are
included in this analysis, and not costs borne by other entities, such as state and federal agencies or
private citizens.
The study considers the impact of Plum Island on the City of Newburyport and the Town of Newbury,
both individually and in aggregate. Impacts of COVID-19 are not considered in this analysis; all baseline
data points represent pre-COVID conditions, and all dollar values are in 2020 dollars.

Fiscal Impact Analysis
Plum Island has an overall positive fiscal impact in terms of the revenues and costs that it generates for
each municipality. The following section of the analysis outlines the cost and benefit of Plum Island to
Newbury and Newburyport’s municipal budgets.
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1.1.1

Methodology Overview

This baseline analysis considers fiscal year 2020 as the base year; we performed the analysis on the FY
2020 budgets of both communities. To calculate the fiscal impact of Plum Island, we assigned each
municipal cost and revenue budget line to one of three categories:
•

Fixed: does not change regardless of what happens on Plum Island;

•

Variable: is impacted by Plum Island and will change based on changing conditions (number of
homes, number of visitors, miles of road, taxable value, etc.); and

•

Special Case: variable items that will be analyzed in depth because it is a critical or more complex
revenue or expense item.

We compared the total costs and total revenues attributable to Plum Island to calculate the net fiscal
impact of Plum Island on the municipal budget of each community. Please refer to Appendix A: Fiscal and
Economic Analysis of Current Conditions for a full discussion of methodology and results.
Key metrics for understanding Plum Island’s share of revenue and costs for each municipality are
summarized in Table 1.
Table 1. Fiscal Impact Variables

PI Total Assessed Value as % of Total
Community Assessed Value
PI Full-Time Population as % of Total
Full-Time Population
PI Vehicle Excise Tax Revenue as % of
Total Vehicle Excise Tax Revenue
PI Room Excise Tax Revenue as % of
Total Room Excise Tax Revenue
PI Meal Exicise Tax Revenue as % of
Total Meal Excise Tax Revenue
PI Building Permit Fees as % of Total
(5-year average)
PI Fire Dept. Calls as % of Total Calls
(5-year average)
PI Police Dept. Calls as % of Total
Calls (5-year average)
PI Miles of Public Road as % of Total
PI Students as % of Total District
Enrollment (% of total Newbury
enrollment in Triton)

p

Plum Island
$363,292,500
1,056
$133,077

Newbury

Total

Newburyport

PI %

Plum Island

Total

PI %

$1,597,863,961 22.7%

$293,673,700

$4,634,824,144

6.3%

7,146

14.8%

$1,238,836 10.7%

674
$106,103

18,327
$2,650,000

3.7%
4.0%

N/A

N/A

N/A

$54,146

$220,000 24.6%

N/A

N/A

N/A

$46,837

$620,000

7.6%

$84,980

$1,081,279

7.9%

$68,695

$3,136,399

2.2%

941

6,041

15.6%

528

20,000

2.6%

3,818

46,126

8.3%

2,437

118,297

2.1%

7.77

84.03

9.2%

6.97

104.13

6.7%

37

657

5.6%

43

2,262

1.9%

Sources: Town of Newbury, City of Newburyport, Camoin 310

1.1.2

Town of Newbury Baseline Fiscal Impact

Plum Island currently provides a positive net fiscal impact to the Town of Newbury of $3.1 million annually
(Table 2). To put this fiscal benefit in perspective, $3.1 million is roughly double the annual operating
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budget of Newbury’s police department, more than double the annual operating budget of the fire
department, or more than double the budget of the public works department.
Table 2. Net Fiscal Impact of Plum Island on the Town of Newbury

Viewed another way, this means that without Plum Island’s fiscal contribution, Newbury would have to
raise an additional $3.1 million annually to cover its operating costs. It should be noted that this is under
baseline or “typical” conditions without a major storm or other emergency event.
Overall, 5% of Newbury’s annual costs and 20% of annual revenue are attributable to Plum Island, in a
typical year without a coastal emergency.
Table 3. Plum Island’s Contribution to Newbury’s Budget

Economic Impact Analysis
The economic impact analysis provides an assessment of the total current jobs, annual wages, and annual
business sales that are supported within Newbury and Newburyport as a result of activity on Plum Island.

1.2.1

Methodology Overview

In order to quantify the economic impacts of Plum Island it is necessary to determine the amount of
economic activity and associated visitation that is “net new” to the study area. In other words, what is
the economic activity that would not be present in the two communities but for Plum Island?
Plum Island impacts the economies of Newbury and Newburyport through four main categories:
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•
•
•
•

Spending by full-time residents;
Spending by second homeowners;
Spending by visitors (including overnight and day-trip visitors); and
Construction activity.

Camoin 310 used the input-output model from Economic Modeling Specialists, Intl. (Emsi) to calculate the
economic impacts of these activities on Newbury and Newburyport. The methodology can be summarized
as follows. Please refer to Appendix A: Fiscal and Economic Analysis of Current Conditions for a full
discussion of methodology and results.
1. Estimate Visitation, Households, and Construction Activity Attributed to Plum Island: Using
tax parcel data, parking data, short-term rental data, and construction spending data, we
quantified the number of permanent resident households, second homes, day visitors, overnight
visitors, and construction activity associated with Plum Island. This activity is net new to the
municipalities as related spending would not occur in the municipalities but for Plum Island.
2. Estimate Net New Spending: Based on household income data, building permit data, and a
review of previous reports, we estimated spending per household, spending per Plum Island
visitor, and spending attributed to construction.
3. Model Economic Impacts: Using spending amounts as inputs, we modeled the economic
impacts- in terms of jobs, earnings, and sales of Plum Island on Newbury and Newburyport using
economic multipliers that calculate the economic “ripple effect” of that spending.
4. Calculate Total Impacts: We arrived at the total economic impacts as the sum of the direct,
indirect, and induced impacts. The annual impacts that result from resident spending were
combined with those resulting from visitor spending as well as from construction activity to
calculate the total annual impact. These impacts include both the direct activity and the ripple
effects that occur throughout the economy.

1.2.2

Summary of Economic Impact

The baseline study finds that under current conditions, Plum Island provides an overall positive benefit to
each municipality. Economic activity generated by Plum Island accounts for over 700 jobs and $61.2
million in sales at local businesses (economic activity) each year for the two communities combined. These
jobs are located at establishments both on Plum Island and throughout the rest of the two communities.
This economic benefit accounts for 4% of Newburyport’s employment base and 11% of Newbury’s
employment base.
Other key findings of the analysis are provided below:
•

Full-time Residents. Approximately 889 full-time households on Plum Island account for $13.2
million in annual spending at local businesses in the two communities (combined). This
spending accounts for an estimated 151 jobs, of which 16 are in Newbury and 135 are in
Newburyport.

•

Second-Homeowners: Nearly 170 second (vacation) homes are estimated to be on Plum Island
that are used exclusively for personal use (i.e., not rented out). These homeowners account for
approximately $1.3 million in annual spending at businesses in the two communities
(combined). This spending supports 19 jobs in the local economy.
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•

Visitation: It is estimated that approximately 392,000 day visitors visit Plum Island each year
(visits by those not living on the Island). Plum Island also generates overnight tourism from
short-term rentals on the Island and one lodging establishment. Overnight visitors on Plum
Island account for an estimated 67,300 visitor-days each year.

•

Visitor Spending: The annual spending by visitors in the two communities (combined) was
estimated to be approximately $38.1 million each year, with $2.7 million of that spending
occurring at Newbury businesses and $35.4 million occurring at Newburyport businesses.

•

Construction Activity: Based on average annual construction spending on Plum Island, it is
estimated that approximately 19% of construction spending benefits local companies (in either
of the two municipalities). As a result, three jobs and over $522,000 in economic activity is
generated in the local economy each year, on average.

Figure 1 summarizes the impacts of Plum Island on the municipalities across each of these categories of
economic activity.
Figure 1. Total Economic Impact of Plum Island on Newbury and Newburyport

•

The total annual economic impact of Plum Island on the Town of Newbury is 61 jobs, over $1.7
million of earnings, and over $4.6 million in sales. 11% of Newbury’s jobs can be attributed to
economic activity generated by Plum Island, and 1.8% of Newbury’s total GRP 1 is attributed to
Plum Island.

GRP (gross regional product) measures the market value of all final goods and services produced in a region in a
given year.

1
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•

1.2.3

The total annual economic impact of Plum Island on the City of Newburyport is 654 jobs,
approximately $21.1 million in earnings, and over $56.5 million in sales. 4% of Newburyport’s jobs
can be attributed to economic activity generated by Plum Island, and 1.0% of Newburyport’s total
GRP is attributed to Plum Island.

City of Newburyport Baseline Fiscal Impact

Plum Island has a positive net fiscal impact to the City of Newburyport of nearly $3.0 million, annually. To
put this fiscal benefit in perspective, $3.0 million is over three quarters of the fire department’s annual
operating budget or over two thirds of the police department’s annual operating budget.
Table 4. Net Fiscal Impact of Plum Island on the City of Newburyport

In other words, this means that without the fiscal contribution of Plum Island, Newburyport would have to
raise an additional $3.0 million annually to cover its operating costs. Again, it should be noted that this is
under baseline or “typical” conditions without a major storm or other emergency event.
Overall, 2% of Newburyport’s annual costs and 6% of annual revenue is attributable to Plum Island, in a
typical year without a coastal emergency.
Table 5. Plum Island’s Contribution to Newburyport’s Budget

Plum Island’s fiscal contribution to both Newbury and Newburyport is both positive and significant
relative to the total budget for each community. Understanding the scale of this fiscal benefit today
provides a useful baseline for comparison as conditions on Plum Island change into future.
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PROJECTED SEA LEVEL RISE AND FLOOD IMPACTS
In order to evaluate the potential fiscal and economic impacts to the two communities resulting from
projected climate change on Plum Island, we needed to understand the projected climate change impacts
on Plum Island. This project used readily available information and geospatial mapping to evaluate
potential future conditions and climate change impacts on Plum Island. We identified various sources of
data from state and regional efforts to map future inundation boundaries and erosion risk locations. The
purpose of these maps was primarily to identify and quantify the projected flood impacts on structures
and roadways on Plum Island. In addition to fulfilling that purpose, the maps of projected impacts tidal
and storm flooding provide an invaluable tool in communicating the scale of potential impacts.

Projections (2030, 2050, 2070)
Climate change projections indicate that sea level will continue to rise, and severe storm events will
increase in severity and frequency into the future. This project evaluated the projected conditions on Plum
Island as a result of sea level rise, severe storm events, and erosion in three future time periods: 2030,
2050 and 2070. This project used the best readily available projection data currently being used by the
Commonwealth of Massachusetts to identify and map the projected sea level rise, inundation and erosion
risk locations on Plum Island and Plum Island Turnpike.
The Commonwealth of Massachusetts State Hazard Mitigation and Climate Adaptation Plan (2018)
provides a probabilistic assessment of future sea level rise for each decade through 2100 over the
baseline year of 2000. The projections for Boston, the northernmost gauge presented in SHMCAP (2018),
are provided in Figure 2 below.
The four categories (scenarios) ranging from Intermediate to Extreme refer to different combinations of
varying greenhouse gas emissions scenarios and varying accounting methods for Antarctic ice sheet
contributions to sea level rise. The High scenario represents “high emissions scenarios and accounts for
possible higher ice sheet contributions to sea level rise” (Resilient MA,2018). As noted by Woods Hole
Group, in the recent report on climate risks to coastal lands in Massachusetts’ North Shore prepared for
the Trustees of Reservations, this “High” scenario reflects the assumption that “global greenhouse gas
emissions continue in a similar fashion to today” (Trustees of Reservations State of the Coast Report:
North Shore, 2020). This scenario selection is also consistent with the sea level rise projections
incorporated into the statewide coastal inundation modeling described below.
Impacts on daily lives and routines from sea level rise can be represented by the extent to which daily or
routine high tide flooding impacts private property, access to that property, and public services to that
property. Daily or near daily impacts from flooding are more relevant to the fiscal and economic impact
analysis than simply looking at risks of flooding from future storm events, reflected in the 100-year flood
maps typically referenced for such analyses. The tidal datum of mean higher high water (MHHW)
represents the average extent of the higher of the two daily high tides over a 19-year tidal epoch. In other
words, high tide will routinely reach of exceed the MHHW level. When high tide starts to routinely reach
across roadways, parking areas, buildings and other property that was previously dry, fiscal and economic
impacts will result. This type of inundation affects daily life in a way that is very different from 50 year or
100 year flood events. This type of routine inundation cannot be ignored of chalked up to unusual
weather.
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In order to estimate the spatial extent of MHHW in the future, we turned to readily available mapping
data to approximate the sea level rise projections. We used geospatial data projections from NOAA’s
Coastal Viewer to show the extent of ‘current’ HMMW plus one-foot flood intervals that approximated the
projected sea level rise in 2030, 2050 and 2070. In this NOAA data, the ‘current’ baseline MHHW
represents a 19-year tidal epoch centered around the year 1992, which is almost a decade earlier than the
baseline represented in the sea level rise projections described above. For our mapping purposes, we
used the following MHHW elevations to represent the corresponding sea level rise projections shown in
Table 6.

Figure 2. Relative Annual Mean Sea Level and Future Scenarios: Boston, MA

Table 6. Sea Level Rise Projections and Representative Mapping of MHHW Rise
FUTURE YEAR

Sea Level Rise Projection
(above Year 2000)

Representative MHHW Rise
(above Year 1992)

2030

1.2 feet

2 feet

2050

2.4 feet

3 feet

2070

4.2 feet

4 feet

Page 11

The Commonwealth of Massachusetts is developing coastal inundation projections for the coast of
Massachusetts, using the Massachusetts Coast Flood Risk Model (MC-FRM). The model is currently being
finalized, but the geospatial projected inundation data were made available for this project by the MCFRM developer (Woods Hole Group). These data were used identify the boundary of the projected 10year and 100-year flood, also known as the boundary of the 10% and 1% Annual Exceedance Probability
(AEP) flood. The area within the 10% AEP flood boundary has a 10% chance of being inundated at least
once in a given year, and the area within the 1% AEP has a 1% chance of being inundated at least once in
a given year. The MC-FRM projections incorporate the same ‘High’ scenario sea level rise projections used
in this project.
Information available through MA Office of Coastal Zone Management’s Shoreline Change Project and
MA Coastal Erosion Viewer was used to identify areas on Plum Island that have a high risk of erosion
based on past erosion and shoreline change trends. The nature of erosion and its interdependence on
wave energy, tides, storm pathways, and human alteration of the land make it incredibly difficult to
identify specific areas where erosion can be expected in the future under changing conditions. For this
reason, we used past trends and recent experience to identify areas that are likely at risk of erosion in the
future. The Shoreline Change data present erosion rates over a short-term recent time interval (1970 –
2014) as well as a longer-term time interval (1800s-2014). Based on the locations of erosion identified in
both of these time intervals, as well as recent severe erosion underway in Newburyport along Reservation
Terrace in the vicinity of the jetty, we identified locations that can reasonably be considered at risk of
impacts from erosion into the future. These are essentially locations that are likely to continue to
experience erosion, but does not include any particular additional locations not previously or currently
exhibiting erosion.
These data are presented on a series of maps showing Plum Island and the Plum Island Turnpike, the
primary visitor and resident access to the island and the only automobile and utility corridor to access the
island. Similarly-formatted maps below present estimated inundation conditions projected for the years
2030, 2050 and 2070. These maps can be accessed online for better resolution at the project website
(www.plumislandlsealevelrise.com).
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Figure 3. Projected MHHW, Extreme Flooding, and Erosion Risk on Plum Island (2030)
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Figure 4. Projected MHHW, Extreme Flooding, and Erosion Risk on Plum Island (2050)

Page 14

Figure 5. Projected MHHW, Extreme Flooding, and Erosion Risk on Plum Island (2070)
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Future Flooding Impacts to Roads and Buildings (2030, 2050, 2070)
The projected extent of both tidal and storm-induced inundation is expected to expand significantly on
Plum Island and the Plum Island Turnpike between now and 2070. As a baseline from which to measure
the impact of future management outcomes, we evaluated the extent of projected flood inundation that
can be expected to occur in the absence of any active flood mitigation, physical improvements or
upgrades to the public infrastructure or shoreline serving Plum island. In other words, based on the maps
above, how many miles of roadway would experience flooding and how many structures would
experience flooding at ground level in 2030, 2050 and 2070 in the absence of any interventions? Table 7
below presents a summary of the roadway miles and structures that are projected to experience flooding
at ground level, structures that are projected to experience a reduction in access due to regularly flooded
roadways, and structures that are projected to experience impacts from erosion.
As seen in Figures 3, 4 and 5 above, there are some key locations that will experience more tidal flooding
with projected sea level rise. Several locations that provide significant access to and around the island will
experience tidal flooding by 2050, including the entrance to Plum Island, Plum Island Boulevard, Sunset
Drive, which provides access to residential areas and the Parker River National Wildlife Refuge, and several
locations along Old Point Road, which provides access to Old Point. By 2050, these projections estimate
that essentially the entire island of Plum Island will be impacted by regular high tide inundation that
restricts access to and around the island. By 2070, this high tide flooding will be significantly more
extensive, particularly along Plum Island Turnpike, through the main intersection onto the island and
along the entire western side of the island. Impacts from a major storm event producing a 10-year flood
event will extend across the entire center of the island, the entirety of Old Point, properties and roads
nearest the shoreline along the Basin between Old Point and North Point, and a majority of the Newbury
residential area south of Plum Island Boulevard. A 100-year flood event will flood a vast majority of the
inhabited portions of Plum Island.
Table 7. Projected Flood and Erosion Impacts on Plum Island in 2030, 2050 and 2070
SCENARIO 1
2030
2050
2070

Structures (Number)
Flooded at Ground Surface by MHHW
13
83
Additional Structures w/ Roadway Access Flooded at Ground
0
1331
Surface by MHHW
Total Impacted by MHHW
13
1414
(Surface Flooding or Access Flooding)
Flooded at Ground Level by 10 Year Flood, but not Flooded at
328
508
Ground Level by MHHW
Flooded at Ground Surface by 10 Year Flood
341
591
Structure Impacted by Erosion
98
0
(But Not Flooded at Ground Level by MHHW)
Roadways (Miles)
Flooded by MHHW
0.06
1.32
Flooded by 10 Year Flood
3.39
6.14
Notes: Total Structures on Plum Island = 1414; Total Roadway Miles on Plum Island = 17.3
(Source: MassGIS, 2019)

246
1168
1414
504
750
0
3.56
7.81
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POSSIBLE FUTURE MANAGEMENT OUTCOMES CONSIDERED
Description of the three scenarios
There are any number of potential management approaches to address these flood impacts on Plum
Island. This analysis does not directly contemplate the specific mechanisms for mitigating flood impacts,
but instead looks at the full spectrum of potential outcomes of the management approaches that one
might pursue. This analysis tries to answer the question of, “what would be the future economic and fiscal
impacts resulting from different flood mitigation approaches, ranging from business-as-usual to extreme
infrastructure and shoreline modifications?’ Consideration in this analysis of a given outcome does not
represent endorsement or actual feasibility; instead, it is meant to provide a frame of reference for future
community discussions about whether or not to pursue certain management goals.
There are many types of information that go into decisions about management of the island, and this
effort aims to support the decision-making process by assessing the economic and fiscal outcomes to
each municipality in the face of anticipated sea level rise impacts. Following are the three basic
management outcomes that we considered in this analysis to address sea level rise impacts on Plum
Island. The management options are identified very broadly in order to characterize the likely outcomes of
these options, which can then be evaluated in the economic and fiscal analysis for comparison purposes.
The fiscal and economic analysis relies on a number of variables, including the number of homes, assessed
value of those homes, number of visitors, and miles of roadway. We are working to estimate these
variables under each of the management options in the face of anticipated sea level rise impacts in three
future target years (2030, 2050 and 2070) 2. The management options and outcomes are described below
and summarized in a table to compare outcomes of each key variable in 2030, 2050 and 2070. The broad
management options are 1) No intervention to address flooding, 2) maintain flood-free access to Plum
Island at least through 2050, and 3) maintain access to Plum Island using all means to save all homes and
roads from flood impacts through 2050. Once these options and outcomes are finalized, they will be
evaluated in the economic and fiscal assessment model. This is a planning-level exercise to evaluate and
compare the economic and fiscal outcomes of these different general management approaches. This
analysis does not include the cost of implementing each management option, but rather provides
information to help evaluate whether to even consider pursuing the given outcome.
•

Scenario 1: No Intervention - No policy or infrastructure intervention;

•

Scenario 2: Maintain Primary Access - Maintain access to Plum Island through the main
intersection through 2050; and

•

Scenario 3: Maintain Access and Protect Everything - Maintain access to Plum Island through
the main intersection and do everything possible to save buildings from flooding, erosion, and
flooded roads through 2050.

These scenarios are further described below. The certainty in the language in describing these scenarios
(e.g., use of the term ‘will’ versus ‘may’) is used for the purpose of clearly defining the conditions that are
used in this economic and fiscal analysis. This language does not suggest any undue certainty of future
projected sea level rise, flood frequency, or specific impacts.
2

These sea level rise projections are presented separately in an accompanying draft document.
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Scenario 1: No Intervention.
• Summary: Regular infrastructure maintenance and public services continue, but no
extraordinary measures to update or improve infrastructure on the island or accessing the
island beyond its expected useful life.
• A significant flood event (10-year flood) is assumed to occur once every 10 years.
• Existing zoning and wetlands regulations continue.
• The number of homes decreases due to flood losses, and the number of visitors
decreases over time due to parking and refuge access limitations.
• By 2050, regular access to Plum Island along Plum Island Turnpike is no longer tenable.
Plum Island Turnpike and the intersection will experience flooding of some sort on a very
regular basis, and more significant flooding during spring and king tides, and during
winter months.
• Some homes will no longer be tenable by 2030 due to very regular flooding of property
and access to the homes, and all homes on Plum Island will be significantly impacted by
2050 because access to the island will be regularly flooded.
• The assessed values of homes continue to increase through 2030, and then begin to
decrease due to flood and access concerns.
• Regular maintenance of public water and sewer systems continues, but no extraordinary
investment is made to repair or upgrade the systems.
Scenario 2: Maintain primary access to Plum Island and through the main intersection.
• Summary: Access to Plum Island is maintained by raising Plum Island Turnpike and the
main intersection with Sunset Dr. and Old Point Rd.
• A significant flood event (10-year flood) is assumed to occur once every 10 years.
• An investment to maintain access to the island is assumed to be made between 2030 and
2050 such that Plum Island can still be accessed in 2050. However, by 2070, access to the
island is overshadowed by the severe extent of flooding on the island.
• Homes that are considered inaccessible in 2050 in Scenario 1 as a result of flooding of
Plum Island Turnpike and the main intersection will be accessible in this scenario. Some
homes will be inaccessible due to flooding of other roads on Plum Island (such as Old
Point Rd. and Sunset Dr.) and some homes will be untenable due to direct flooding.
• By 2050, the entrance to the Parker River National Wildlife Refuge on Sunset Dr is
inaccessible. The Newburyport parking lot at the end of Northern Blvd is a low point and
experiences flooding somewhat regularly. The Newbury parking lot at the island center is
similarly at risk of flooding and damage as a result of erosion on the nearby beach. As a
result, the number of visitors to Plum Island is reduced significantly due to lack of parking
and beach access.
• Regular maintenance of public water and sewer systems continues, but no extraordinary
investment is made to upgrade the systems.
Scenario 3: Maintain access to Plum Island and use all means to protect homes from flooding,
erosion and flooded roads through 2050.
• Summary: Access to Plum Island is maintained, as in Scenario 2, in addition to taking
extraordinary measures (undefined) to protect homes and island roadways from flood
and erosion damage through the year 2050, thirty years in the future.
• A significant flood event (10-year flood) is assumed to occur once every 10 years.
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•

•
•
•

An investment to maintain access to the island is assumed to be made between 2030 and
2050 such that Plum Island can still be accessed in 2050. Investments to protect homes,
neighborhoods and roadways from erosion and flooding are made on an ongoing basis.
However, by 2070, access to the island is overshadowed by the severe extent of flooding
on the island.
All homes remain accessible and unimpacted by flooding on the island through 2050.
The number of visitors to Plum Island stays constant through 2050.
Regular maintenance of public water and sewer system continues, and extraordinary
measures to repair or update the system are made as needed to keep it operational for all
homes and businesses through 2050.

Discussion of flood impacts associated with each scenario
The extent of flood impacts varies under each outcome scenario for each projected future year (2030,
2050 and 2070). For purposes of the fiscal and economic analysis, these flood impacts are described in
terms of impacts to structures and impacts to roadway miles. These impacts are summarized below in
Table 8. The columns presented under Outcome 1 represent a scenario of sea level rise and storm impacts
in which the communities undertake no intervention; these columns present the same impacts presented
in Table 7 above. Preserving flood-free access to Plum Island and through the main intersection entering
Plum Island through the year 2050 significantly reduces the tidal flood impacts to structures and roadways
through 2050. However, the flood impacts in 2070 under Scenario 2 are the same as under the No
Intervention scenario because floods are only mitigated for the next 30 years. Scenario 3 by definition
reduces tidal flooding impacts to zero structures and zero roadway miles through 2050; but, as with
Scenario 2, the numbers match Scenario 1 (the No Intervention scenario) by 2070. While these results
alone might suggest that management options leading to Scenario 3 is the preferred option because of
the flood impacts avoided, it also begs the question, “How much do these interventions cost to achieve
these flood reductions?” This project did not evaluate the specific design and costs of such interventions,
which may or may not be feasible; however, we did consider the likely scale of the costs for such
interventions by compiling information about the estimated capital costs for other relevant similar
projects. These costs are described in the following section.
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Table 8. Projected Flood Impacts on Plum Island of Three Management Scenario Outcomes
OUTCOME 1

OUTCOME 2

OUTCOME 3

2030

2050

2070

2030

2050

2070

2030

2050

2070

13

83

246

13

62

246

1

0

246

0

1331

1168

0

222

1168

0

0

1168

13

1414

1414

13

284

1414

1

0

1414

328

508

504

328

524

504

244

584

504

341

591

750

341

586

750

245

584

750

98

0

0

98

100

0

0

0

0

Flooded by MHHW

0.06

1.32

3.56

0.06

0.86

3.56

0.02

0.00

3.56

Flooded by 10 Year Flood

3.39

6.14

7.81

3.39

6.14

7.81

2.43

6.14

7.81

Structures (Number)
Flooded at Ground Surface by MHHW
Additional Structures w/ Roadway Access Flooded at
Ground Surface by MHHW
Total Structures Impacted by MHHW by Surface Flooding
or Access Flooding
Structures Flooded at Ground Level by 10 Year Flood, but
not Flooded at Ground Level by MHHW
Flooded at Ground Surface by 10 Year Flood
Structure Impacted by Erosion, But Not Flooded at Ground
Level by MHHW
Roadways (Miles)

Scale of Costs Associated with Achieving Management Outcomes
Plum Island is not alone in facing the impacts from sea level rise and storms, particularly with regard to its
long access road across a coastal marsh system. While every coastal island and associated access road is
unique, they share enough similar elements that it is valuable to compare the costs being developed for
other projects in the local region. Specifically, we identified the planning level costs being considered for
roadway elevation projects in Ipswich MA, Salisbury, MA and the Florida Keys, as well as a bridge
reconstruction project being undertaken in Seabrook and Hampton, NH. These projects share similar sea
level rise challenges, similar challenges with regard to meeting wetland permit requirements that limit the
amount of wetland impacts allowed by roadway and roadbed widening required to elevate the road, and
similar challenges with upgrading (increasing the size of) culverts conveying marsh flows under the
roadway. At the same time, the specific decisions about the design elevations to which to raise the road,
culvert sizes and road width vary from project to project.
These relevant road and bridge projects are summarized below, based on information gathered from
permitting documents, official project public information, and news articles. For comparison purposes,
Plum Island Turnpike is approximately 2 miles in length from Ocean Avenue (Rolfe’s Lane) to Old Point
Road/Sunset Drive on Plum Island. In addition, the water and sewer lines serving Plum Island are located
within the right of way of Plum Island Turnpike, the roadway includes a bridge spanning Plum Island River,
and there are at least two significant culverts connecting marsh flows under the roadway. The scale of the
costs to elevate a roadway in a coastal marsh setting range from $2.5 million/mile to $17.8 million/mile
for projects in the vicinity of Plum Island, while in the Florida Keys a detailed cost analysis estimated costs
for a particular representative 3-mile stretch of road in the range of $25-$60 million/mile depending on
how high the road was elevated. The Seabrook-Hampton Bridge Replacement project is estimated to cost
approximately $67 million/mile.
Based on these planning level costs, it is reasonable to consider that elevating the Plum Island Turnpike to
a level that would avoid all tidal flood impacts through 2050, which would likely require adjustments to
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the Plum Island River bridge and replacement of at least 2 culverts, could cost tens of millions of dollars.
Achieving Management Outcome 2 would include conceivably elevating Plum Island Turnpike, as
described above, in addition to elevating the intersection at the main entrance to Plum Island, bringing
these roadways above the projected 2050 MHHW elevation. The total cost of such a project can
reasonably cost $60 million. This hypothetical capital cost expenditure is examined in the fiscal analysis in
Section 5.
Table 9. Planning Level Construction Costs of Other Relevant Road Projects, for Scale
Jeffrey's Neck Elevation Road (Ipswich, MA) (1,2)
•

Raise 4000 linear feet to El 9’ (currently between El 7 - 10). This is 4 feet below the current 100yr flood elevation of 13 ft.

Argilla Rd Elevation Project (Ipswich, MA) (1,2)
•
•
•

•
Sources:

$25-$60.3M/mile

Elevate a 3-mile stretch of road at the southern tip of Sugarloaf Key to keep it dry year-round:
o in 2025, raise it by 1.3 feet, $25 million per mile.
o in 2045, raise it by 2.2 feet $42.7 million per mile
o in 2060, $60.3 million per mile

Seabrook-Hampton Bridge Replacement Project NHDOT (Seabrook
& Hampton, NH) (5)
•

$10.2M/Mile

Raise 0.5 miles of roadway to El. 9.3 (currently El. 6’)
Replace 2 box culverts

Florida Keys – Cost Analysis (Florida Keys, FL) (4)
•

$5.5 – $17.8M/Mile

Raise 0.45 miles to El 9’. This is 4 feet below the current 100-yr flood elevation of 13 ft.
Enlarge a culvert
Cost would be more for a bridge span instead.

Ring's Island Project (Salisbury, MA) (3)
•
•

$2.5 Million/Mile

$66.8M/mile

Replace with 1300’ fixed bridge, with 50’ road width (2 travel lanes, sidewalk and shoulder on
each side)
Note: Bridge is longer than PI Turnpike bridge span, and significantly taller.

1) Ventimiglia, 2021; 2) Kuhn, 2020; 3) 4) Flavelle and Mazzei, 2019; 5) NHDOT, 2021.
The potential costs for achieving Outcome 3 are more amorphous due to the fact that the management
approaches that would need to be achieved for Outcome 3 are highly speculative, varied and would need
to be employed across the vast majority of the island shoreline and/or roadway network. The concept
behind Outcome 3 is to evaluate the potential economic and fiscal benefits that might be achieved from
this outcome, as an outer boundary of the analysis. This analysis does not suggest that this outcome
could truly be achieved in light of regulatory constraints, private property access, and engineering and
design challenges. All that being said, the combination of management options that would likely need to
be pursued for Outcome 3, in addition to the roadway elevation efforts described for Outcome 2, would
include shoreline fortification (berms, walls, beach nourishment, dune restoration, etc.), elevation of
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additional roadways, and likely targeted adjustments and upgrades to certain public utility infrastructure
to accommodate the roadway improvements.
The cost of the management options, in their entirety, that would be required to achieve Outcome 3 is
virtually impossible to pinpoint at this time. However, we know that there have been significant costs
expended in recent years to mitigate and recover from storm damage and erosion at specific locations on
Plum Island. The costs of these efforts can inform our analysis with regard to potential fortification costs
applied across the island. In our research, it became clear that neither the Town of Newbury or the City of
Newburyport, nor state or federal agencies, tracks or compiles comprehensive information about the
public costs being spent to address storm damage recovery, preparation, mitigation, and emergency
response on Plum Island. Costs that are being covered are being covered by a variety of different
agencies, including local, state and federal agencies, in a mostly reactive manner. In many cases, costs are
also being borne by private property owners, in some cases to undertake emergency work that is not fully
permitted or only temporary in nature. Much of the cost associated with planning and labor (emergency
preparation and response, for example) are considered part of the normal work of the public agencies
(municipalities or state) and are not tracked in association with such emergencies.
In order to try to gauge the scale of these costs, we have compiled some anecdotal information from
news sources regarding the reported costs expended by various entities to address storm and erosion
mitigation, response and coastal fortification. These anecdotes are presented in Table 10. Expenditures
ranged from tens of thousands to millions of dollars for specific projects over the past 15 years. The total
public expenditures presented in this table alone exceed $26 million, and the private expenditures in the
table are over $800,000. Clearly these anecdotes presented below are just a portion of the total expenses
spent to address storm preparation, emergency response, and erosion issues during the past 15 years,
and did little to address long-term mitigation of flood and erosion impacts. With climate change, the
frequency and need for such expenditures will increase significantly. Likewise, the expenditures that would
be needed to mitigate flooding and erosion around the entire developed portion of the island to levels
that will protect the island through 2050, as contemplated to achieve Outcome 3, will be significantly
greater than what is shown here. It is entirely reasonable that such public expenses could be at least
$150M; this is the hypothetical amount that is evaluated in Section 5 below.
Table 10. Storm and Erosion Mitigation/Fortification Costs – Anecdotes from Plum Island
Year

Description

2008

Newbury/Plum Island Taxpayers Association used $250,000 grant from DCR for sandbags
along Fordham Way. (1)

2010

$800,000 Newbury home deemed unsafe due to erosion, owners sold for a reduced price of
$300,000, for a loss of $500k. (2)

2010

Merrimack River federal agency dredging and placement of 160,000 cy of sand at center
island, low bid was $5.5M. (2)

2012

Beach scraping undertaken in front of Annapolis Way by homeowners to construct a
temporary berm. By March 2013, berm was gone. (3)

2013

$15-$40,000 per house spent by 7 homeowners to place rip rap without permit near center
island. (3)
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Year

Description

2015

Sewer failure. $275,000 in city overtime, contractors, supplies and hotel costs. CDM
settlement was $5 Million. (4)

2016

DCR spent $150,000 to build a temporary dune in front of Reservation Terrace. (5)

2018

Neighbors raised $17,000 for 1000-foot long 6-foot wide berm on DCR property. (5)

2021

$19M in federal funds plus $250k-$1.8M in local match for Merrimack River and Piscataqua
dredging and placement of nourishment sand on PI and Salisbury. (6)

Sources: 1) Fox, 2009; 2) Schworm, 2010; 3) Gellerman, 2013; 4) McCabe, 2015; 5) Greenstein, 2018; 6) WBZ
News Radio, 2021

FISCAL AND ECONOMIC ANALYSIS OF MANAGEMENT

OUTCOMES

Introduction
The analysis of management outcomes models the economic and fiscal impact of Plum Island on the
Town of Newbury and the City of Newburyport under the three management outcomes or “scenarios” for
three points in the future – 2030, 2050, and 2070. This analysis examines how the economic and fiscal
impact of Plum Island, as determined in the baseline analysis (Section 2) is anticipated to change based on
the magnitude and nature of the property impacts from sea level rise as described in the previous section.

Fiscal Impact Analysis
The fiscal impact analysis examined the expected change to the baseline fiscal impact or “fiscal benefit” as
calculated in Section 2. The fiscal impacts, as previously discussed, include municipal revenues (e.g.,
property taxes) and costs (e.g., police and fire protection services).

5.2.1 Methodology and Assumptions
To calculate the future fiscal impact of Plum Island, we built upon work that was completed in the Baseline
Analysis (See Section 2). Results of this analysis were used to calculate the average annual cost and
revenue per Plum Island property, as well as the average net fiscal impact per Plum Island property. The
average net fiscal impact per Plum Island property was applied to the number of properties under each
scenario to calculate total fiscal benefit attributed to Plum Island in the future.
The projected fiscal benefit does not account for the potential future storm-related costs and investments
needed to adapt to sea level rise and achieve these scenarios. The “fiscal benefit” is calculated as the
difference between municipal revenue and cost, in terms of typical operating expenses associated with
Plum Island.
The following section outlines general assumptions used for the analysis, particularly as it relates to
number of properties.
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•

Types of Property Impacts. In the future, as previously discussed, properties will fall into one of
three categories:
o

Flooded or Inaccessible Daily

o

High Risk of Storm or Erosion Damage

o

Minimal Impact

•

Number of Properties. According to data provided by the assessors of the communities for the
Baseline Analysis, there are currently 685 residential properties on Plum Island in Newbury and
500 in Newburyport. There are also a handful of commercial properties in each community.

•

Future Build Out. According to the communities, there are an estimated 5 buildable lots
remaining on Plum Island in Newburyport and 24 in Newbury. It is assumed that four (4) new
homes will be constructed annually on Plum Island in each community, based on historical trends.
This means that all remaining lots are assumed to be built out by 2030.

•

Net Fiscal Impact per Home. The net fiscal impact per minimally impacted Plum Island home is
assumed to remain the same as the baseline net fiscal impact her home. Homes that are at high
risk for storm or erosion damage will have a net fiscal impact that is lower due to a discounted
property value of 15% compared to minimally impacted homes because of their high risk status.
This is based on assumed changes in property value (see Appendix B: Fiscal and Economic
Analysis of Management Outcomes for more details).

•

Property Value Impacts. Assumptions about future property value inform the assumptions on
net fiscal impact per home. The threat of sea level rise has had no significant impact on Plum
Island property values to date based on previous research and discussions with municipal tax
assessors. It is assumed that property values of minimally impacted properties will continue to
appreciate in line with historic trends while properties at high risk of storm or erosion damage will
be valued at a 15% less than minimally impacted properties.

•

All values used throughout the analysis are in 2020 dollars.

5.2.2 Fiscal Impacts by Scenario and Timeframe
The following sections project the future fiscal implications for each of the three Scenarios (Management
Outcomes):
•

Scenario 1: No Intervention - No policy or infrastructure intervention;

•

Scenario 2: Maintain Primary Access - Maintain access to Plum Island through the main
intersection through 2050; and

•

Scenario 3: Maintain Access and Protect Everything - Maintain access to Plum Island through
the main intersection and do everything possible to save buildings from flooding, erosion, and
flooded roads through 2050.
Scenario 1: No Intervention
Scenario 1 Property Impacts
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As shown in the following charts, all Plum Island properties are classified as “Flooded or Inaccessible
Daily” in the year 2050 as the primary access to Plum Island is severely impeded due to regular daily
flooding. However, in 2030, less than 1% of properties (a total of 11) are classified in this category. At the
same time, 366 properties on Plum Island are considered “high risk” in 2030.
Figure 6. Town of Newbury: Scenario 1 Projected Property Impacts
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Figure 7. City of Newburyport: Scenario 1 Projected Property Impacts
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Scenario 1 Fiscal Impacts
Based on the anticipated property impacts, both municipalities are projected to experience a decline in
the annual fiscal benefit from Plum Island. As discussed in Section 3, the Town of Newbury is currently
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receiving a fiscal benefit from Plum Island of approximately $3.1 million per year, while the City of
Newburyport is experiencing a similar annual fiscal benefit of $3.0 million. By 2030, that benefit is
expected to decline by 4% for the Town of Newbury and by 6% for the City of Newburyport. By 2050, the
fiscal benefit is lost entirely for both municipalities.

Table 11. Scenario 1; Annual Fiscal Benefit from Plum Island

2030
Annual
Fiscal
Benefit

2050

%
Change
From
Today

Annual
Fiscal
Benefit

%
Change
From
Today

2070
Annual
Fiscal
Benefit

%
Change
From
Today

Town of Newbury

$2,966,645

-4%

$0

-100%

$0

-100%

City of Newburyport

$2,801,573

-6%

$0

-100%

$0

-100%

The graph below illustrates the decline in the fiscal benefit for the two municipalities combined. The
portion of the fiscal benefit attributed to “minimal impact” properties is shown in green while the benefit
attributed to the “high risk” properties is shown in yellow. The graph illustrates a modest decline in the
fiscal benefit through 2030 before the fiscal benefit declines to zero in 2050.
Figure 8. Scenario 1 Annual Fiscal Benefit from Plum Island (Newbury and Newburyport
Combined)
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Scenario 2: Maintain Primary Access to Plum Island
Scenario 2 Property Impacts
As shown in the following charts, the property impacts under Scenario 2 are less severe than those in
Scenario 1 as significantly fewer properties are flooded or inaccessible daily in 2050 for both communities.
Approximately 19% of Newbury’s Plum Island properties and 22% of Newburyport’s are projected to be
flooded or inaccessible daily in 2050, even with primary access to Plum Island maintained. A larger
proportion – 28% in Newbury and 42% in Newburyport – are expected to be “high risk” properties due to
sea level rise in 2050. All Plum Island properties are classified as “Flooded or Inaccessible Daily” in 2070 as
the impacts of sea level rise cannot be mitigated by maintaining primary access to the island alone.
Figure 9. Town of Newbury: Scenario 2 Projected Property Impacts
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Figure 10. City of Newburyport: Scenario 2 Projected Property Impacts
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Scenario 2 Fiscal Impacts
As shown in the following table, the fiscal benefit declines in the future, but at a much less dramatic rate
compared to Scenario 1. Rather than losing the full fiscal benefit in 2050, the Town of Newbury is
projected to lose only 22% of the annual fiscal benefit while the City of Newburyport would lose 29% of
its annual fiscal benefit from Plum Island. However, by 2070, the fiscal benefit from Plum Island is lost in
its entirety as all properties in the island are flooded or inaccessible on a daily basis.
Table 12. Scenario 2: Annual Fiscal Benefit from Plum Island

2030

Annual

%
Change
From
Today

2050

Annual

%
Change
From
Today

2070

Annual

%
Change
From
Today

Town of Newbury

$2,966,645

-4%

$2,418,699

-22%

$0

-100%

City of Newburyport

$2,801,573

-6%

$2,139,077

-29%

$0

-100%

The graph below illustrates the decline in the fiscal benefit for the two municipalities combined. The
portion of the fiscal benefit attributed to “minimal impact” properties is shown in green while the benefit
attributed to the “high risk” properties is shown in yellow. The graph illustrates a modest decline in the
fiscal benefit through 2030 before the decline in the annual fiscal benefit begins to accelerate before
reaching zero in 2070.
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Figure 11. Scenario 2 Annual Fiscal Benefit from Plum Island (Newbury and Newburyport
Combined)
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Scenario 2 Consideration of Costs
It is important to consider the substantial costs that would be required to achieve Scenario 2, such as
elevating Plum Island Turnpike. The precise cost to achieve the Scenario 2 outcome is not known, but
based on cost information for similar types of projects across the U.S., it is reasonable to assume that a
$60 million cost is within the realm of possibility. While not an actual cost estimate, this figure provides a
helpful illustration for how the fiscal benefit would be affected by this level of cost.
The following graph illustrates the impact of a $60 million hypothetical Plum Island Access Project. While
state, federal, or other funds could potentially be available, the cost is assumed to be incurred by the
municipalities for this illustrative example. It is also assumed that this illustrative cost is financed over 30
years, beginning in 2030. With financing costs (assuming a 3% interest rate), the hypothetical access
project results in an overall cost to the municipalities of approximately $94 million or approximately $3.1
million per year.
As a result of this cost, the annual fiscal benefit declines by approximately 50% for the 30 year period. The
long-term fiscal benefit of Plum Island is still positive overall; however, the financing costs have reduced
the fiscal benefit by 62%. In this example, the maximum the municipalities could spend on the project
without having an overall negative fiscal impact is approximately $152 million overall, but a maximum
project cost of approximately $100 million when financing costs are factored in.
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Figure 12. Scenario 2: Fiscal Illustration of Hypothetical Plum Island Access Project
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Scenario 2 Consideration of Timing
The timing of when an investment is made to maintain primary access to Plum Island is important and has
fiscal implications. The prior example showed that a $60 million project ($94 million long-term cost with
financing) would still make “fiscal sense” with the long-term benefit outweighing the overall long-term
cost. However, if that investment wasn’t made until 2050, it would no longer make fiscal sense.
The following graph illustrates how the delay in this intervention would result in an overall negative fiscal
impact. While a delayed investment would mean an additional 20 years without financing costs to the
municipalities on the front end, the municipalities would also be paying financing costs through 2080 – 10
years after the fiscal benefit of Plum Island has dropped to zero. When the long-term benefits and costs
are considered in this scenario, it shows that the municipalities are fiscally “worse off” by approximately
$59 million due to the 20-year delay in making the investment.
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Figure 13. Scenario 2: Fiscal Illustration of Hypothetical Plum Isaldn Access Project: 2030 vs. 2050
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Scenario 3: Maintain Primary Access to Plum Island and Protect Everything
Scenario 3 Property Impacts
As shown in the following charts, the property impacts in Scenario 3 are less severe than those in both
Scenario 1 and Scenario 2 based on the management outcome of protected properties on Plum Island.
With this outcome, there are no properties that are flooded or inaccessible daily in 2030 or 2050. A
number of properties are still projected to fall into the high risk classification, including 41% of Newbury
Plum Island properties and 42% of Newburyport Plum Island properties. Overall, an additional 244
properties from both communities combined are prevented from being flooded and inaccessible daily
compared to Scenario 2. Similar to Scenarios 1 and 2, all Plum Island properties are classified as “Flooded
or Inaccessible Daily” in 2070 as the impacts of sea level rise are expected to be significant enough to
overcome even extreme protection interventions.
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Figure 14. Town of Newbury: Scenario 3 Projected Property Impacts
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Figure 15. City of Newburyport: Scenario 3 Projected Property Impacts
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Scenario 3 Fiscal Impacts
As shown in the following table, the fiscal benefit declines in the future, but at a much less dramatic rate
compared to both Scenario 1 and Scenario 2. In 2030, only 5% of the annual fiscal benefit to the Town of
Newbury and 8% to the City of Newburyport from Plum Island is lost. This represents a relatively modest
decline in the fiscal benefit from 2030 through 2050, attributable primarily to the reduction in value and
property taxes from more high-risk properties. As with the other scenarios, by 2070 the fiscal benefit from
Plum Island is lost in its entirety as all properties on the island are flooded or inaccessible daily.
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Table 13. Scenario 3: Annual Fiscal Benefit from Plum Island

2030

Annual

%
Change
From
Today

2050

Annual

%
Change
From
Today

2070

Annual

%
Change
From
Today

Town of Newbury

$2,991,473

-3%

$2,926,005

-5%

$0

-100%

City of Newburyport

$2,821,480

-6%

$2,752,239

-8%

$0

-100%

The graph below illustrates the decline in the fiscal benefit for the two municipalities combined. The
portion of the fiscal benefit attributed to “minimal impact” properties is shown in green while the benefit
attributed to the “high risk” properties is shown in yellow. The graph illustrates only a modest decline in
the fiscal benefit through 2050 before the decline in the annual fiscal benefit trends towards zero in 2070
when the full annual fiscal benefit of Plum Island is lost.
Figure 16. Scenario 3 Annual Fiscal Benefit from Plum Island (Newbury and Newburyport
Combined)
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Scenario 3 Consideration of Costs
As with Scenario 2, there would be a substantial cost to both maintain primary access to Plum Island and
undertake interventions that would protect all properties through at least 2050. This study does not
examine the potential infrastructure and other engineering efforts that would lead to the Scenario 3
outcome or provide detailed cost estimates for these types of projects. However, these costs are a critical
element in understanding the fiscal implications of Scenario 3. Therefore, this section presents an
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illustrative example of a $150 million investment to achieve the Scenario 3 outcome (note that in reality
the $150 million may not be all one project but a series of individual projects). While not a precise cost
estimate, this figure is within the realm of possibility given the costs of major flood and sea level rise
investments being made in coastal areas in the U.S. and may in fact represent an estimate on the
conservative end of the potential cost range.
The following graph illustrates the impact of this $150 million hypothetical Plum Island access and coastal
protection project. While state, federal, or other funds could potentially be available, the cost is assumed
to be incurred by the municipalities for this illustrative example. It is also assumed that this illustrative cost
is financed over 30 years, beginning in 2030. With financing costs, the hypothetical access project results
in an overall cost to the municipalities of approximately $235 million or approximately $7.8 million per
year.
As a result of this cost, the annual fiscal benefit immediately becomes negative as the annual financing
cost exceeds the annual fiscal benefit generated by Plum Island by approximately $1.7 million. Even with
several periods with a positive fiscal benefit (i.e., non-financing years from today through 2030, and 2060
through 2070) the magnitude of the overall long-term cost fully absorbs the long-term fiscal benefit. In
fact, in this example, any upfront cost greater than $150 million (or $235 million if not financed) results in
a long-term negative fiscal benefit from Plum Islands from today through 2070.
Figure 17. Sceanrio 3: Fiscal Illustration of Hypothetical Plum Island Access & Protection Project(s)
of $150 Million
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While $150 million (if financed or $235 million if not financed) represents the approximate cost that
absorbs the full long-term fiscal benefit of Plum Island to the two municipalities (today through 20170), it
is also important to consider the fiscal implications on an annual basis. For example, at a certain cost
threshold, the annual financing cost will exceed the annual fiscal benefit from Plum Island. This would
essentially result in a period of time (the financing period) where the annual costs of the Scenario 3
intervention exceed the annual benefit, resulting in an overall net negative annual fiscal impact.
The following graph illustrates the impact to the annual fiscal benefit from Plum Island from a $115
million investment when financed over 30 years. An upfront cost of $115 million (excluding financing
costs) or greater results in an annual net negative fiscal impact. A cost less than $115 million would
maintain a positive annual fiscal benefit from Plum Island.
Figure 18. Scenario 3: Fiscal Illustration of Hypothertical Plum Island Access & Protection
Project(s) of $115 Million
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5.2.3 Fiscal Impact Scenario Comparison
The fiscal benefit of each scenario, prior to the factoring in of “recovery and adaptation” costs, such as the
major investments required to achieve the Scenario 2 and Scenario 3 outcomes, are shown on the graph
below. The results of the fiscal analysis indicate that Scenario 3 provides the greatest fiscal benefit
compared to Scenario 2 and Scenario 1, however, the anticipated expense to achieve Scenario 3 would
likely outweigh the entire benefit of Scenario 3. Scenario 2 (Maintaining Primary access to Plum Island)
offers a slightly reduced long-term fiscal benefit but would also be much less costly to achieve than
Scenario 3. Without any intervention, Scenario 1 illustrates the relatively dramatic difference in the longterm fiscal benefit of Plum Island with the fiscal benefit being lost a full 20 years before that of Scenarios 2
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and 3. Overall, the results indicate that investing in maintaining primary access preserves significantly
more of the fiscal benefit of Plum Island than making no intervention, while making an additional
investment to protect all properties on Plum Island provides a relatively modest incremental benefit (and
with a much larger cost).
Figure 19. Scenario Comparison: Annual Fiscal Benefit (Newbury and Newburyport Combined)
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Table 14. Town of Newbury: Change to Annual Fiscal Impact of Plum Island by Scenario and
Timeframe

2030

Scenario 1
Scenario 2
Scenario 3

Annual
$2,966,645
$2,966,645
$2,991,473

% Change
From Today
-4%
-4%
-3%

2050
Annual
$0
$2,418,699
$2,926,005

% Change
From Today
-100%
-22%
-5%

2070
Annual
$0
$0
$0

% Change
From Today
-100%
-100%
-100%
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Table 15. City of NewburyportL Change to Annual Fiscal Impact of Plum Island by Scenario and
Timeframe

2030

Scenario 1
Scenario 2
Scenario 3

Annual
$2,801,573
$2,801,573
$2,821,480

% Change
From Today
-6%
-6%
-6%

2050
Annual
$0
$2,139,077
$2,752,239

% Change
From Today
-100%
-29%
-8%

2070
Annual
$0
$0
$0

% Change
From Today
-100%
-100%
-100%

5.2.4 Key Takeaways from Fiscal Impact Analysis
The fiscal analysis of the three scenarios provides several key takeaways, as detailed below:
1. Plum Island currently provides a positive fiscal benefit to each community: As discussed in
Section 2, the properties on Plum Island currently provide a positive benefit to each municipality
with revenues, predominantly property tax revenues, exceeding the cost of municipal services
provided to the properties and residents on Plum Island each year.
2. The fiscal benefit of Plum Island depends on the accessibility and habitability on the island:
For properties to continue to provide a net fiscal benefit to the two municipalities, they must
maintain their value, which requires properties to be reliably accessible and to maintain a general
state of good repair.
3. The fiscal benefit of Plum Island is likely to decline beginning in the very near future due to
sea level rise. By 2030, the fiscal impacts of sea level rise will already have begun to be realized
by the two municipalities with some properties being flooded or inaccessible on a daily basis or in
areas at much higher risk of erosion or storm damage. Both types of impacts will reduce property
values and decrease the fiscal benefit of Plum Island.
4. The fiscal benefit of Plum Island can be prolonged by keeping Plum Island properties
accessible – if the costs don’t outweigh the fiscal benefits. Investment(s) to maintain primary
access to Plum Island would likely make “fiscal sense” with the long-term fiscal benefit of doing so
outweighing the costs to achieve.
5. In addition to maintaining access, extreme measures could keep more properties accessible
and habitable – but high costs would likely outweigh the fiscal benefit. The incremental fiscal
benefit of major projects to protect properties from the expected rise in sea levels would
generally not make “fiscal sense” with the costs to do so far outweighing the fiscal benefit that
would be preserved by doing so.
6. Time is of the essence. Fast action makes more fiscal sense. The sooner investments are made
to preserve the fiscal benefit of Plum Island, the greater the long-term fiscal benefits to each
community are provided. Delaying investments long enough may leave the municipalities with
ongoing costs even after the fiscal benefit of Plum Island has been lost.
7. Regardless of action taken, the fiscal benefit of Plum Island is going to decrease over time
because of sea level rise. By 2070, the fiscal benefit of Plum Island to both Newbury and
Newburyport is likely to be reduced to zero in all instances and despite all adaptation efforts;
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however, the analysis shows that there are more fiscally sensible approaches over the next 50
years that will prolong the fiscal benefit of Plum Island in a manner that allows the communities
to gradually adapt to new fiscal realities, rather than face a more immediate and abrupt loss of
revenue.

Economic Impacts of Management Outcomes
The economic analysis examined the expected change to the baseline economic benefit of Plum Island as
calculated in Section 3. The economic impacts, as previously discussed, include jobs, earnings (wages), and
sales (economic output).

5.3.1 Methodology and Assumptions
To calculate the future fiscal impact of Plum Island, we made projections related to the four key drivers of
economic benefits from Plum Island:
1.

Plum Island resident spending in the two municipalities

2.

Plum Island second homeowner spending in the two municipalities

3.

Visitors to Plum Island that spend money in the two municipalities

4.

Spending related to construction activity that occurs on Plum Island

The following section outlines key assumptions that are used in calculating the economic impact of Plum
Island across the scenarios. Additional details can be found in Appendix B: Fiscal and Economic Analysis of
Management Outcomes.
•

Declining proportion of owner-occupied homes. It is assumed that there will be a 3percentage point decrease in the proportion of owner-occupied homes (out of total homes)
relative to the baseline, every ten years. This is based on community level data from the U.S.
Census and the assumption that as the cost to maintain a home on Plum Island increases, the
proportion of homes that are used for purposes other than being owner-occupied by permanent
residents will increase. The increase in other non-owner-occupied home categories is distributed
proportionally across the other home types.

•

Long-term occupants will continue to spend similarly to permanent residents. Homes that
are occupied for the majority of the year, including owner occupied homes, year-round rentals,
and partial rental/partial personal use, are assumed to have spending patterns most similar to
permanent resident households.

•

Number of overnight visitors is tied to number of short-term rentals. In each scenario, the
number of overnight visitors staying in short term rentals will change proportionally to the
number of short-term rentals on Plum Island. The number of beach day visitors will remain
constant due to parking capacity at the municipal and private lots. Parker River Wildlife Refuge
visitation will increase by 2% annually, based on historical data provided by Parker River, until
maximum annual capacity is reached.

•

The pace of construction will remain consistent until 2030, when the supply of buildable lots will
be exhausted. Beyond 2030, new improvements will be limited only to existing structures. In
recent years, improvements to existing properties have accounted for about 53% of all
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improvement-related growth in assessed value on Plum Island. The remaining growth in property
improvement value has come from new-build construction. It is estimated that all lots available
for new build will be built out by 2030. Therefore, overall construction spending in 2030 (and
beyond) will continue at a slower rate and be limited to improvements to existing homes (rather
than new builds).

5.3.2 Scenario 1 Economic Impacts
With no intervention, the economic benefits of Plum Island will continue to grow in the near-term, but
with primary access to the Island lost in 2050, there will be no visitors to the island or residents that spend
money at local businesses.
Table 16. Scenario 1: Economic Impact of Plum Island; Change from Baseline
2030
Newbury

Newburyport

Earnings

+$151,714

+$212,4760

Sales

+$378,938

+$5,202,495

Jobs

+5

2050

2070

Flooded

Flooded

+64

Therefore, in 2050, the economic benefit of Plum Island is lost for both communities, representing a loss
of 66 jobs in Newbury and 718 jobs in Newburyport (compared to 2030 economic impact projections).
This economic loss corresponds to a loss of $1.85 million and $23.3 million in annual wages for Newbury
and Newburyport, respectively. Newbury will lose $4.99 million in annual economic activity while
Newburyport will lose approximately $61.7 million in economic activity between 2030 and 2050.
Table 17. Scenario 1: Economic Impact Of Plum Island by Timeframe
Baseline/ Current
Conditions

2030

Newbury

Newburyport

Newbury

Newburyport

Earnings

$1,701,450

$21,138,789

$1,853,164

$23,263,549

Sales

$4,610,304

$56,543,041

$4,989,242

$61,745,536

Jobs

61

654

66

2050

2070

Flooded

Flooded

718

5.3.3 Scenario 2 Economic Impacts
With primary access to Plum Island maintained as an outcome of Scenario 2, the economic benefits of
Plum Island are still being realized in 2050 and are projected to grow compared to 2030. The economic
benefits are still lost by 2070, when the impacts of sea level rise are expected to make Plum Island
generally inaccessible, despite any intervention made as part of Scenario 2.
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Table 18. Scenario 2: Economic Impact of Plum Island: Change from Baseline
2030

2050

2070

Newbury

Newburyport

Newbury

Newburyport

Earnings

+$151,714

+$2,124,760

-$11,496

+$535,604

Sales

+$378,938

+$5,202,495

-$61,796

+$962,956

Jobs

+5

+64

+1

+20

Flooded

As shown in the following table, the economic benefit will continue to grow through 2030 before
declining slightly through 2050. The economic benefits then decline after 2050 before the full economic
benefit of Plum Island is lost by 2070 resulting in a loss of 674 jobs for Newburyport and 62 jobs in
Newbury from 2050 through 2070.
Table 19. Scenario 2: Economic Impact of Plum Island by Timeframe
Baseline/ Current
Conditions

2030

2050

2070

Newbury

Newburyport

Newbury

Newburyport

Newbury

Newburyport

Earnings

$1,701,450

$21,138,789

$1,853,164

$23,263,549

$1,689,954

$21,674,393

Sales

$4,610,304

$56,543,041

$4,989,242

$61,745,536

$4,548,508

$57,505,997

Jobs

61

654

66

718

62

674

Flooded

5.3.4 Scenario 3 Economic Impacts
With the additional interventions that would achieve the Scenario 3 outcome in which properties are
protected from seal level rise (up until 2070), additional economic benefits are generated from Plum
Island, with Newburyport gaining 94 jobs due to Plum Island compared to today and compared to a
smaller gain of 20 jobs in Scenario 2 during the same timeframe. Newbury stands to gain 8 additional jobs
through 2050 compared to 1 additional job in Scenario 2.
Table 20. Scenario 3: Economic Impact of Plum Island: Change from Baseline
2030

2050

2070

Newbury

Newburyport

Newbury

Newburyport

Earnings

$161,510

$2,234,115

$206,404

$3,024,673

Sales

$405,484

$5,495,320

$529,932

$7,630,157

Jobs

+6

+67

+8

+94

Flooded

The following table shows the economic impact of Plum Island to each municipality for Scenario 3. The
economic benefits grow through 2050 with a total of 69 jobs in Newbury and 748 jobs in Newburyport
existing because of Plum Island. In the 20 years from 2050 through 2070 those jobs would be lost due to
the sea level rise impacts on Plum Island.
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Table 216. Scenario 3: Economic Impact of Plum Island by Timeframe
Baseline/ Current
Conditions

2030

2050

2070

Newbury

Newburyport

Newbury

Newburyport

Newbury

Newburyport

Earnings

$1,701,450

$21,138,789

$1,862,960

$23,372,904

$1,907,854

$24,163,462

Sales

$4,610,304

$56,543,041

$5,015,788

$62,038,361

$5,140,236

$64,173,198

Jobs

61

654

67

721

69

748

Flooded

5.3.5 Scenario 3 Economic Impact Analysis Summary
The following table provides a summary of the economic impacts of Plum Island under each Scenario and
for the three analysis timeframes. It is important to note that the economic benefits of Scenario 2 and
Scenario 3 are dependent upon an intervention or interventions made by the municipalities that come
with potentially significant costs. However, as shown below, the economic benefits of Plum Island are an
important component of the return on investment in any future intervention.
Table 22. Economic Impact of Plum Island by Scenario and Timeframe
Baseline/ Current
Conditions

Scenario
1
Scenario
2
Scenario
3

2030

2050

Newbury

Newburyport

Newbury

Newburyport

Earnings

$1,701,450

$21,138,789

$1,853,164

$23,263,549

Sales

$4,610,304

$56,543,041

$4,989,242

$61,745,536

Jobs

61

654

66

718

62

674

Earnings

$1,701,450

$21,138,789

$1,853,164

$23,263,549

$1,689,954

$21,674,393

Sales

$4,610,304

$56,543,041

$4,989,242

$61,745,536

$4,548,508

$57,505,997

Jobs

61

654

67

721

69

748

Earnings

$1,701,450

$21,138,789

$1,862,960

$23,372,904

$1,907,854

$24,163,462

Sales

$4,610,304

$56,543,041

$5,015,788

$62,038,361

$5,140,236

$64,173,198

Jobs

61

654

66

718

Newbury

2070

Newburyport

Flooded

Flooded

Flooded

Flooded

Source: Emsi, Camoin 310

5.3.6 Key Takeaways from Economic Impact Analysis

The economic benefits of Plum Island depend on the ability for residents to continue to inhabit homes on
Plum Island and for visitors to access Plum Island for use of the beach and Parker River Wildlife Refuge.
When access is lost, residents and visitors will go elsewhere and will no longer spend money in the local
communities. The results of the scenario modeling show that due to trends in increasing visitation to Plum
Island, the economic benefits of Plum Island will generally continue to grow until access to Plum Island is
lost.

•

Scenario 1: No Intervention: Positive Economic Impacts Continue to Grow In Short-Term
But Are Lost Completely by 2050. In the No Intervention scenario, the positive economic
impacts of Plum Island are expected to increase by around 8% in Newbury and 10% in
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Newburyport by 2030. Without intervention, Plum Island will be generally inaccessible and
uninhabitable by 2050 and will therefore no longer provide any positive economic impact to
either community.

•

Scenario 2: Maintain Access: Longer-Term Economic Benefits to each Community. In the
Maintain Access scenario, it is estimated that the economic impacts of Plum Island in 2030 will be
the same as those under the No Intervention scenario. By 2050, it is estimated that the economic
impacts of Plum Island on Newbury and Newburyport will be about the same as they are
currently. Fewer overnight visitors and permanent residents mean that the impact in 2050 is lower
than in 2030.

•

Scenario 3: Maintain Access and Preserve: Greatest Economic Impact But Benefits Still Lost
by 2070. In the Maintain Access and Preserve scenario, economic impacts of Plum Island are
expected to increase by about 10% in both Newbury and Newburyport by 2030. By 2050, it is
estimated that the economic impacts of Plum Island on Newbury and Newburyport will be about
13% higher than they are currently. By 2070 Plum Island will be generally inaccessible and
uninhabitable and there will not be any positive economic impacts.

COMMUNITY ENGAGEMENT
The purpose of this project was to develop and share meaningful information about the fiscal and
economic implications of sea level rise with the two communities that share Plum Island. To do that, the
project team needed to be guided by the communities to develop a grounded framework and rigorously
vetted assumptions to model a baseline economic and fiscal picture and project various future scenarios.
The project worked with an Advisory Committee, consulted with and provided updates to various boards
and elected officials in both communities, and gathered broader community feedback through two public
sessions (real time and recorded).

Advisory Committee Process and Feedback
This project was guided by a multi-stakeholder Advisory Committee made up of representatives from
both communities, as well as regional and state agency staff 3. The committee met (virtually) eight times,
approximately every 4-6 weeks between October 2020 and June 2021 with about 20 people at most
meetings including Project Team members. Some also met in smaller sessions on particular topics with
Planning Team members when needed between full Advisory Committee meetings.
Committee members were invited to join the committee in the summer of 2020 by the Newbury Town
Administrator and Newburyport Mayor, with input from the Project Team. The 19 members who joined
included residents and municipal staff from both communities. They included people affiliated with the
fire departments, police departments, regional planning, the Parker River Wildlife Refuge, the MA Office of
Coastal Zone Management, and the Massachusetts Municipal Vulnerability Preparedness Program. The
residents on the committee brought a wealth of expertise in law, architecture, planning, zoning and more.
The Advisory Committee oversaw the project as a whole. They acted as a sounding board, giving feedback
as various project elements were developed, identifying gaps, helping to focus project efforts on
3

See Acknowledgements for advisory committee membership.
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considerations that mattered most to the two communities. They also helped to shape the public
engagement, giving input on how and when to reach out more widely to the public. Finally, they helped
to spread the word about the project around the time of our two public sessions, helping get high
attendance and engagement from the public.
Over time, the collective thinking, guiding questions, and input of the Advisory Committee played an
essential and central role in shaping the project.
Examples of the Advisory Committee’s key input include:
•

Helping to clarify what information was included in the fiscal and economic analysis and why
those numbers were meaningful.

•

Helping to choose the time horizons used for climate projections.

•

Helping to develop the management outcomes analyzed in the scenarios.

•

Helping to confirm sea level rise projections to use in the analysis.

•

Reviewing assumptions in the fiscal and economic analyses to ensure that they were reasonable
within the local context.

•

Providing insights and reminders to the Project Team about the larger community context in
which this analysis was taking place.

•

Providing reminders time and time again to the Project Team about potential perceptions of this
project by members of the public not deeply involved in the analysis, and the importance of the
community-oriented, human element in talking about rising seas.

•

Helping the project team decide to use mean higher high water (MHHW) instead of 10-year and
100-year flood events from big storms to accurately depict the potential disruption to the current
way of life on Plum Island over time.

•

Helping point the project team toward data sources in each community and beyond.

•

Providing feedback on presentations before they were presented to the public.

•

Providing feedback about when the project should be presented to community leaders both
through updates to town boards and through conversations with elected leadership more widely
to let them know about the project and the likely products.

Public Meetings and Input
We invited members of the public to attend two public meetings to learn more about the project and
share feedback on our initial findings. Given the technical complexity and significant implicants of the
project, we advertised the meetings as a “two-part series” and encouraged the public to attend both
meetings. The first focused on Plum Island and Sea Level Rise, the second on fiscal implications and next
steps.
Both meetings were held virtually on Zoom and recorded. Recordings of the meetings were posted to the
project website so that members of the public who were not able to attend could still access the
information and be part of the conversation. We also developed post-meeting surveys to gather input
from members of the public who were not able to or chose not to share during the public meetings.
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In advance of the public meetings, we used a wide range of outreach methods to invite residents and
stakeholders from both municipalities to participate in the public meetings including:
•

Posting meeting information on the project website

•

Email invitations to project stakeholders

•

Advertisements in local print and digital media outlets

•

Notices via Newbury and Newburyport town websites and social media accounts

•

Requests to state delegation to share the meeting notices with their constituents

•

Sharing meeting notices with advisory group members who shared them with their networks

We thought carefully about what we wanted to accomplish during the two-part public meeting series and
designed the meeting agenda, presentation, and discussion questions to:
•

Raise Awareness: Plum Island is home to over 18,000 residents and a popular regional destination
during summer months. We wanted to engage as many residents and members of the public as
possible during the project to raise awareness of the short- and long-term economic and fiscal
implications of Plum Island for residents, visitors, and the municipalities under possible future
scenarios with different levels of sea level rise and management and policy conditions.

•

Increase Understanding: We distilled our technical analysis into simple concepts and graphics to
ensure that our analysis could be understood by as many members of the public

•

Gather Input: Understanding how both communities can responsibly manage the island and make
thoughtful decisions regarding the challenges brought on by climate change requires an in-depth
understanding of the needs and perspectives of residents and other key stakeholders. We asked
meeting attendees to share comments on several aspects of the project including:

•

o

The initial findings of the project,

o

How this information can be integrated into decision-making,

o

What other information would be useful for decision-makers, and

o

What next steps they envision for Plum Island planning.

Build Trust: Evaluating and planning long-term management options for Plum Island will require
trust, relationships, and close coordination between both municipalities as well as public support
for this project and trust in the data we collected. We believed that building trust and
relationships across both communities would be an essential element for the success of this
project as well as future projects on Plum Island.

6.2.1 Public Meeting #1: Plum Island and Sea Level Rise
On May 24th, we held the first public meeting, which was attended by 108 community members. During
this meeting, we introduced the project and described how projected sea level rise and flood impacts
formed the basis for our financial analysis. The project team presented on the genesis of project, provided
an overview of the MVP process, and discussed that the need to understand risks and options on Plum
Island was important for both communities. The presentation emphasized that this project is not intended
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to solve every issue related to climate change and sea level rise on Plum Island and provided context of
the suite of projects and questions that will need to be undertaken to determine options and make good
policy and planning decisions in future.
After the presentation, we opened up the meeting for Q&A to hear questions and comments from
meeting attendees. Some members of the public expressed that they were not aware that rising sea levels
would impact properties and access on Plum Island so significantly and so soon. Other comments and
questions were shared about how the projected financial implications of sea level rise were calculated and
how the results of this project would influence local development and zoning policies and procedures at
the municipal level.
We ended the meeting with an invitation to the public to remain engaged in the project and welcomed
attendees to join the second public meeting on Thursday, June 3.

6.2.2 Public Meeting #2: Fiscal Implications and Discussing Next Steps
On June 3, we held the second public meeting, which was attended by 67 community members. During
this meeting, we presented results of our analysis and invited attendees to share feedback on the analysis
and provide input on next steps. The presentation began with a high-level overview of the project for
those who did not attend the first meeting before focusing on the economic and fiscal analysis including
the implications of the scenarios and possible futures being considered. After the presentation, the project
team invited members of the public to share comments and questions, especially ones related to the
following:
•

What most important insight from tonight would you share with your friends and neighbors?

•

How should the Plum Island experience evolve in the coming decades?

•

What other what information, in addition to this work, should the city and town be looking to
develop to make good decisions in the future?

•

What initiatives and activities would you like to see the communities undertake in the next 1-2
years?

During the open discussion, over 45 members of the public shared written and verbal comments and
questions. The conversation was action-oriented and focused on how the municipalities could work
together to make Plum Island more climate resilient. While the mood was somewhat somber as residents
recognized the significant fiscal impacts of sea level rise that are projected on Plum Island, the discussion
was energetic as many residents indicated the importance of both communities acting sooner rather than
later. One salient theme that emerged in the discussion was how the municipalities could develop funding
strategies and seek outside and/or federal funding to pay for the costs associated with making Plum
Island more climate resilient. We heard several members of the public talk about the need to raise the
turnpike to maintain access to Plum Island. We also heard concerns about the impacts of sea level rise on
other areas within Newbury and Newburyport and the need to factor in community-wide vulnerabilities in
resilience planning. Some members of the public expressed skepticism about the data analysis presented
by the project team and asked if more conservative models were used while others were concerned that
future sea level rise may be even worse than currently anticipated.
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Following the Q&A period, the two planning directors of Newbury and Newburyport led a closing
discussion about next steps. They shared their appreciation for those in attendance and reiterated the
importance that both municipalities be thoughtful and strategic in their planning for the future of Plum
Island. The meeting closed with an emphasis that this project is just the beginning of a conversation that
will require more discussion, analysis, and studies, beginning with looking at options to raise the turnpike
given the critical role it plays in providing access to the island.

LESSONS LEARNED FROM THIS PROJECT
This project was a unique approach to information development and analysis in an effort to set the stage
for and support future decision-making regarding the management of Plum Island in the face of climate
change. Therefore, this project was developed as a sort of pilot project without a clear format to follow. In
addition to the development of information from our analysis, we also learned some important things
along the way. We are sharing these lessons and observations from our work in support of future efforts
that use this project as a point of reference. Lessons learned are summarized below:
•

Municipalities do not track and maintain information about the full range of costs associated
with storm events and emergency response in a format or organizational structure that is easily
shared or mined. Severe storm events or other hazards such as ongoing coastal erosion result in
expenses associated with emergency preparedness, targeted mitigation efforts, emergency
response, extra staffing hours, and repair costs. This project originally envisioned incorporating
these costs explicitly into the fiscal analysis, but found that it was exceedingly difficult to identify
these costs through municipal records and interviews with key staff. These costs are not typically
fully tracked in reference to a given event; many of these costs are treated as ‘just part of the job’
and the associated costs and labor hours are not broken out and allocated to the event. This
approach is not a fault of the municipalities, as municipal staff are indeed fulfilling their job
responsibilities; however, this makes it very difficult to assess the true cost impacts to a
municipality from a given hazard event or emergency. As such events and emergencies are
expected to increase in frequency and severity, so too will the associated costs. The importance
of tracking and understanding these costs and repair investments will also grow as future
planning and decision-making around climate change impacts becomes more pressing.

•

It is essential to go the extra mile to communicate directly and clearly with key decision-makers
among the project partners during the project development to ensure that project partners are
aligned and vested in participating in the project. Local representatives of committees and active
volunteers are integral in developing a meaningful project vision; however, they cannot speak for
elected officials and those in municipal management roles. A project such as this requires a time
commitment and a commitment based on common purpose that can only be made on behalf of
a City of Town by municipal officials and management.

•

Talking about sea level rise and increased storm impacts as a result of climate change is a
difficult topic for those with property at risk. It can be particularly difficult to discuss this in public,
as personal property and relationships among neighbors and townsfolk are sensitive and very
personal topics. The news around climate change impacts is, in so many places, dire, and can be
very scary and upsetting. We worked hard to clearly frame the analysis around baseline
information that the communities provided so it could be heard. The approach of this project to
develop information to support future discussions and decision-making, without moving into the
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development of policy and infrastructure recommendations, appears to have been a useful
approach to bring people to the table. By providing information and analysis separate from
future policy and investment decisions, the discussion was less threatening and more open than
it otherwise might have been.
•

No one project can provide all of the relevant information or answers to all of the relevant
questions about climate resilience and planning for Plum Island. This project was focused on a
certain set of information and a certain analysis, but the discussion during this project raised a
wide array of additional questions and identified other analyses that would be useful. It is
important to clearly define what a given project does and does not answer, and to place the
findings in the context of the larger field of information and analyses that are sought.

CONCLUSIONS AND FUTURE STEPS
This project developed new information to support decision-making processes in both communities and
the region pertaining to future management of Plum Island in the face of climate change. The fiscal and
economic analyses produced a number of key takeaway messages about the interpretation of this analysis
and next steps. These are presented below.

Fiscal Analysis Takeaways
The fiscal analysis of the three scenarios provides several key takeaways, described in Section 5.2 and
summarized again here:
1. Plum Island currently provides a positive fiscal benefit to each community: As discussed in
Section 2, the properties on Plum Island currently provide a positive benefit to each municipality
with revenues, predominantly property tax revenues, exceeding the cost of municipal services
provided to the properties and residents on Plum Island each year.
2. The fiscal benefit of Plum Island depends on the accessibility and habitability on the island:
For properties to continue to provide a net fiscal benefit to the two municipalities, they must
maintain their value, which requires properties to be reliably accessible and to maintain a general
state of good repair.
3. The fiscal benefit of Plum Island is likely to decline beginning in the very near future due to
sea level rise. By 2030, the fiscal impacts of sea level rise will already have begun to be realized
by the two municipalities with some properties being flooded or inaccessible on a daily basis or in
areas at much higher risk of erosion or storm damage. Both types of impacts will reduce property
values and decrease the fiscal benefit of Plum Island.
4. The fiscal benefit of Plum Island can be prolonged by keeping Plum Island properties
accessible – if the costs don’t outweigh the fiscal benefits. Investment(s) to maintain primary
access to Plum Island would likely make “fiscal sense” with the long-term fiscal benefit of doing so
outweighing the costs to achieve.
5. In addition to maintaining access, extreme measures could keep more properties accessible
and habitable – but high costs would likely outweigh the fiscal benefit. The incremental fiscal
Page 47

benefit of major projects to protect properties from the expected rise in sea levels would
generally not make “fiscal sense” with the costs to do so far outweighing the fiscal benefit that
would be preserved by doing so.
6. Time is of the essence. Fast action makes more fiscal sense. The sooner investments are made
to preserve the fiscal benefit of Plum Island, the greater the long-term fiscal benefits to each
community are provided. Delaying investments long enough may leave the municipalities with
ongoing costs even after the fiscal benefit of Plum Island has been lost.
7. Regardless of action taken, the fiscal benefit of Plum Island is going to decrease over time
because of sea level rise. By 2070, the fiscal benefit of Plum Island to both Newbury and
Newburyport is likely to be reduced to zero in all instances and despite all adaptation efforts;
however, the analysis shows that there are more fiscally sensible approaches over the next 50
years that will prolong the fiscal benefit of Plum Island in a manner that allows the communities
to gradually adapt to new fiscal realities, rather than face a more immediate and abrupt loss of
revenue.

Economic Analysis Takeaways

The economic analysis also provides key takeaways relative to the three management outcome scenarios,
described in Section 5.4 and summarized again here.
•

Scenario 1: No Intervention: Positive Economic Impacts Continue to Grow In Short-Term
But Are Lost Completely by 2050. In the No Intervention scenario, the positive economic
impacts of Plum Island are expected to increase by around 8% in Newbury and 10% in
Newburyport by 2030. Without intervention, Plum Island will be generally inaccessible and
uninhabitable by 2050 and will therefore no longer provide any positive economic impact to
either community.

•

Scenario 2: Maintain Access: Longer-Term Economic Benefits to each Community. In the
Maintain Access scenario, it is estimated that the economic impacts of Plum Island in 2030 will be
the same as those under the No Intervention scenario. By 2050, it is estimated that the economic
impacts of Plum Island on Newbury and Newburyport will be about the same as they are
currently. Fewer overnight visitors and permanent residents mean that the impact in 2050 is lower
than in 2030.

•

Scenario 3: Maintain Access and Preserve: Greatest Economic Impact But Benefits Still Lost
by 2070. In the Maintain Access and Preserve scenario, economic impacts of Plum Island are
expected to increase by about 10% in both Newbury and Newburyport by 2030. By 2050, it is
estimated that the economic impacts of Plum Island on Newbury and Newburyport will be about
13% higher than they are currently. By 2070 Plum Island will be generally inaccessible and
uninhabitable and there will not be any positive economic impacts.

Future Steps
Through this effort, and particularly through discussion with the Advisory Committee and those members
of the public that participate in the Public Meetings, we have identified a host of future steps to be
considered by both communities in planning for the future on Plum Island.
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As noted throughout this project, this project aimed to develop a certain segment of information to
support informed policy and decision making; there are many other data resources and discussions that
can also be developed to inform effective decision-making. However, there is also some certain urgency
for action, so the development of new information should not stand in the way of either community
taking action to address near term concerns. A lack of complete information cannot paralyze the
communities, but rather should facilitate an ongoing dialogue concurrent with interim actions.
•

Develop a more informed cost estimate for elevating Plum Island Turnpike and the main
intersection entering Plum Island. This report suggests that preserving flood-free access to
Plum Island and through the main intersection of the island for some defined period of time may
prolong the viability of Plum Island’s fiscal and economic health, while also allowing time to plan
for the more severe longer-term impacts of climate change that cannot be addressed by simply
elevating these roads. However, as with any major capital improvement or roadway project, the
costs need to be estimated, justified and refined through an iterative design process. At the very
least, a conceptual design and associated planning level cost estimate should be developed that
incorporates any potential associated utility and wetland permitting constraints. The project
concept should consider elevating all or portions of Plum Island Turnpike and the main
intersection on Plum Island to a certain agreed upon elevation that reduces the flood risk for
some agreed-upon timeframe. In other words, embedded in this conceptual design are decisions
about the service lifespan of the roadway and the acceptable flood frequency,

•

Outreach to continue to engage the full communities in the discussion. Plum Island is a
unique place, a unique natural system and setting, and a unique experience. The future impacts of
sea level rise on Plum Island will affect the entire communities of Newbury and Newburyport,
including not only those that live and/or work on the island, but also those that spend time on
the island and even those that live on the mainland in Newbury and Newburyport and just like to
know the island is there. Plum Island is an experience and a lifestyle, but also an income generator
and a natural service provider as a barrier island protecting both communities and the Great
Marsh ecosystem. The discussion about resilience and management decisions on Plum Island
should be a community-wide discussion, and will require an extra effort to bring the full
communities of stakeholders to the table. The experience in this project with the Advisory
Committee, communication with municipal officials, and outreach to the public suggested that
the discussion around Plum Island’s challenges rarely extends beyond Plum Island residents.

•

Visioning for the possible future on Plum Island. The current discussion and common
perspective that is brought to the discussion about resilience on Plum Island reflects a general
continuation or preservation of the existing built environment, access and uses on the island.
However, given the significant changes that are coming to the island as a result of climate
change, now is a good opportunity to think open-mindedly about what the experience of Plum
Island means to the region and to individuals, and to be bold in a vision for creating the future on
Plum Island. With change comes opportunity, and with information and insights about what the
future may hold comes the opportunity to create rather than to only react.

•

Exploration of financial mechanisms for infrastructure and resilience expenditures. While
the future of Plum Island and its relationship to the fiscal and economic conditions in Newbury
and Newburyport are not certain, this project makes clear that climate change will ultimately have
a significant cost to the region. It is also clear that any combination of green (soft, ecological,
natural) or grey (hard) infrastructure construction projects to prolong public service or access on
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the island will also have a significant cost. And all of this is in addition to the potential costs
associated with risk to private property on the island. No matter how you slice it, the communities
will need to think creatively about how to fund and finance such pending costs, and would also
benefit from helping their citizens to reduce private property risk and associated costs. The
current funding mechanisms rely heavily on FEMA hazard response and recovery in the face of
natural disaster emergencies. This approach is not well suited to longer term hazard mitigation
planning and investment. The communities and the region would benefit from considering early
how different types of resilience investments might be paid for.
•

Clear community discussion of coastal retreat and restoration options. The sea level rise
projections in this analysis, and those being used by the Commonwealth, suggest that impacts of
high tide flooding and storm flood damage are not far off. Regardless of the exact rate of sea
level rise, the projections indicate that some neighborhoods on Plum Island will experience tidal
flood impacts in eth very near future. Indeed, some are already experiencing severe flood impacts
and increased risk as a result of coastal erosion. As a result, there is current interest, and likely
growing interest, in government buyouts of homes in high risk areas. However, while this
approach may provide some relief following an emergency, is very reactionary and does not
generally result in the most productive and beneficial long-term outcome. Furthermore, it
compromises a municipality’s ability to plan strategically for the efficient provision of services to
an individual roadway or neighborhood. Coastal retreat is a difficult discussion, but a discussion
that begins early has a greater likelihood of producing a plan ahead of more frequent and severe
flood and storm emergencies. It also provides the greatest likelihood of creating the best possible
outcomes for property-owners and the municipalities as a whole.

•

Analysis of ecosystem service benefits of Plum Island. As a barrier island system, Plum Island
provides storm and flood protection to the marsh and mainland that lie to the west. In addition,
Plum Island and its nearshore estuarine environs provide unique habitat for a myriad of birds, fish,
other animals and plants. Many of these services can and are being studied and managed by the
Federal government through the Parker River National Wildlife Refuge that protects a majority of
Plum Island, including areas that were once inhabited by summer camps. A clear analysis,
cataloguing and consideration of the economic values and replacement costs of these ecosystem
services would help to inform decisions about future management of the island.

•

Documentation of municipal expenditures on emergency response related to storms,
flooding, erosion and other barrier beach conditions. Climate change projections indicate that
flooding and storm events will continue to be more frequent and severe. With each emergency
event or slower moving challenge (such as increasing high tide flood events or ongoing erosion)
comes emergency preparations, emergency response, ongoing monitoring and coordination,
repairs and mitigation investments. When it comes time to ask the Federal Emergency
Management Agency (FEMA) for hazard mitigation funding, or to ask state and federal legislators
to provide budget support, the communities will without a doubt be asked to document the need
for funding, and document the costs incurred to date as evidence of the need. Currently, this type
of information is integrated into a formal Benefit Cost Analysis required for most FEMA funds. The
effort involved in preparing this BCA is significant, and often proves very challenging. Any
ongoing logging and tracking of the costs of responding to climate impacts on Plum Island will
help with this challenge.
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•

Work regionally (Great Marsh and Seacoast NH) to address resilience planning. The
challenges faced on Plum Island are not entirely unique to Plum Island. The coastal communities
around the Great Marsh system in northeastern MA as well as the southern NH Seacoast region
are all facing sea level rise challenges, erosion, and increased storm risk. By exploring these
challenges and potential solutions on a regional basis, the communities also open doors to
greater regional technical and funding support. As climate impacts are becoming more and more
prevalent in the news, in the national political discourse and in the state and federal negotiations
around infrastructure and energy, Newbury and Newburyport can benefit from building a larger
regional coalition to share concerns, collaborate on solutions, and pursue funding and policy
support as needed. In addition, the realization that this is a regional issue and not just a local
unique town issue sometimes helps to gain traction with both local people, news outlets, and
political leaders. A reasonable case in point is the recent attention paid to a very longstanding
issue of combined sewer overflows in the Merrimack River; when approached as a region along
the Merrimack River in MA and NH, the issue has garnered attention, interest, and the early
stages of policy improvements and federal technical and funding support.
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BASELINE ECONOMIC AND FISCAL IMPACT ANALYSIS OF PLUM ISLAND

EXECUTIVE SUMMARY
Overview

A key purpose of the Plum Island: Exploring Fiscal Implications of Sea Level Rise project is to provide an assessment
of the future fiscal and economic impacts of Plum Island on the municipalities of Newbury and Newburyport in the
context of a changing climate that is expected to increase flooding, raise the sea level, and bring more severe storms.
To provide a foundational knowledge and understanding for undertaking this analysis, this “baseline economic and
fiscal impact study” was prepared to estimate the current impact of Plum Island to each community in terms of jobs,
economic activity, property tax and other revenues, municipal service costs, and other economic and fiscal impacts.

To evaluate the current economic impact of Plum
Island, tourism and visitor spending were
considered along with resident and homeowner
spending as well as the impact of construction
activity on the Island. Fiscal impact analysis
considered both revenues and costs to each
municipality associated with the Island. The
baseline economic and fiscal impact considers the
“typical” annual economic and fiscal impacts, but
does not include the impacts of one-off weather
events such as flooding, erosion, and storms. Only
municipal costs are included in this analysis, and
not costs borne by other entities, such as state
and federal agencies or private citizens. Impacts of COVID-19 are not considered in this analysis.

Key Findings

The baseline study finds that under “typical” conditions, Plum Island provides an overall positive benefit to each
municipality. Economic activity generated by Plum Island accounts for over 700 jobs and $61.2 million in sales at
local businesses (economic activity) each year for the two communities combined. These jobs are located at
establishments both on Plum Island and throughout the rest of the two communities. This economic benefit
accounts for 4% of Newburyport’s employment base and 11% of Newbury’s employment base. Each community
also experiences a net fiscal benefit annually (again, without consideration for climate event impacts) with a net
fiscal impact to the City of Newburyport of nearly $3 million annually and to the Town of Newbury an impact of
$3.1 million annually.
Other key findings of the analysis are provided below:
ECONOMIC IMPACT OF PLUM ISLAND
 Full-time Residents. Approximately 889 full-time households on Plum Island account for $13.2 million in
annual spending at local businesses in the two communities (combined). This spending accounts for an
estimated 151 jobs, of which 16 are in Newbury and 135 are in Newburyport.

 Second-Homeowners: Nearly 170 second (vacation) homes are estimated to be on Plum Island that are

used exclusively for personal use (i.e. not rented out). These homeowners account for approximately $1.3
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million in annual spending at businesses in the two communities (combined). This spending supports 19
jobs in the local economy.

 Visitation: It is estimated that approximately 392,000 day visitors visit Plum Island each year (visits by

those not living on the Island). Plum Island also generates overnight tourism from short-term rentals on the
Island and one lodging establishment. Overnight visitors on Plum Island account for an estimated 67,300
“visitor days” each year.

 Visitor Spending: The annual spending by visitors in the two communities (combined) was estimated to

be approximately $38.1 million each year, with $2.7 million of that spending occurring at Newbury
businesses and $35.4 million occurring at Newburyport businesses.

 Construction Activity: Based on average annual construction spending on Plum Island, it was estimated

that approximately 19% of construction spending benefits local companies (in either of the two
municipalities). As a result, three jobs and over $522,000 in economic activity is generated in the local
economy each year, on average.
Table 1

FISCAL IMPACT OF PLUM ISLAND
 Property Tax Revenue: Real estate property tax revenues account for the most significant revenue
associated with Plum Island. The City of Newburyport receives approximately $3.8 million in annual property
tax revenue from properties located on Plum Island, which accounts for approximately 6.4% of the City’s
annual property tax revenue. The Town of Newbury receives approximately $3.9 million in annual property
tax revenues from properties in the Town located on Plum Island, which represents 23.0% of the Town’s
annual property tax revenue.

 Emergency Service Providers: Under “typical” conditions, the fiscal impact to emergency service providers
was found to be nominal, with impacts similar in nature to the municipalities overall. However, costs
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associated with emergency coastal events are not factored into this baseline analysis and are expected to
account for higher-than-average costs to these service providers in subsequent phases of analysis.

 Newburyport Net Fiscal Impact: The baseline analysis estimated that the City of Newburyport experiences
an annual net fiscal impact of $3.0 million each year from Plum Island under typical conditions in a year
without a coastal emergency on Plum Island.

 Newbury Net Fiscal Impact: The baseline analysis estimated that that Town of Newbury experiences an

annual net fiscal impact of $3.1 million each year from Plum Island under typical conditions in a year
without a coastal emergency on Plum Island.
Table 2
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INTRODUCTION
Camoin 310 was tasked with conducting a baseline economic and fiscal impact analysis of Plum Island on the Town
of Newbury and the City of Newburyport. This analysis seeks to provide an understanding of Plum Island’s
contribution to the economies and municipal budgets of the communities as it exists today. Subsequent analyses
will examine in further detail the impact of climate related events and model the outcomes of potential future
scenarios.
The economic impacts portion of the analysis includes the jobs, wages, and sales that are created within the
communities as a result of activity on Plum Island. The fiscal impact analysis considers the municipal costs and
revenues attributable to Plum Island, and generates a net fiscal impact of Plum Island on each community. Together,
these impacts provide a snapshot of the annual economic impact and annual municipal operating costs and
revenues associated with Plum Island in a typical year. Methodology, assumptions, and findings are discussed in
detail in the following sections of this report.

SECTION 1: ECONOMIC IMPACT ANALYSIS

The economic impact analysis provides an assessment of the total current jobs, wages, and sales that are created
within Newbury and Newburyport as a result of activity on Plum Island.
In order to quantify the economic impacts of Plum Island it is necessary to determine the amount of economic
activity and associated visitation that is “net new” to the region. In other words, what is the economic activity
that would not be present in the communities but for Plum Island?
Plum Island impacts the economies of Newbury and Newburyport through four main categories:

 Spending by full-time residents;

Figure 1

 Spending by second homeowners;
 Spending by visitors (including overnight and
day-trip visitors); and

 Construction activity.
Methodology information regarding the calculations
relevant to each of these four categories is included in
the following sections.
This study considers the impact of Plum Island on the
City of Newburyport and the Town of Newbury (the
“municipalities” or “communities”), both individually and
in aggregate.
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1.1 Methodology

Camoin 310 uses Economic Modeling Specialists, Intl. (Emsi) to calculate the economic impacts of Plum Island
resident spending, second homeowner spending, visitor spending, and construction on Newbury and Newburyport.
The following briefly describes the methodology, particularly as it relates to visitor spending; additional information
about the Emsi model can be found in Attachment A.
1. Estimate
Visitation,
Households
and
Construction Activity Attributed to Plum Island:
Using tax parcel data, parking data, short-term
rental data, and construction spending data, we
quantified the number of permanent resident
households, second homes, day visitors, overnight
visitors, and construction activity associated with
Plum Island. This activity is net new to the
municipalities as related spending would not occur
in the municipalities but for Plum Island.
2. Estimate Net New Spending: Based on household
income data, building permit data, and a review of
previous reports, we estimated average spending
per household, Plum Island visitor, and attributed to
construction.
3. Model Economic Impacts: Using spending
amounts as inputs, we modeled the economic
impacts- in terms of jobs, earnings, and sales of
Plum Island on Newbury and Newburyport using
economic multipliers that calculate the economic
“ripple effect” of that spending.
4. Calculate Total Impacts: We arrived at the total
economic impacts as the sum of the direct, indirect,
and induced impacts. The annual impacts that result
from resident spending were combined with those
resulting from visitor spending as well as from
construction activity to calculate the total annual
impact. These impacts include both the direct
activity and the ripple effects that occur throughout
the economy:
♦
♦
♦

Modeling Software
Economic Modeling Specialists, Intl. (Emsi)
designed the input-output model used in this
analysis. The Emsi model allows the analyst to
input the amount of new direct economic activity
(spending, earnings, or jobs) occurring within the
communities and uses the direct inputs to
estimate the spillover effects that the net new
spending, earnings, or jobs have as these new
dollars circulate throughout the economy. This is
captured in the indirect and induced impacts and
is commonly referred to as the “multiplier effect.”
See Appendix A for more information on
economic impact analysis.

What does “Net New” Mean?
When looking at the economic impacts of a
project, it’s important to look only at the
economic changes that would not occur without
Plum Island. These effects are the “net new” effect.

Definition of a “Job”
A “job” is equal to one person employed for some
amount of time (part-time, full-time, or
temporary) during the study period.

Direct Impacts: The most immediate impacts, which include the jobs at businesses generated by
resident, visitor, and construction spending.
Indirect Impacts: Indirect effects occur at businesses within the communities that supply goods
and services to businesses where direct spending is occurring.
Induced Impacts: An additional ripple effect that occurs when workers at both directly impacted
businesses and indirectly impacted businesses spend a portion of their wages at businesses within
the communities.
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1.2 Summary of Results: Total Annual Economic Impact

Table 3 summarizes the economic impacts of Plum Island on the municipalities across each of its components:
permanent residents, second homeowners, visitors, and construction activity. The following sections include more
detail on the calculation of each of these components.

 Annually, 715 jobs, over $22.8 million of earnings, and nearly $61.2 million in sales in the municipalities are

attributed to Plum Island (Table 3). Jobs and businesses contributing to this economic impact may be
located either on Plum Island or in other locations throughout the two communities.

 Visitor spending is the largest contributor to the economic impact of Plum Island in both communities. The
contribution of visitors is slightly less in Newbury than in Newburyport, where permanent residents have a
greater contribution to the total impact (Figure 2).

TOWN OF NEWBURY
 The total annual economic impact of Plum Island on the Town of Newbury is 61 jobs, over $1.7 million of
earnings, and over $4.6 million in sales (Table 3).

 11% of Newbury’s jobs can be attributed to economic activity generated by Plum Island (Table 4).
 1.8% of Newbury’s total GRP 1 is attributed to Plum Island. Plum Island accounts for 9.8% of Newbury’s
accommodation and food service sector’s GRP and 8.7% of the real estate sector’s GRP (Table 5).

CITY OF NEWBURYPORT
 The total annual economic impact of Plum Island on the City of Newburyport is 654 jobs, approximately
$21.1 million in earnings, and over $56.5 million in sales (Table 3).

 4% of Newburyport’s jobs can be attributed to economic activity generated by Plum Island (Table 4).
 1.0% of Newburyport’s total GRP is attributed to Plum Island. Plum island accounts for 19.6% of
Newburyport’s recreation sector’s GRP and 8.6% of the accommodation and food service sector’s GRP
(Table 5).

Figure 2

GRP (gross regional product) measures the market value of all final goods and services produced in a region in a given
year.

1
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Table 3

Table 4
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Table 5
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1.3 Detailed Economic Impact Analysis
1.3.1 PERMANENT RESIDENTS
NUMBER OF HOUSEHOLDS
To categorize Plum Island homes by use type, the assessors of both communities provided data on the number of
homes and the percent of which were permanent resident homes or investment properties. We utilized occupancy
characteristic data from Esri, a geospatial demographic data tool, to categorize second homes into their specific use
types, and data from AirDNA was used to quantify the number of homes used for short-term rentals. The total
number of homes was adjusted to exclude those homes that are vacant due to normal turnover. The number of
homes by community and use are displayed in Table 6.
Table 6

Homes that are occupied for the majority of the year, including owner occupied homes, year-round rentals, and
partial rental/partial personal use, are assumed to have spending patterns most similar to permanent resident
households. Therefore, the economic impact analysis will consider owner occupied homes, year-round rentals, and
partial rental/partial personal use to have the same spending profile as permanent resident households. Collectively,
these households will be referred to as “permanent resident households” throughout this analysis.
Second homes that are used for personal use only are considered in a separate, second homeowner spending
category. Short-term rentals are captured in Plum Island visitor spending.
PERMANENT RESIDENT HOUSEHOLDS
In order to determine the annual economic impact of Plum island on the municipalities, the first step is to calculate
the spending by permanent resident households. Given the unique location of Plum Island, permanent households
on Plum Island are considered to be net new to the municipalities as these homeowners would likely choose to live
in a different beachfront location if Plum Island were not accessible.
As outlined in Table 6, owner occupied homes, year-round rentals, and homes used for partial rental/partial personal
use are considered to have the same spending patterns. Therefore, 493 households in Newbury and 396 in
Newburyport are assumed to have the spending patterns of permanent resident households.
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Table 7

HOUSEHOLD SPENDING
Plum Island residents make purchases in the municipalities, thereby adding dollars to the Newbury and
Newburyport economies. For this analysis, we researched spending patterns by household income to differentiate
the spending of residents by municipality. Plum Island residents in Newbury have a median household income of
$79,179 and Plum Island residents in Newburyport have a median household income of $101,065. 2 Using a spending
basket of expenditures derived from the U.S. Bureau of Labor Statistics’ 2018 Consumer Expenditure Survey, we
derived the portion of household income that is typically spent on various categories for these income levels.
In applying these percentages to the median income on Plum Island for each municipality it is estimated that
Newbury and Newburyport permanent resident households will have annual discretionary expenditures of $29,358
and $37,473, respectively. Spending per household of permanent resident households in each municipality was used
to calculate the total annual spending of permanent residents. Total annual spending by permanent resident
households is equal to over $29.3 million (Table 8).
Table 8

2

2019, Esri.
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Only a portion of this annual spending will occur in the municipalities. Camoin 310 conducted a retail spending
analysis of the municipalities to determine the percentage of spending that typically occurs within each. According
to data from Emsi, 5% of permanent household retail demand (spending) is met within Newbury while 40% is met
within Newburyport. That is, 45% of permanent Plum Island household spending occurs in the two communities.
These percentages were applied to the over $29.3 million in total annual spending by Plum Island resident
households to calculate the net new spending in Newbury and Newburyport that is attributed to Plum Island’s
permanent residents. Annually, nearly $1.5 million in net new spending in Newbury and over $11.8 million in
Newburyport are attributed to Plum Island permanent resident households (Table 9). The total net new spending in
each municipality was used to calculate the direct, indirect, and induced impact of Plum Island residents on the
municipalities.
Table 9

ECONOMIC IMPACT OF PERMANENT RESIDENT SPENDING
Using $1,465,653 and $11,725,226 as the new sales inputs, Camoin 310 used Emsi to determine the indirect, induced,
and total impact of Plum Island permanent resident households. Table 10 outlines the findings of this analysis.
Table 10
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1.3.2 SECOND HOMEOWNERS
NUMBER OF HOUSEHOLDS
A similar methodology is followed to calculate the economic impact of second homeowners. Second homes that
are for personal use only will have different spending patterns than households that fall into the permanent
household spending category. There are 112 homes that fall into this category in Newbury and 56 in Newburyport
(Table 6).
HOUSEHOLD SPENDING
The next step in calculating the economic impact of this group is to calculate the total spending by second
homeowner households in the municipalities. Based on a literature review of previous studies 3, it is estimated that
second home households will spend $97 per day while on Plum Island, across categories such as recreation, food,
retail, transportation, and household furnishings. According to previous research, second homeowners in similar
settings typically spend an average of 102 days per year in their second homes. 4 Therefore, Plum Island second
homeowner households are estimated to spend $9,926, annually. This means that Newbury second homeowner
household spending total over $1.1 million annually and Newburyport second homeowner household spending
equals nearly $556,000 annually.
Table 11

Cape Cod Second Homeowners: Technical Report of 2017 Survey Findings. UMass Donahue Institute Applied Research &
Program Evaluation. June 2017;
Tyrrell, T. Block Island Tourism Economic Impact 1999. Office of Travel, Tourism and Recreation, Department of
Environmental and Natural Resource Economics, University of Rhode Island, May 2000;
Salazar, J. Hilton Head Island Second Home Owner Study Report. University of South Carolina – Beaufort and The
Lowcountry & Resort Islands Tourism Institute, 2015; and
Pesch, R. and Bussiere, M. Profile of Second Homeowners in Central and West Central Minnesota. University of Minnesota
Extension Center for Community Vitality, Oct. 2014.
4
Cape Cod Second Homeowners: Technical Report of 2017 Survey Findings. UMass Donahue Institute Applied Research &
Program Evaluation. June 2017;
3
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Based on work completed in similar communities, it is estimated that 75% of second household spending occurs in
the municipalities. Retail options exist within both communities, with a much larger portion of the retail supply
existing in Newburyport. Based on retail spending data from Emsi, it is assumed that 7% of the amount spent in the
municipalities occurs in Newbury and 93% occurs in Newburyport. 5 Therefore, This means that $87,544 of spending
in Newbury and nearly $1.2 million of spending in Newburyport is attributed to Plum Island second homeowners.
The table below outlines this calculation.
Table 12

ECONOMIC IMPACT OF SECOND HOMEOWNER HOUSHOLD SPENDING
Using $87,544 and $1,163,084 as the direct sales inputs, Emsi was used to model the economic impact of Plum
Island second homeowners. The results are displayed in Table 13.
Table 13

5

Emsi
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1.3.3 VISITORS
NET NEW VISITORS
The number of net new visitors is a critical component of calculating economic activity, as this determines the
amount of new visitor spending that occurs in the municipalities that can be attributed to Plum Island. Net new
visitors are defined as those that visit Plum Island each year who would otherwise spend money elsewhere if visiting
Plum Island was not possible.
Visitors to Plum Island fit into two categories:

 Overnight visitors who travel to Plum Island and stay overnight in a short-term rental or Blue Inn on the
Beach (the only traditional lodging establishment on Plum Island); and

 Day visitors who spend the day on Plum Island at places such as the beach or Parker River National Wildlife
refuge.

Number of Overnight Visitors
Based on data from AirDnA, including the number of rentals on Plum Island and their occupancy rate, as well as
information regarding Blue Inn on the Beach, it is estimated that there are 67,342 visitor days 6 attributed to
overnight visitors. This conservatively assumes that visitors who currently stay overnight in the municipalities but
not on Plum Island would continue to do so if Plum Island was not accessible.
Table 14

Number of Day Visitors
To estimate the number of annual Plum Island day visitors, we used estimated annual visitation to Parker River
Wildlife Refuge (provided by Parker River) along with an estimated number of visitors that park in the municipal and
private parking lots
According to Parker River, there are 350,000 visitors to the refuge, annually, based on the most recent data available.
A visitor day is defined as the number of guests per unit multiplied by the number of days the unit is occupied. For
example, if four guests stay in a unit for five days, that is a total of 20 visitor days.

6
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Based on parking revenue collected by the City of Newburyport’s Harbormaster, we estimate that there are
approximately 8,181 cars that park in the city’s parking lot each year. There are an estimated 150 parking spaces in
the city’s parking lot and an estimated 150 parking spaces in private parking lots. We assume that occupancy of the
private lots is consistent with that of the municipal parking lot. Therefore, there are an estimated 16,362 cars that
visit Plum Island (exclusive of Parker River) each year. According to data from the US Department of Transportation,
there are an average of 2.55 people per car on trips to recreation activities, such as the beach. This means that there
are an estimated 41,723 visitors to Plum Island (outside of Parker River), annually. In total, there are an estimated
391,723 annual day visitors to Plum Island.
Table 15

The spending habits of day visitors will vary depending on how far they travel to get to Plum Island. According to
a survey conducted by the U.S. Fish and Wildlife Services Division of Economics for Parker River Wildlife Refuge,
83% of visitors to the refuge are local visitors (from within 50 miles) and 17% are non-local visitors. We applied
these percentages to overall Plum Island visitation and estimate that 325,130 day visitors are local and 66,593 are
non-local. These visitors include residents of the two municipalities that visit Plum Island, but their relatively
nominal levels of spending are accounted for in the following visitor spending analysis.
VISITOR SPENDING
To determine the amount of total annual net new visitor spending, a direct input of the economic impact model,
Camoin 310 estimated per person spending amounts. Estimates were based on visitor spending data from the U.S.
Fish and Wildlife report on the Parker River Wildlife Refuge, as well as a review of other studies and reports to
represent total visitor spending within the communities. Overnight visitors spend the most per day, while day visitors
will have different spending amounts depending on if they are local or non-local visitors. Spending amounts
represent an average of the spending by all visitors within each group. In other words, local visitor spending is an
average of the spending made by resident visitors who may spend little or nothing on a trip to Plum Island as well
as the spending of other non-resident day trip visitors who may spend more than the average.
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Table 16

The visitor counts and spending patterns were used to calculate the economic impacts of Plum Island visitors. The
number of annual visitors in each category was multiplied by per person spending to calculate the total visitor
spending for each category of visitors. These were added together to derive total visitor spending, as displayed in
Table 17.
Table 17

Using retail supply assumptions detailed in the economic impact of second homeowner spending section, it is again
estimated that 7% of visitor spending occurs in Newbury and 93% occurs in Newburyport. This means that nearly
$2.6 million in Plum Island visitor spending occurs in Newbury and nearly $35.4 million occurs in Newburyport.
Visitor spending is across categories including lodging, recreation, restaurants, retail, and transportation.
Table 18

16

BASELINE ECONOMIC AND FISCAL IMPACT ANALYSIS OF PLUM ISLAND
ECONOMIC IMPACT OF VISITOR SPENDING
Using $2,663,606 and $35,387,906 as the direct sales inputs,
the total economic impact of Plum Island visitation was
calculated using Emsi and is displayed in Table 19. The
economic impact by visitor type (overnight visitors, local dayvisitors, and non-local day-visitors) was also calculated.
Overnight visitor spending makes up nearly half (46%) of total
visitor spending, and the related economic impacts. This is
closely followed by local day-visitor spending, which accounts
for 43% of the visitation related economic impact. Non-local
day visitor spending makes up the smallest portion of the
economic impact, accounting for 11% of total visitor
spending.

Figure 3

Table 19
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1.3.4 ECONOMIC IMPACT OF CONSTRUCTION ACTIVITY
NET NEW SPENDING
Regular construction activity on Plum Island accrues economic benefits for the municipalities that would otherwise
not occur. Between 2015 and 2019, nearly $5.6 million in construction spending occurred on Plum Island in
Newburyport, according to Newburyport’s building department. Annually, this is an average of over $1.1 million in
spending. Comparable data was unavailable for Newbury. Therefore, the proportion of total homes on Plum Island
in each community was used to estimate total construction spending over the five-year period on Plum Island in
Newbury. This is estimated to be over $7.6 million, or an average of approximately $1.5 million per year. In total,
construction spending attributed to Plum Island averages over $2.6 million per year.
According to data from Emsi, 19% of regional construction demand for materials and labor is met within the
communities, meaning that on average $501,868 in spending in the communities annually is attributed to activity
on Plum Island. The remaining 81% of spending on materials and labor occurs outside of Newbury and Newburyport
and is not included in this analysis as it does not impact the economies of the communities.
Of the $501,868 total spending occurring in the communities, 90% occur in Newburyport and 10% in Newbury
(according to construction sales data from Emsi). Therefore, $50,187 in spending in Newbury and $451,681 spending
in Newburyport can be attributed to Plum Island construction activity, annually.
Table 20

ANNUAL ECONOMIC IMPACT OF CONSTRUCTION ACTIVITY
The annual net new construction spending amounts were used as the direct inputs in the Emsi model. The total
economic impact of construction activity is outlined in Table 21.
Table 21
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SECTION 2: FISCAL IMPACT ANALYSIS

In addition to the economic impact of Plum Island on the local economies, Plum Island has a fiscal impact in terms
of the costs and revenue that it generates for each municipal budget. The following section of the analysis outlines
the cost and benefit of Plum Island to Newbury and Newburyport’s municipal budgets.

2.1 Methodology

This baseline analysis considers fiscal year 2020 as the base year; the analysis is performed on the FY 2020 budgets
of both communities. To calculate the fiscal impact of Plum Island, each municipal cost and revenue budget line
item is assigned to one of three categories:
♦

Fixed: does not change regardless of what happens on Plum Island;

♦

Variable: is impacted by Plum Island and will change based on changing conditions (number of homes,
number of visitors, miles of road, taxable value, etc.); and

♦

Special Case: variable items that will be analyzed in depth because it is a critical or more complex revenue
or expense item.

Key metrics for understanding Plum Island’s share of revenue and costs for each municipality include the following:
Table 22

Fiscal Impact Variables

PI Total Assessed Value as % of Total
Community Assessed Value
PI Full-Time Population as % of Total
Full-Time Population
PI Vehicle Excise Tax Revenue as % of
Total Vehicle Excise Tax Revenue
PI Room Excise Tax Revenue as % of
Total Room Excise Tax Revenue
PI Meal Exicise Tax Revenue as % of
Total Meal Excise Tax Revenue
PI Building Permit Fees as % of Total
(5-year average)
PI Fire Dept. Calls as % of Total Calls
(5-year average)
PI Police Dept. Calls as % of Total
Calls (5-year average)
PI Miles of Public Road as % of Total
PI Students as % of Total District
Enrollment (% of total Newbury
enrollment in Triton)

Plum Island
$363,292,500
1,056
$133,077

Newbury

Total

Newburyport

PI %

Plum Island

Total

PI %

$1,597,863,961 22.7%

$293,673,700

$4,634,824,144

6.3%

7,146

14.8%

$1,238,836 10.7%

674
$106,103

18,327
$2,650,000

3.7%
4.0%

N/A

N/A

N/A

$54,146

$220,000 24.6%

N/A

N/A

N/A

$46,837

$620,000

7.6%

$84,980

$1,081,279

7.9%

$68,695

$3,136,399

2.2%

941

6,041

15.6%

528

20,000

2.6%

3,818

46,126

8.3%

2,437

118,297

2.1%

7.77

84.03

9.2%

6.97

104.13

6.7%

37

657

5.6%

43

2,262

1.9%

Sources: Town of Newbury, City of Newburyport, Camoin 310
*Note that Newbury Police Dept. calls and building permit fee revenue were unavailable. Therefore, Newbury's Police Dept. calls are
calculated using Newburyport's calls per resident ratio and Newbury's building permit fee revenue is calculated using Newburyport's
building permit fees per assessed value ratio. More information is available in the following sections.
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2.2 Town of Newbury Baseline Fiscal Impact

The Town of Newbury’s general fund budget was provided by The Town of Newbury’s Finance Department. The
budget was reviewed and each line item assigned a reference of “Fixed” if it would not change due to Plum Island,
“Variable” if it would change in proportion to the town’s population or assessed value, or “Special” if it required
further analysis. Below is a summary of the categorization of the general fund expenses and revenues. See
Attachment C for more information on these budget assignments.
Table 23

2.2.1 COST IMPACTS
VARIABLE IMPACTS
Costs that vary with the amount of assessed value and number of residents of the town were categorized as variable
costs. In total, Plum Island contributes $153,442 in variable costs to the Town of Newbury, annually. Table 24 outlines
this calculation.
Table 24

SPECIAL IMPACTS
Using the costs categorized as special, and the accompanying variables (Table 22) additional cost impacts were
calculated.
Fire Department
Plum Island’s portion of fire department costs are driven by the calls generated by Plum Island. Over the last five
years, Plum Island accounted for 16% of Newbury’s fire department calls. This means that 16% of fire department
costs can be reasonably attributed to Plum Island. Therefore, $195,407 of Newbury’s fire department costs are
estimated to be attributed to Plum Island, based on a “typical” year without a major storm or erosion event.

20

BASELINE ECONOMIC AND FISCAL IMPACT ANALYSIS OF PLUM ISLAND
Table 25

Police Department
Police department call data was not available for the Town of Newbury. Therefore, it was assumed that police
department calls in Newbury follow the same calls per resident ratio as in Newburyport. It is therefore estimated
that calls from Plum Island comprise 8.3% of Newbury’s police department calls. This means that $123,623 police
department costs are attributed to Plum Island. These costs are based on a “typical” year without a major storm or
erosion event.
Table 26

Public Works Department
Plum Island’s portion of public works department costs are driven by the miles of public road on Plum Island. 9.2%
of Newbury’s public road miles are on Plum Island and therefore 9.2%, or $117,859, of public works department
costs are attributed to Plum Island.
Table 27

Education
Plum Island’s portion of Newbury’s education costs are determined by the number of school children enrolled in
the Triton Regional School District. Plum Island accounts for 5.6% of Newbury’s enrollment in the school district.
Therefore, $575,147 in educated related costs are attributed to Plum Island.
Table 28
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2.2.2 REVENUE IMPACTS
VARIABLE IMPACTS
A portion of Newbury’s revenue varies based on the number of residents in the town. Using the proportion of
Newbury’s population that lives on Plum Island, this variable revenue was calculated to be $162,296.
Table 29

SPECIAL IMPACTS
Real Estate Tax
Given Newbury’s taxable assessed value and the 2019 tax rate, over $3.9 million in real estate tax revenue was
calculated to be attributed to Plum Island.
Table 30

Motor Vehicle Excise Tax
Newbury’s portion of motor vehicle excise tax revenue was calculated using the ratio of vehicles in Plum Island to
total vehicles in the community. 10.7% of Newbury’s motor vehicle excise tax revenue, or $133,077, is attributed to
Plum Island.
Table 31

Building Permit Fees
Newbury’s building permit fee revenue was estimated using Newburyport’s permit fees per assessed value ratio. It
is estimated that Newbury’s permit fees that are attributed to Plum Island are 7.9%, or $30,688, of total permit fees.
Table 32
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2.2.3 NET FISCAL IMPACT – BASELINE CONDITIONS
The total costs and total revenue attributed to Plum Island were compared to calculate the net fiscal impact of Plum
Island on the Town of Newbury. Based on this analysis, Plum Island currently provides a positive net fiscal impact to
the Town of Newbury of $3.1 million annually (Table 33). To put this fiscal benefit in perspective, $3.1 million is
roughly double the annual operating budget of Newbury’s police department, more than double the annual
operating budget of the fire department, and more than double the budget of the public works department.
Viewed another way, this means that without Plum Island, Newbury would have to raise an additional $3.1 million
annually to cover its operating costs. This equals nearly $1,300 per non-Plum Island Newbury household.
Again, it should be noted that this is under baseline or “typical” conditions without a major storm or other emergency
event.
Table 33

Overall, 5% of Newbury’s annual costs and 20% of annual revenue is attributed to Plum Island, in a typical year.
Table 34
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2.3 City of Newburyport Baseline Fiscal Impact

The City of Newburyport’s general fund budget was reviewed and each line item assigned a reference of “Fixed” if
it would not change due to Plum Island, “Variable” if it would change in proportion to the city’s population or
assessed value, or “Special” if it required further analysis. Below is a summary of the categorization of the general
fund expenses and revenues. See Attachment D for more information on these budget assignments.
Table 35

2.3.1 COST IMPACTS
VARIABLE IMPACTS
Costs that vary with the amount of assessed value and number of residents of the city were categorized as variable
costs. In total, Plum Island contributes $246,848 in variable costs to the City of Newburyport, annually. Table 36
outlines this calculation.
Table 36

SPECIAL IMPACTS
Fire Department
Plum Island’s portion of fire department costs are driven by the calls generated by Plum Island. Over the last five
years, Plum Island accounted for 2.6% of Newburyport’s fire department calls. This means that 2.6% of fire
department costs can be attributed to Plum Island. Therefore, $100,812 of Newburyport’s fire department costs are
attributed to Plum Island, based on a “typical” year without a major storm or erosion event.
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Table 37

Police Department
A similar methodology is used to calculate Plum Island’s share of Newburyport’s police department costs. Plum
Island accounts for 2.1% of police department calls and therefore $86,723 of police department costs are
attributable to Plum Island. Again, these costs are based on a “typical” year.
Table 38

Public Works Department
Plum Island’s portion of public works department costs are driven by the miles of public road on Plum Island. 6.7%
of Newburyport’s public road miles are on Plum Island and therefore 6.7% of public works department costs are
attributed to Plum Island. This means that $234,143 of Newburyport’s public works department costs are
attributable to Plum Island.
Table 39

Education
1.9% of students enrolled in Newburyport’s public school district are from Plum Island. Therefore, 1.9%, or
$601,954, of Newburyport’s education costs are attributed to Plum Island.
Table 40

25

BASELINE ECONOMIC AND FISCAL IMPACT ANALYSIS OF PLUM ISLAND

2.3.2 REVENUE IMPACTS
VARIABLE IMPACTS
A portion of Newburyport’s revenue varies based on the number of residents in the city. Using the proportion of
Newburyport’s population that lives on Plum Island, this variable revenue was calculated to be $195,211.
Table 41

SPECIAL IMPACTS
Using the revenues categorized as special, and the accompanying variables (Table 22) additional revenue impacts
were calculated.
Property Tax
Given Newburyport’s taxable value on Plum Island and its 2019 tax rate, over $3.8 million in property tax revenue is
attributed to Plum Island.
Table 42

Motor Vehicle Excise Tax
According to data from Esri, 4.0% of Newburyport’s motor vehicles are on Plum Island. Therefore, 4.0% of motor
vehicle excise tax revenue, or $106,054, is attributed to Plum Island.
Table 43

Meal Excise Tax
Direct permanent resident spending, second homeowner spending, and visitor spending on restaurants was
calculated in the economic impact analysis to be over $6.2 million. The 0.75% tax rate is applied to calculate meal
excise tax revenue of $46,837 attributable to Plum Island. This represents 7.6% of Newburyport’s meal excise tax
revenue.
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Table 44

Room Excise Tax
Direct visitor spending on lodging, which was calculated in the economic impact analysis, is used to calculate
Newburyport’s room excise tax revenue that is attributable to PI. Using the over $902,000 in direct spending on
lodging by visitors staying on Plum Island in Newburyport and the tax rate of 6.0%, $54,146 in room excise tax
revenue is calculated to be attributed to Plum Island. This represents 24.6% of Newburyport’s room excise tax
revenue. It should be noted that the City of Newburyport recently began collecting a room excise tax on short term
rentals.
Table 45

Building Permit Fees
2.2% of Newburyport’s permit fee revenue, or $19,712, is attributed to Plum Island based on data provided by the
City
Table 46
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2.3.3 NET FISCAL IMPACT – BASELINE CONDITIONS
The total costs and total revenue attributed to Plum Island were compared to calculate the net fiscal impact of Plum
Island on the City of Newburyport. Based on this analysis, Plum Island has a positive net fiscal impact to the City of
Newburyport of nearly $3.0 million, annually. To put this fiscal benefit in perspective, $3.0 million is over three
quarters of the fire department’s annual operating budget or over two thirds of the police department’s annual
operating budget.
Viewed another way, this means that without Plum Island, Newburyport would have to raise an additional $3.0
million annually to cover its operating costs. This equals about $370 per non-Plum Island Newburyport household.
Again, it should be noted that this is under baseline or “typical” conditions without a major storm or other emergency
event.
Table 47

Overall, 2% of Newburyport’s annual costs and 6% of annual revenue is attributed to Plum Island, in a typical year.
Table 48
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ATTACHMENT A: WHAT IS ECONOMIC IMPACT
ANALYSIS?

The purpose of conducting an economic impact study is to ascertain the total cumulative changes in employment,
earnings and output in a given economy due to some initial “change in final demand”. To understand the meaning
of “change in final demand”, consider the installation of a new widget manufacturer in Anytown, USA. The widget
manufacturer sells $1 million worth of its widgets per year exclusively to consumers in Canada. Therefore, the annual
change in final demand in the United States is $1 million because dollars are flowing in from outside the United
States and are therefore “new” dollars in the economy.
This change in final demand translates into the first round of buying and selling that occurs in an economy. For
example, the widget manufacturer must buy its inputs of production (electricity, steel, etc.), must lease or purchase
property and pay its workers. This first round is commonly referred to as the “Direct Effects” of the change in final
demand and is the basis of additional rounds of buying and selling described below.

To continue this example, the widget manufacturer’s vendors (the supplier of electricity and the supplier of steel)
will enjoy additional output (i.e. sales) that will sustain their businesses and cause them to make additional purchases
in the economy. The steel producer will need more pig iron and the electric company will purchase additional power
from generation entities. In this second round, some of those additional purchases will be made in the US economy
and some will “leak out”. What remains will cause a third round (with leakage) and a fourth (and so on) in everdiminishing rounds of industry-to-industry purchases. Finally, the widget manufacturer has employees who will
naturally spend their wages. Again, those wages spent will either be for local goods and services or will “leak” out
of the economy. The purchases of local goods and services will then stimulate other local economic activity.
Together, these effects are referred to as the “Indirect Effects” of the change in final demand.
Therefore, the total economic impact resulting from the new widget manufacturer is the initial $1 million of new
money (i.e. Direct Effects) flowing in the US economy, plus the Indirect Effects. The ratio of Total Effects to Direct
Effects is called the “multiplier effect” and is often reported as a dollar-of-impact per dollar-of-change. Therefore, a
multiplier of 2.4 means that for every dollar ($1) of change in final demand, an additional $1.40 of indirect economic
activity occurs for a total of $2.40.
Key information for the reader to retain is that this type of analysis requires rigorous and careful consideration of
the geography selected (i.e. how the “local economy” is defined) and the implications of the geography on the
computation of the change in final demand. If this analysis wanted to consider the impact of the widget
manufacturer on the entire North American continent, it would have to conclude that the change in final demand
is zero and therefore the economic impact is zero. This is because the $1 million of widgets being purchased by
Canadians is not causing total North American demand to increase by $1 million. Presumably, those Canadian
purchasers will have $1 million less to spend on other items and the effects of additional widget production will be
cancelled out by a commensurate reduction in the purchases of other goods and services.
Changes in final demand, and therefore Direct Effects, can occur in a number of circumstances. The above example
is easiest to understand: the effect of a manufacturer producing locally but selling globally. If, however, 100% of
domestic demand for a good is being met by foreign suppliers (say, DVD players being imported into the US from
Korea and Japan), locating a manufacturer of DVD players in the US will cause a change in final demand because all
of those dollars currently leaving the US economy will instead remain. A situation can be envisioned whereby a
producer is serving both local and foreign demand, and an impact analysis would have to be careful in calculating
how many “new” dollars the producer would be causing to occur domestically.
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In this study, Camoin 310 was retained by Horsley Witten to measure
the economic and fiscal contribution of Plum Island as it exists today
on the municipalities of Newbury and Newburyport, MA. The goal of
this analysis is to provide an assessment of the total current
economic, employment, and fiscal impact of Plum Island on these
municipalities.
The primary tool used in this analysis is the input-output model
developed by Economic Modeling Specialists Intl. (Emsi). Primary
data used in this study was obtained from the municipalities included
tax parcel data, municipal cost data, and municipal revenue data.
Secondary data was collected by Camoin 310 including visitation and
business data. Additional information on the methodology can be
found later in the report.
The economic impacts are presented in four categories: direct
impact, indirect impact, induced impact, and total impact. The
indirect and induced impacts are commonly referred to as the
“multiplier effect.” The net fiscal impact, as it relates to municipal
revenue and service costs, is calculated.

DIRECT IMPACTS

INDIRECT IMPACTS

STUDY INFORMATION

Geography:

City of Newburyport and
Town of Newbury, MA

Study Period:
2020

Modeling Tool:
Emsi

INDUCED IMPACTS

Initial round of impacts generated as Direct impacts have ripple effects Impacts that result from the spending
a result of spending attributed to
through business to business
of employees and businesses
Plum Island residents, visitors, and
spending. This spending results
impacted both directly and indirectly.
construction activity at community
from the increase in demand for Earnings of these employees enter the
businesses (hotels, restaurants, shops,
goods and services in industry
community economies as paychecks
transportation, and entertainment). sectors that supply the businesses are spent on food, clothing, and other
receiving the direct activity.
goods and services.
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ATTACHMENT B: WHAT IS FISCAL IMPACT ANALYSIS?

Fiscal impact analysis is a tool that compares, for a given project or policy change, changes in governmental costs
against changes in governmental revenues. For example, a major residential development project in Town A will
mean new residents that require new services and facilities such as fire and police protection, libraries, schools,
parks, and others. At the same time, Town A will receive new revenues from the project in the form of property tax
revenues, local sales tax revenue, and other taxes and fees. A fiscal impact analysis compares the total expected
costs to the total expected revenues to determine the net fiscal impact of the proposed development on Town A.

Typical revenues and costs in a fiscal impact analysis include (but are not limited to) the following:



Property tax



Increased staffing costs



Sales tax





Income tax

Water and sewer and other
infrastructure costs



Other local taxes



Road maintenance costs



Water and sewer fees



Public school costs



One-time construction-related fees



Police and fire protection costs



Impact fees



New parks and recreation facilities



Miscellaneous fees



Miscellaneous costs

There are several standard methodologies that can be employed in a fiscal impact analysis. The two general
approaches to fiscal impact analysis are average costing and marginal costing:
Average Costing: This method establishes an existing average cost per unit of service. So for example, to
understand new road maintenance costs in Town A, this methodology would calculate the average cost per roadmile in the town currently. This average cost would then be multiplied by the number of new road miles added to
the Town because of the development.

 Similar to the average costing approach is the “Proportional Evaluation Method” that uses the proportion
of local property the development comprises (typically measured by assessed value.) For example, if the
development in Town A increases the town’s total assessed value by 1%, then under this method it is
assumed that the town’s costs and revenues will increase by 1%. This 1% factor is only applied to those
costs and revenues likely to be affected by the Project.

 Marginal Costing (Case Study): The marginal approach addresses the Town’s capacity to deliver services.
For example, If Town A does not have the equipment or manpower to maintain the new roads, then
additional costs will be incurred to purchase new equipment and hire additional staff. Conversely, a school
district may have excess space due to historically declining enrollments, obviating the need to build new
schools for an influx of new residents.

 This approach involves case studies and interviews with local officials and experts. It takes a more detailed
look at the deficient (or excess) capacity to deliver services by getting more precise estimates of how
different government bodies will be affected by a given development.

31

BASELINE ECONOMIC AND FISCAL IMPACT ANALYSIS OF PLUM ISLAND

ATTACHMENT C: NEWBURY BUDGET ASSIGNMENTS

As referenced in the Fiscal Impact Analysis, below are the budget assignments for the line items in the Town of
Newbury’s fiscal year 2020 budget. Each municipal cost and revenue budget line item is assigned to one of three
categories:
♦

Fixed: does not change regardless of what happens on Plum Island;

♦

Variable: is impacted by Plum Island and will change based on changing conditions (number of homes,
number of visitors, miles of road, taxable value, etc.); and

♦

Special Case: variable items that will be analyzed in depth because it is a critical or more complex revenue
or expense item.

The “impact metrics” referenced in the budget table are defined as follows:
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ATTACHMENT D: NEWBURYPORT BUDGET ASSIGNMENTS

As referenced in the Fiscal Impact Analysis, below are the budget assignments for the line items in the City of
Newburyport’s fiscal year 2020 budget. Each municipal cost and revenue budget line item is assigned to one of
three categories:
♦

Fixed: does not change regardless of what happens on Plum Island;

♦

Variable: is impacted by Plum Island and will change based on changing conditions (number of homes,
number of visitors, miles of road, taxable value, etc.); and

♦

Special Case: variable items that will be analyzed in depth because it is a critical or more complex revenue
or expense item.

The “impact metrics” referenced in the budget table are defined as follows:
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Leading action to

grow your economy

Camoin 310
PO Box 3547
Saratoga Springs, NY 12866
518.899.2608
www.camoinassociates.com
@camoinassociate
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EXECUTIVE SUMMARY
Overview

A key purpose of the Plum Island: Exploring Fiscal Implications of Sea Level Rise project is to provide an assessment
of the future fiscal and economic impacts of Plum Island on the municipalities of Newbury and Newburyport in the
context of a changing climate that is expected to increase flooding, raise the sea level, and bring more severe storms.
To do so, this analysis models the economic and fiscal impact of Plum Island on the Town of Newbury and the City
of Newburyport under three scenarios and at three points in the future – 2030, 2050, and 2070. This analysis
estimates the impact of Plum Island to each community in terms of jobs, economic activity, property tax and other
revenues, municipal service costs, and other economic and fiscal impacts. Scenarios modeled include:

 Scenario 1: No Intervention - No policy or infrastructure intervention;
 Scenario 2: Maintain Primary Access - Maintain access to Plum Island through the main intersection
through 2050; and

 Scenario 3: Maintain Access and Protect Everything - Maintain access to Plum Island through the main
intersection and do everything possible to save buildings from flooding, erosion, and flooded roads through
2050.

Findings from these scenario analyses are compared to the previously completed Baseline Economic and Fiscal
Impact of Plum Island (“Baseline Analysis”), which calculates the economic and fiscal contribution of Plum Island to
the communities under current conditions.
To evaluate the future economic impact of Plum
Island, tourism and visitor spending were
considered along with resident and homeowner
spending as well as the impact of construction
activity on the Island. Fiscal impact analysis
considered both revenues and costs to each
municipality associated with the Island. Only
municipal costs are included in this analysis, and not
costs borne by other entities, such as state and
federal agencies or private citizens. Economic and
fiscal projections are based on future conditions
mapping that shows what roads and properties will
be affected by sea level rise and storms in the future.
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Key Findings

ECONOMIC IMPACT OF PLUM ISLAND
The economic benefits of Plum Island depend on the ability for residents to continue to inhabit homes on Plum
Island and for visitors to access Plum Island for use of the beach and Parker River Wildlife Refuge. When access is
lost, residents and visitors will go elsewhere and will no longer spend money in the local communities. The results
of the scenario modeling show that due to trends in increasing visitation to Plum Island, the economic benefits of
Plum Island will continue to grow until access to Plum Island is lost. All impacts are in 2020 dollars.

 Scenario 1: No Intervention: Positive Economic Impacts Continue to Grow In Short-Term But Are Lost
Completely by 2050. In the No Intervention scenario, the positive economic impacts of Plum Island are
expected to increase by around 8% in Newbury and 10% in Newburyport by 2030. Without intervention,
Plum Island will be generally inaccessible by 2050 and will therefore no longer provide any positive
economic impact to either community.

 Scenario 2: Maintain Primary Access: Longer-Term Economic Benefits to each Community. In the

Maintain Primary Access scenario, it is estimated that the economic impacts of Plum Island in 2030 will be
the same as those under the No Intervention scenario. By 2050, it is estimated that the economic impacts
of Plum Island on Newbury and Newburyport will be about the same as they are currently. Less overnight
visitors and permanent residents mean that the impact in 2050 is lower than in 2030.

 Scenario 3: Maintain Access and Protect Everything: Greatest Economic Impact But Benefits Still Lost
by 2070. In the Maintain Access and Protect Everything scenario, economic impacts of Plum Island are
expected to increase by about 10% in both Newbury and Newburyport by 2030. By 2050, it is estimated
that the economic impacts of Plum Island on Newbury and Newburyport will be about 13% higher than
they are currently. By 2070 Plum Island will be generally inaccessible and there will not be any positive
economic impacts.
Table 1
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Table 2

FISCAL IMPACT OF PLUM ISLAND
The full net fiscal impact of Plum Island is equal to municipal revenue (primarily property tax revenue as well as
other miscellaneous municipal revenues), minus typical budget expenses associated with Plum Island as well as
mitigation expenses. Mitigation expenses are difficult to project, and include investments needed to mitigate sea
level rise/storm impacts as well as storm-related costs incurred by the municipalities. The pre-mitigation fiscal
benefits (revenue minus typical budget expenses) are positive in each scenario until access to Plum Island becomes
severely restricted by tidal flooding. Realistically however, the infrastructure investments needed to achieve scenario
2 and scenario 3, as well as the storm related costs, may decrease or outweigh the fiscal benefit of Plum Island.

 Scenario 1: No Intervention: Under the No Intervention scenario, this analysis estimates a pre-mitigation

net fiscal impact of Plum Island on Newbury of $3.0 million and on Newburyport of $2.8 million in 2030.
Since Plum Island will be generally inaccessible by 2050 in this scenario, there are no fiscal benefits in 2050
or 2070.

 Scenario 2: Maintain Primary Access: In the Maintain Primary Access scenario, it is estimated that the

fiscal impacts of Plum Island in 2030 will be the same as those under the No Intervention scenario. By 2050,
it is estimated that the pre-mitigation net fiscal impact of Plum Island on Newbury will decrease to $2.4
million and on Newburyport will to $2.1 million. These impacts do not take into account any infrastructure
investments or storm related costs. Plum Island will be flooded by 2070 in this scenario.

 Scenario 3: Maintain Access and Protect Everything: In the Maintain Access and Protect Everything

scenario, this analysis estimates a pre-mitigation net fiscal impact of Plum Island on Newbury of nearly $3.0
million and on Newburyport of over $2.8 million in 2030. The impacts felt under this scenario would
decrease only slightly by 2050, with the net fiscal impact of Plum Island to Newbury expected to be over
$2.9 and nearly $2.8 million to Newburyport. Again, these impacts do not take into account any
infrastructure investments or storm related costs. Plum Island will also be flooded by 2070 in this scenario.
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Table 3

Table 4

4

FUTURE SCENARIO ECONOMIC AND FISCAL IMPACT ANALYSIS OF PLUM ISLAND

INTRODUCTION
Camoin 310 was retained to model the future economic and fiscal impacts of Plum Island on the Town of Newbury
and the City of Newburyport under three scenarios. This analysis seeks to provide an understanding of Plum Island’s
future contribution to the economies and budgets of the communities under three distinct management scenarios.
Findings build upon the previously completed Baseline Economic and Fiscal Impact of Plum Island (“Baseline
Analysis”) which calculates the economic and fiscal contribution of Plum Island to the communities under current
conditions.
The economic impact portion of the analysis includes the jobs, wages, and sales in the communities that will be
attributable to activity on Plum Island. The fiscal impact analysis considers the pre-mitigation fiscal benefit of Plum
Island. In other words, a comparison of the municipal costs and revenues that will be attributable to Plum Island in
the future, excluding potential investments needed to mitigate sea level rise/storm impacts as well as storm-related
costs incurred by the municipalities. Together, these impacts illustrate the economic impact and annual municipal
operating costs and revenues associated with Plum Island in the future under different management scenarios.
Scenario results can be compared to the Baseline Analysis to better understand relative future impacts of these
management options. Methodology, assumptions, and findings are discussed in detail in the following sections of
this report.

SECTION 1: SCENARIOS AND
METHODOLOGY
1.1 Scenarios

This analysis models the economic and fiscal impact of Plum Island on the Town of Newbury and the City of
Newburyport under three scenarios and at three points in the future – 2030, 2050, and 2070. Scenarios modeled
include:

 Scenario 1: No Intervention - No policy or infrastructure intervention;
 Scenario 2: Maintain Primary Access - Maintain access to Plum Island through the main intersection
through 2050; and

 Scenario 3: Maintain Access and Protect Everything - Maintain access to Plum Island through the main

intersection and do everything possible to save buildings from flooding, erosion, and flooded roads through
2050.
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1.2 Methodology
1.2.1 ECONOMIC IMPACT
Camoin 310 uses Economic Modeling Specialists, Intl. (Emsi) to calculate the economic impacts of Plum Island
resident spending, second homeowner spending, visitor spending, and construction on Newbury and Newburyport.
The following briefly describes the methodology, particularly as it relates to visitor spending; additional information
about the Emsi model can be found in Attachment A.
1. Estimate Future Visitation, Households and
Construction Activity Attributed to Plum Island:
Flooding projections under each scenario were used in
conjunction with the Baseline Analysis to quantify the
estimated future permanent resident households,
second homes, day visitors, overnight visitors, and
construction activity associated with Plum Island. This
activity is net new to the municipalities as related
spending would not occur in the municipalities but for
Plum Island.
2. Estimate Net New Spending: Based on household
income data, building permit data, and a review of
previous reports, we estimated average spending per
household, Plum Island visitor, and attributed to
construction in the Baseline Analysis. Scenario impacts
are calculated using these same 2020 dollars to allow
for comparison.
3. Model Economic Impacts: Using spending amounts as
inputs, we modeled the economic impacts- in terms of
jobs, earnings, and sales of Plum Island on Newbury and
Newburyport using economic multipliers that calculate
the economic “ripple effect” of that spending.

Modeling Software
Economic Modeling Specialists, Intl. (Emsi)
designed the input-output model used in this
analysis. The Emsi model allows the analyst to
input the amount of new direct economic activity
(spending, earnings, or jobs) occurring within the
communities and uses the direct inputs to
estimate the spillover effects that the net new
spending, earnings, or jobs have as these new
dollars circulate throughout the economy. This is
captured in the indirect and induced impacts and
is commonly referred to as the “multiplier effect.”
See Appendix A for more information on
economic impact analysis.

What does “Net New” Mean?
When looking at the economic impacts of a
project, it’s important to look only at the
economic changes that would not occur without
Plum Island. These effects are the “net new” effect.

Definition of a “Job”

4. Calculate Total Impacts: We arrived at the total
A “job” is equal to one person employed for some
economic impacts as the sum of the direct, indirect, and
amount of time (part-time, full-time, or
induced impacts. The annual impacts that result from
temporary) during the study period.
resident spending were combined with those resulting
from visitor spending as well as from construction
activity to calculate the total annual impact under each scenario and for each year. These impacts include both
the direct activity and the ripple effects that occur throughout the economy:
♦
♦
♦

Direct Impacts: The most immediate impacts, which include the jobs at businesses generated by resident, visitor,
and construction spending.
Indirect Impacts: Indirect effects occur at businesses within the communities that supply goods and services to
businesses where direct spending is occurring.
Induced Impacts: An additional ripple effect that occurs when workers at both directly impacted businesses and
indirectly impacted businesses spend a portion of their wages at businesses within the communities.
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1.2.2 FISCAL IMPACT
To calculate the future fiscal impact of Plum Island, Camoin 310 built upon work that was completed in the Baseline
Analysis. The Baseline Analysis considered fiscal year 2020 as the base year and performed the analysis on the FY
2020 budgets of both communities.
Results of this analysis were used to calculate an average cost and an average revenue per Plum Island home as well
as the average net fiscal impact per Plum Island home. The average net fiscal impact per Plum Island home was
applied to the number of homes under each scenario to calculate total fiscal benefit attributed to Plum Island in the
future.
The projected net fiscal impacts are the “pre-mitigation fiscal benefit” as they do not take into account the potential
future storm-related costs of investments needed to mitigate impacts and achieve these scenarios. The fiscal impact
here is calculated as the difference between municipal revenue and cost, in terms of typical operating expenses
associated with Plum Island.

SECTION 2: ASSUMPTIONS
2.1 General Assumptions

The following section outlines general assumptions used for the analysis, particularly as it relates to number of
homes.

 In the future, homes will fall into one of three categories:
 Flooded or Inaccessible Daily: Properties that either flood frequently enough that they cannot

be occupied (i.e. are permanently flooded and/or under water) OR are no longer accessible because
the road to access the property is permanently flooded and/or under water.

 High Risk of Storm or Erosion Damage: Properties that are at high risk of storm or erosion

damage. These properties have a 10% chance of flooding in a given year, or are otherwise at high
risk of erosion. Properties are temporarily impacted and can be rebuilt.

 Minimal Impact Properties: Properties that are not in either of the other two categories. These

properties are not expected to experience significant adverse impacts from sea level rise or storm
events.

 According to data provided by the assessors of the communities for the Baseline Analysis, there are currently
685 homes on Plum Island in Newbury and 500 in Newburyport.

 According to the communities, there are 5 lots remaining for buildout on Plum Island in Newburyport and

24 in Newbury. It is assumed that four (4) new homes will be constructed annually on Plum Island in each
community, based on historical trends. 1 This means that all remaining lots are assumed to be built out by
2030.

 Table 5 and Table 6 display the percentages of homes that are expected to fall in each category, in each
scenario and year, as projected by Horsley Witten. These percentages are applied to the baseline number

According to data provided by the Town of Newbury’s assessor, on average four (4) new homes have been constructed
annually on Plum Island in Newbury since 2015. For the purpose of this analysis we assume a similar trend in Newburyport.

1
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of properties plus the new properties that are assumed to be built (total properties) to calculate the number
of properties in each category and scenario.

 All spending values used throughout the analysis are in 2020 dollars.
Table 5

Table 6
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2.2 Economic Impact Assumptions

The following section outlines key assumptions that are used in calculating the economic impact of Plum Island
across the scenarios.

 Declining Proportion of Owner-Occupied Homes. It is assumed that there will be a 3-percentage point

decrease in the proportion of owner-occupied homes (out of total homes) relative to the baseline, every
ten years. This is based on community level data from the U.S. Census and the assumption that as the cost
to maintain a home on Plum Island increases, the proportion of homes that are used for purposes other
than being owner-occupied by permanent residents will increase. The increase in other non-owneroccupied home categories is distributed proportionally across the other home types.

 In the Baseline Analysis: owner-occupied homes were 45% of Newbury properties and 60% of
Newburyport properties.

 In 2030: owner-occupied homes will be 42% of Newbury properties and 57% of Newburyport
properties.

 In 2050: owner-occupied homes will be 36% of Newbury properties and 51% of Newburyport
properties.

 Long-Term Occupants Will Spend Similarly to Permanent Residents. Homes that are occupied for the

majority of the year, including owner occupied homes, year-round rentals, and partial rental/partial personal
use, are assumed to have spending patterns most similar to permanent resident households. Therefore, the
economic impact analyses will consider owner occupied homes, year-round rentals, and partial rental/partial
personal use to have the same spending profile as permanent resident households. Collectively, these
households will be referred to as “permanent resident households” throughout this analysis. Second homes
that are used for personal use only are considered in a separate, second homeowner spending category.
Short-term rentals are captured in Plum Island visitor spending.

 Number of Overnight Visitors is Tied to Number of Short-Term Rentals. In each scenario, the number

of overnight visitors staying in short term rentals will change proportionally to the number of short-term
rentals. The number of beach day visitors will remain constant due to parking capacity at the municipal and
private lots. Parker River Wildlife Refuge visitation will increase by 2% annually, based on historical data
provided by Parker River, until maximum annual capacity is reached.

 The pace of construction will remain consistent until 2030, when the supply of buildable lots will be
exhausted. Beyond 2030, new improvements will be limited only to existing structures. In recent
years, improvements to existing properties have accounted for about 53% of all improvement-related
growth in assessed value on Plum Island. The remaining growth in property improvement value has come
from new-build construction. It is estimated that all lots available for new build will be built out by 2030.
Therefore, overall construction spending in 2030 (and beyond) will continue at a slower rate and be limited
to improvements to existing homes (rather than new builds).
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2.3 Fiscal Impact Assumptions

The following section outlines key assumptions that are used in calculating the fiscal impact of Plum Island across
the scenarios.

 Net Fiscal Impact per Property. The net fiscal impact per minimally impacted Plum Island property is

assumed to remain the same as the baseline net fiscal impact her property. Properties that are at high risk
for storm or erosion damage will have a net fiscal impact that is lower than minimally impacted properties
due to 15% lower projected property values. This is based on assumed changes in property value (see below
for more details).

 Property Value Impacts. Assumptions about future property value inform the assumptions on net fiscal

impact per property. The threat of sea level rise has had no significant impact on Plum Island property
values to date based on previous research and discussions with municipal tax assessors. It is assumed that
property values of minimally impacted properties will continue to appreciate in line with historic trends
while properties at high risk of storm or erosion damage will be valued at 15% less than minimally impacted
properties.

These assumptions are based on findings from a number of data sources and resources. These are
summarized as follows:

 Average Annual Change in Sale Price: According to data from Redfin, the average annual
change in sale price of Plum Island homes is 5.7%.
Table 7

 Average Annual Change in Assessed Value: According to data from Newbury’s assessor, the
average annual change in Plum Island assessed value is 6.7%. Only one year of history was
available for Newburyport.
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Table 8

 Community Home Values: At the community level, data from the U.S. Census shows an average
annual change in assessed value of 5% in Newbury and 6% in Newburyport since 2000.
Table 9

 A literature review of studies related to the impact of sea level rise on home values uncovered

mixed results. Some studies found that the most threatened properties would sell for less than
properties that are not impacted, by a range of 7-25% less. Other studies found no statistically
significant impact of sea level rise on home prices. 2

Filippova, O., et al. Who Cares? Future Sea-Level-Rise and House Prices. CESifo Working Paper 7595. 2019.
Fuerst, F. and Warren-Myers, G. Sea Level Rise and House Price Capitalisation. March 2019.
McAlpine, S. and Porter, J. Estimating Recent Local Impacts of Sea-Level Rise on Current Real-Estate Losses: A Housing
Market Case Study in Miami-Dade, Florida. Population and Policy Review, 15 June, 2018.
Walsh, P., et al. Adaptation, Sea Level Rise, and Property Prices in the Chesapeake Bay Watershed. National Center for
Environmental Economics, Working Paper 15-02. Feb. 2015.
2
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SECTION 3: SUMMARY OF RESULTS

This section summarizes the economic and fiscal impact of Plum Island on the communities across each of the three
scenarios and years. Economic impacts include those related to projected permanent resident spending, second
homeowner spending, visitor spending, and construction activity. The net fiscal impact, or the difference between
municipal costs and revenues associated with Plum Island, is also displayed. More detail on the calculation of these
impacts can be found in Appendixes A and B.

3.1 No Intervention
3.1.1 NO INTERVENTION, 2030
3.1.1A ECONOMIC IMPACT
Under the No Intervention, in 2030:

 66 jobs, nearly $1.9 million in associated earnings, and nearly $5.0 million in sales in Newbury will be
attributed to Plum Island.

 718 jobs, nearly $23.3 million in associated earnings, and over $61.7 million in sales in Newburyport will be
attributed to Plum Island.

 In both Newbury and Newburyport, visitor spending will be the biggest contributor to the economic
impacts, accounting for 66% and 75% of the impacts, respectively.
Table 10
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Figure 1

3.1.1B FISCAL IMPACT
Under the No Intervention, in 2030:

 A positive net fiscal impact of nearly $3.0 million to the Town of Newbury is expected.
 A positive net fiscal impact of over $2.8 million to the City of Newburyport is expected.
Table 11

These fiscal impacts do not take into account potential storm costs.

3.1.2 NO INTERVENTION, 2050
Under the No Intervention Scenario, Plum Island will be under water by 2050. The communities will receive no
economic or fiscal impact as a result.

3.1.3 NO INTERVENTION, 2070
Plum Island will continue to be under water in 2070. The communities will receive no economic or fiscal impact as
a result.
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3.2 Maintain Primary Access
3.2.1 MAINTAIN PRIMARY ACCESS, 2030
3.2.1A ECONOMIC IMPACT
The conditions and related impacts under the Maintain Primary Access Scenario will be the same as under the No
Intervention scenario in 2030 because the number of properties and road miles impacted are the same. See Section
3.1.1A for impacts.
3.2.1B FISCAL IMPACT
The conditions and related impacts under the Maintain Primary Access scenario will be the same as under the No
Intervention scenario in 2030 because the number of properties and road miles impacted are the same. See Section
3.1.1B for impacts.

3.2.2 MAINTAIN PRIMARY ACCESS, 2050
3.2.2A ECONOMIC IMPACT
Under the Maintain Primary Access scenario, in 2050:

 62 jobs, nearly $1.7 million in associated earnings, and over $4.5 million in sales in Newbury will be attributed
to Plum Island.

 674 jobs, nearly $21.7 million in associated earnings, and over $57.5 million in sales in Newburyport will be
attributed to Plum Island.

 In both Newbury and Newburyport, visitor spending will be the biggest contributor to the economic
impacts, accounting for 70% and 79% of the impacts, respectively.
Table 12
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Figure 2

3.2.2B FISCAL IMPACT
Under the Maintain Primary Access Scenario, in 2050:

 A positive net fiscal impact of over $2.4 million to the Town of Newbury is expected.
 A positive net fiscal impact of over $2.1 million to the City of Newburyport is expected.
Table 13

These fiscal impacts do not take into account any necessary infrastructure investments or potential storm costs.

3.1.3 MAINTAIN PRIMARY ACCESS, 2070
Under the Maintain Primary Access Scenario, Plum Island will be under water by 2070. The communities will receive
no economic or fiscal impact as a result.
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3.3 Maintain Access and Protect Everything
3.3.1 MAINTAIN ACCESS AND PROTECT EVERYTHING, 2030
3.3.1A ECONOMIC IMPACT
Under the Maintain Access and Protect Everything Scenario, in 2030:

 67 jobs, nearly $1.9 million in associated earnings, and over $5.0 million in sales in Newbury will be attributed
to Plum Island.

 721 jobs, nearly $23.4 million in associated earnings, and over $62.0 million in sales in Newburyport will be
attributed to Plum Island.

 In both Newbury and Newburyport, visitor spending will be the biggest contributor to the economic
impacts, accounting for 65% and 75% of the impacts, respectively.
Table 14
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Figure 3

3.3.1B FISCAL IMPACT
Under the Maintain Access and Protect Everything Scenario, in 2030:

 A positive net fiscal impact of nearly $3.0 million to the Town of Newbury is expected.
 A positive net fiscal impact of over $2.8 million to the City of Newburyport is expected.
Table 15

These fiscal impacts do not take into account any necessary infrastructure investments or potential storm costs.

3.3.2 MAINTAIN ACCESS AND PROTECT EVERYTHING, 2050
3.3.2A ECONOMIC IMPACT
Under the Maintain Access and Protect Everything Scenario, in 2050:

 69 jobs, over $1.9 million in associated earnings, and over $5.1 million in sales in Newbury will be attributed
to Plum Island.

 748 jobs, nearly $24.2 million in associated earnings, and nearly $64.2 million in sales in Newburyport will
be attributed to Plum Island.

 In both Newbury and Newburyport, visitor spending will be the biggest contributor to the economic
impacts, accounting for 67% and 76% of the impacts, respectively.
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Table 16

Figure 4

3.3.2B FISCAL IMPACT
Under the Maintain Access and Protect Everything Scenario, in 2050:

 A positive net fiscal impact of over $2.9 million to the Town of Newbury is expected.
 A positive net fiscal impact of nearly $2.8 million to the City of Newburyport is expected.
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Table 17

These fiscal impacts do not take into account any necessary infrastructure investments or potential storm costs.

3.3.3 MAINTAIN ACCESS AND PROTECT EVERYTHING, 2070
Under the Maintain Access and Protect Everything Scenario, Plum Island will be under water by 2070. The
communities will receive no economic or fiscal impact as a result.
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APPENDIX A: ECONOMIC IMPACTS
A.1: Scenario 1, No Intervention
A.1.1 NO INTERVENTION, 2030
A.1.1A PERMANENT RESIDENTS
Number of Households
In 2030 there will be 702 total homes in Newbury on Plum Island and 501 in Newburyport (see Table 5 and Table
6). Total homes are distributed by their uses in Table 18.
Table 18

Permanent Resident Households
In order to determine the annual economic impact of Plum island on the municipalities, the first step is to calculate
the spending by permanent resident households. As outlined in Table 18, owner occupied homes, year-round
rentals, and homes used for partial rental/partial personal use are considered to have the same spending patterns.
Therefore, 495 households in Newbury and 389 in Newburyport are assumed to have the spending patterns of
permanent resident households.

Table 19
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Household Spending
As outlined in the Baseline Analysis, Plum Island residents make purchases in the municipalities, thereby adding
dollars to the Newbury and Newburyport economies.
In 2020 dollars, it is estimated that permanent resident households have annual discretionary expenditures of
$29,358 (Newbury) and $37,473 (Newburyport). Spending per household of permanent resident households in each
municipality was used to calculate the total annual spending of all permanent residents. Total annual spending by
permanent resident households is expected to be over $29.1 million in 2030 (Table 20).
Table 20

As in the Baseline Analysis, 5% of permanent household retail demand (spending) is met within Newbury while 40%
is met within Newburyport. That is, 45% of permanent Plum Island household spending occurs in the two
communities.
These percentages were applied to the over $29.1 million in total annual spending by Plum Island resident
households to calculate the net new spending in Newbury and Newburyport that is attributed to Plum Island’s
permanent residents. In 2030, nearly $1.5 million in net new spending in Newbury and over $11.6 million in
Newburyport will be attributed to Plum Island permanent resident households (Table 21). The total net new
spending in each municipality was used to calculate the direct, indirect, and induced impact of Plum Island residents
on the municipalities.
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Table 21

Economic Impact of Permanent Resident Spending
Using $1,455,460 and $11,643,683 as the new sales inputs, Camoin 310 used Emsi to determine the indirect, induced,
and total impact of Plum Island permanent resident households in 2030. Table 22 outlines the findings of this
analysis.
Table 22

A.1.1B SECOND HOMEOWNERS
Number of Households
A similar methodology is followed to calculate the economic impact of second homeowners. Second homes that
are for personal use only will have different spending patterns than households that fall into the permanent
household spending category. There are 121 homes that fall into this category in Newbury and 60 in Newburyport
(Table 18).
Household Spending
The next step in calculating the economic impact of this group is to calculate the total spending by second
homeowner households in the municipalities.
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As derived in the Baseline Analysis, second homeowner households are estimated to spend $97 per day while on
Plum Island and are assumed to spend 102 days per year in their second homes. This means that in 2030 Newbury
second homeowner household spending will total over $1.2 million and Newburyport second homeowner
household spending will equal nearly $596,000 in 2030.
Table 23

As in the Baseline Analysis, it is estimated that 75% of second household spending occurs in the municipalities, of
which 7% of the amount spent occurs in Newbury and 93% occurs in Newburyport. 3 Therefore, this means that
$94,318 of spending in Newbury and nearly $1.3 million of spending in Newburyport will be attributed to Plum
Island second homeowners in 2030. Table 24 outlines this calculation.

3

Emsi
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Table 24

Economic Impact of Second Homeowner Household Spending
Using $94,318 and $1.3 million as the direct sales inputs, Emsi was used to model the economic impact of Plum
Island second homeowners. The results are displayed in Table 25.
Table 25

A.1.1C VISITORS
Net New Visitors
Visitors to Plum Island fit into two categories:

 Overnight visitors who travel to Plum Island and stay overnight in a short-term rental or at the Blue Inn
on the Beach (the only traditional lodging establishment on Plum Island); and

 Day visitors who spend the day on Plum Island at places such as the beach or Parker River National Wildlife
refuge.

Number of Overnight Visitors
It is assumed that the number of overnight visitors to short term house rentals will change proportionally to the
number of short term rentals, compared to the Baseline Analysis. It is assumed that Blue Inn on the Beach will still
be accessible, and there will be no change in the number of hotel visitors.
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The number of short-term rental visitor days in this scenario is calculated in Table 26
Table 26

Therefore, it is estimated that there will be 71,881 visitor days 4 attributed to overnight visitors in 2030.
Table 27

Number of Day Visitors
Given an estimated 2% annual increase in visitation to Parker River Wildlife Refuge, there will be an estimated
468,371 day visitors to Plum Island in 2030.
Table 28

Like in the Baseline Analysis, it is assumed that 83% of visitors to the refuge will be local visitors (from within 50
miles) and 17% will be non-local visitors. We applied these percentages to overall Plum Island visitation and
estimate that 388,748 day visitors are local and 79,623 are non-local. These visitors include residents of the two
municipalities that visit Plum Island, but their relatively nominal levels of spending are accounted for in the
following visitor spending analysis.
A visitor day is defined as the number of guests per unit multiplied by the number of days the unit is occupied. For
example, if four guests stay in a unit for five days, that is a total of 20 visitor days.

4
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Visitor Spending
The visitor counts and spending patterns were used to calculate the economic impacts of Plum Island visitors. The
number of annual visitors in each category was multiplied by per person spending to calculate the total visitor
spending for each category of visitors. These were added together to derive total visitor spending, as displayed in
Table 29.
Table 29

It is again estimated that 7% of visitor spending occurs in Newbury and 93% occurs in Newburyport. This means
that over $3.0 million in Plum Island visitor spending will occur in Newbury and over $40.3 million will occur in
Newburyport. Visitor spending is across categories including lodging, recreation, restaurants, retail, and
transportation.
Table 30

26

FUTURE SCENARIO ECONOMIC AND FISCAL IMPACT ANALYSIS OF PLUM ISLAND
Economic Impact of Visitor Spending
The total economic impact of visitor spending under this scenario in 2030 is outlined in Table 31.

Table 31
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A.1.1D ECONOMIC IMPACT OF CONSTRUCTION ACTIVITY
Net New Spending
As outlined in Section 2: Assumptions, construction spending is assumed to be 53% of baseline values by 2030. This
means that there will be $57,379 in annual net new construction spending in Newbury and $516,412 in Newburyport.
Table 32

Annual Economic Impact of Construction Activity
The annual net new construction spending amounts were used as the direct inputs in the Emsi model. The total
economic impact of construction activity is outlined in Table 33.
Table 33
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A.1.2 NO INTERVENTION, 2050
Under the No Intervention Scenario, all Plum Island properties will be under water. Therefore, there will be no
economic or fiscal impact of Plum Island to the communities.

A.1.3 NO INTERVENTION, 2070
All Plum Island properties will continue to be under water and there will be no economic or fiscal impact of Plum
Island to the communities.

A.2: Scenario 2, Maintain Primary Access to Plum Island Through 2050
A.2.1 MAINTAIN PRIMARY ACCESS, 2030
The impacts under this scenario are the same as those under the No Intervention, 2030 Scenario. See Section A.1.1
for applicable impacts.

A.2.2 MAINTAIN PRIMARY ACCESS, 2050
A.2.2A PERMANENT RESIDENTS
Number of Households
The number of homes by community and use are displayed in Table 34.
Table 34

Permanent Resident Households
As outlined in Table 34, owner occupied homes, year-round rentals, and homes used for partial rental/partial
personal use are considered to have the same spending patterns. Therefore, 389 households in Newbury and 293
in Newburyport are assumed to have the spending patterns of permanent resident households.
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Table 35

Household Spending
In 2020 dollars it is estimated that under this scenario in 2050, total annual spending by permanent resident
households is expected to be nearly $22.4 million (Table 36).
Table 36

As in the Baseline Analysis, 5% of permanent household retail demand (spending) is met within Newbury while 40%
is met within Newburyport. That is, 45% of permanent Plum Island household spending occurs in the two
communities. This means that under this scenario, in 2050, over $1.1 million in net new spending in Newbury and
nearly $9.0 million in Newburyport will be attributed to Plum Island permanent resident households (Table 37). The
total net new spending in each municipality was used to calculate the direct, indirect, and induced impact of Plum
Island residents on the municipalities.
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Table 37

Economic Impact of Permanent Resident Spending
Using the spending figures as the new sales inputs, Camoin 310 used Emsi to determine the indirect, induced, and
total impact of Plum Island permanent resident households under this scenario in 2050. Table 38 outlines the
findings of this analysis.
Table 38

A.2.2B SECOND HOMEOWNERS
Number of Households
There are 110 homes that fall into this category in Newbury and 54 in Newburyport (Table 34).
Household Spending
This means that Newbury second homeowner household spending will total nearly $1.1 million and Newburyport
second homeowner household will equal nearly $536,000 in 2050 under this scenario.
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Table 39

As in the Baseline Analysis, it is estimated that 75% of second household spending occurs in the municipalities, of
which 7% of the amount spent occurs in Newbury and 93% occurs in Newburyport. 5 Therefore, this means that
$85,460 of spending in Newbury and over $1.1 million of spending in Newburyport will be attributed to Plum Island
second homeowners in 2050 under this scenario. The table below outlines this calculation.
Table 40

Economic Impact of Second Homeowner Household Spending
Using these spending figures as the direct sales inputs, Emsi was used to model the economic impact of Plum Island
second homeowners. The results are displayed in Table 41.
5

Emsi
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Table 41

A.2.2C VISITORS
Number of Overnight Visitors
It is assumed that the number of overnight visitors to short term house rentals will change proportionally to the
number of short-term rentals, compared to the Baseline Analysis. It is assumed that Blue Inn on the Beach will still
be accessible, and there will be no change in the number of hotel visitors.
The number of short-term rental visitor days in this scenario is calculated in Table 42.
Table 42

Therefore, it is estimated that there will be 66,010 visitor days 6 attributed to overnight visitors under this scenario
in 2050.
Table 43

A visitor day is defined as the number of guests per unit multiplied by the number of days the unit is occupied. For
example, if four guests stay in a unit for five days, that is a total of 20 visitor days.

6
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Number of Day Visitors
By 2050, Parker River Wildlife Refuge will be at its estimated full capacity of 437,500 annual visitors. This means
there will be an estimated 479,223 day visitors to Plum Island in 2050.

Table 44

Like in the Baseline Analysis, it is assumed that 83% of visitors to the refuge will be local visitors (from within 50
miles) and 17% will be non-local visitors. We applied these percentages to overall Plum Island visitation and
estimate that 397,755 day visitors are local and 81,468 are non-local. These visitors include residents of the two
municipalities that visit Plum Island, but their relatively nominal levels of spending are accounted for in the
following visitor spending analysis.
Visitor Spending
The visitor counts and spending patterns were used to calculate the economic impacts of Plum Island visitors. The
number of annual visitors in each category was multiplied by per person spending to calculate the total visitor
spending for each category of visitors. These were added together to derive total visitor spending, as displayed in
Table 45.
Table 45

It is again estimated that 7% of visitor spending occurs in Newbury and 93% occurs in Newburyport (Table 46).
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Table 46

Economic Impact of Visitor Spending
The total economic impact of visitor spending under this scenario in 2050 is outlined in Table 47.
Table 47
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A.2.2D ECONOMIC IMPACT OF CONSTRUCTION ACTIVITY
Net New Spending
As outlined in Section 2: Assumptions, construction spending is assumed to be 53% of baseline values in 2050. This
means that there will be $57,379 in annual net new construction spending in Newbury and $516,412 in Newburyport.

Table 48

Annual Economic Impact of Construction Activity
The annual net new construction spending amounts were used as the direct inputs in the Emsi model. The total
economic impact of construction activity is outlined in Table 49.
Table 49

A.2.3 MAINTAIN PRIMARY ACCESS, 2070
By 2070, all Plum Island properties will be under water and there will be no economic or fiscal impact of Plum Island
to the communities.
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A.3: Scenario 3, Maintain Access and Protect Everything Through 2050
A.3.1 MAINTAIN ACCESS AND PROTECT EVERYTHING, 2030
A.3.1A PERMANENT RESIDENTS
Number of Households
The number of homes by community and use are displayed in Table 50.
Table 50

Permanent Resident Households
As outlined in Table 50, owner occupied homes, year-round rentals, and homes used for partial rental/partial
personal use are considered to have the same spending patterns. Therefore, 500 households in Newbury and 392
in Newburyport are assumed to have the spending patterns of permanent resident households.
Table 51

Household Spending
In 2020 dollars it is estimated that under this scenario in 2050, total annual spending by permanent resident
households is expected to be nearly $29.4 million.

37

FUTURE SCENARIO ECONOMIC AND FISCAL IMPACT ANALYSIS OF PLUM ISLAND
Table 52

As in the Baseline Analysis, 5% of permanent household retail demand (spending) is met within Newbury while 40%
is met within Newburyport. That is, 45% of permanent Plum Island household spending occurs in the two
communities. This means that under this scenario, in 2030, nearly $1.5 million in net new spending in Newbury and
over $11.7 million in Newburyport will be attributed to Plum Island permanent resident households. The total net
new spending in each municipality was used to calculate the direct, indirect, and induced impact of Plum Island
residents on the municipalities.
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Table 53

Economic Impact of Permanent Resident Spending
Using the spending figures as the new sales inputs, Camoin 310 used Emsi to determine the indirect, induced, and
total impact of Plum Island permanent resident households under this scenario in 2030. Table 54 outlines the
findings of this analysis.
Table 54

A.3.1B SECOND HOMEOWNERS
Number of Households
There are 123 homes that fall into this category in Newbury and 61 in Newburyport (Table 50).
Household Spending
This means that Newbury second homeowner household spending will total over $1.2 million and Newburyport
second homeowner household will equal over $605,000 in 2030 under this scenario.
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Table 55

As in the Baseline Analysis, it is estimated that 75% of second household spending occurs in the municipalities, of
which 7% of the amount spent occurs in Newbury and 93% occurs in Newburyport. 7 Therefore, this means that
$95,881 of spending in Newbury and nearly $1.3 million of spending in Newburyport will be attributed to Plum
Island second homeowners in 2030 under this scenario. The table below outlines this calculation.
Table 56

Economic Impact of Second Homeowner Household Spending
Using these spending figures as the direct sales inputs, Emsi was used to model the economic impact of Plum Island
second homeowners. The results are displayed in Table 57.
7

Emsi
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Table 57

A.3.1C VISITORS
Number of Overnight Visitors
It is assumed that the number of overnight visitors to short term house rentals will change proportionally to the
number of short-term rentals, compared to the Baseline Analysis. It is assumed that Blue Inn on the Beach will still
be accessible, and there will be no change in the number of hotel visitors.
The number of short-term rental visitor days in this scenario is calculated in Table 58.
Table 58

Therefore, it is estimated that there will be 72,443 visitor days 8 attributed to overnight visitors under this scenario
in 2030.

A visitor day is defined as the number of guests per unit multiplied by the number of days the unit is occupied. For
example, if four guests stay in a unit for five days, that is a total of 20 visitor days.

8
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Table 59

Number of Day Visitors
Given an estimated 2% annual increase in visitation to Parker River Wildlife Refuge, there will be an estimated
468,371 day visitors to Plum Island in 2030.
Table 60

Like in the Baseline Analysis, it is assumed that 83% of visitors to the refuge will be local visitors (from within 50
miles) and 17% will be non-local visitors. We applied these percentages to overall Plum Island visitation and
estimate that 388,748 day visitors are local and 79,623 are non-local. These visitors include residents of the two
municipalities that visit Plum Island, but their relatively nominal levels of spending are accounted for in the
following visitor spending analysis.
Visitor Spending
The visitor counts and spending patterns were used to calculate the economic impacts of Plum Island visitors. The
number of annual visitors in each category was multiplied by per person spending to calculate the total visitor
spending for each category of visitors. These were added together to derive total visitor spending, as displayed in
Table 61.
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Table 61

It is again estimated that 7% of visitor spending occurs in Newbury and 93% occurs in Newburyport (Table 62).
Table 62
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Economic Impact of Visitor Spending
The total economic impact of visitor spending under this scenario in 2030 is outlined in Table 63.
Table 63

A.3.1D ECONOMIC IMPACT OF CONSTRUCTION ACTIVITY
Net New Spending
As outlined in Section 2: Assumptions, construction spending is assumed to be 53% of baseline values in 2050. This
means that there will be $57,379 in annual net new construction spending in Newbury and $516,412 in Newburyport.
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Table 64

Annual Economic Impact of Construction Activity
The annual net new construction spending amounts were used as the direct inputs in the Emsi model. The total
economic impact of construction activity is outlined in Table 65.
Table 65
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A.3.2 MAINTAIN ACCESS AND PROTECT EVERYTHING, 2050
A.3.2A PERMANENT RESIDENTS
Number of Households
The number of homes by community and use are displayed in Table 66.
Table 66

Permanent Resident Households
As outlined in Table 66, owner occupied homes, year-round rentals, and homes used for partial rental/partial
personal use are considered to have the same spending patterns. Therefore, 478 households in Newbury and 376
in Newburyport are assumed to have the spending patterns of permanent resident households.

Table 67

Household Spending
In 2020 dollars it is estimated that under this scenario in 2050, total annual spending by permanent resident
households is expected to be over $28.1 million (Table 68).
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Table 68

As in the Baseline Analysis, 5% of permanent household retail demand (spending) is met within Newbury while 40%
is met within Newburyport. That is, 45% of permanent Plum Island household spending occurs in the two
communities. This means that under this scenario, in 2050, over $1.4 million in net new spending in Newbury and
over $11.2 million in Newburyport will be attributed to Plum Island permanent resident households (Table 69). The
total net new spending in each municipality was used to calculate the direct, indirect, and induced impact of Plum
Island residents on the municipalities.
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Table 69

Economic Impact of Permanent Resident Spending
Using the spending figures as the new sales inputs, Camoin 310 used Emsi to determine the indirect, induced, and
total impact of Plum Island permanent resident households in 2050. Table 70 outlines the findings of this analysis.
Table 70

A.3.2B SECOND HOMEOWNERS
Number of Households
There are 135 homes that fall into this category in Newbury and 69 in Newburyport (Table 66).
Household Spending
This means that Newbury second homeowner household spending will total over $1.3 million and Newburyport
second homeowner household spending will be nearly $685,000 in 2050 under this scenario.
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Table 71

As in the Baseline Analysis, it is estimated that 75% of second household spending occurs in the municipalities, of
which 7% of the amount spent occurs in Newbury and 93% occurs in Newburyport. 9 Therefore, this means that
$106,303 of spending in Newbury and over $1.4 million of spending in Newburyport will be attributed to Plum
Island second homeowners under this scenario in 2050. The table below outlines this calculation.
Table 72

Economic Impact of Second Homeowner Household Spending
Using these spending figures as the direct sales inputs, Emsi was used to model the economic impact of Plum Island
second homeowners. The results are displayed in Table 25.

9

Emsi
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Table 73

A.3.2C VISITORS
Number of Overnight Visitors
It is assumed that the number of overnight visitors to short term house rentals will change proportionally to the
number of short-term rentals, compared to the Baseline Analysis. It is assumed that Blue Inn on the Beach will still
be accessible, and there will be no change in the number of hotel visitors.
The number of short-term rental visitor days in this scenario is calculated in Table 74.
Table 74

Therefore, it is estimated that there will be 79,452 visitor days 10 attributed to overnight visitors under this scenario
in 2050.
Table 75

A visitor day is defined as the number of guests per unit multiplied by the number of days the unit is occupied. For
example, if four guests stay in a unit for five days, that is a total of 20 visitor days.
10
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Number of Day Visitors
By 2050, Parker River Wildlife Refuge will be at its estimated full capacity of 437,500 annual visitors. This means
there will be an estimated 479,223 day visitors to Plum Island in 2050.
Table 76

Like in the Baseline Analysis, it is assumed that 83% of visitors to the refuge will be local visitors (from within 50
miles) and 17% will be non-local visitors. We applied these percentages to overall Plum Island visitation and
estimate that 397,755 day visitors are local and 81,468 are non-local. These visitors include residents of the two
municipalities that visit Plum Island, but their relatively nominal levels of spending are accounted for in the
following visitor spending analysis.
Visitor Spending
The visitor counts and spending patterns were used to calculate the economic impacts of Plum Island visitors. The
number of annual visitors in each category was multiplied by per person spending to calculate the total visitor
spending for each category of visitors. These were added together to derive total visitor spending, as displayed in
Table 77.
Table 77

It is again estimated that 7% of visitor spending occurs in Newbury and 93% occurs in Newburyport.
Table 78
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Economic Impact of Visitor Spending
The Total Economic impact of visitor spending under this scenario in 2050 is outlined in Table 79.
Table 79
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A.3.2D ECONOMIC IMPACT OF CONSTRUCTION ACTIVITY
Net New Spending
As outlined in Section 2: Assumptions, construction spending is assumed to be 53% of baseline values in 2050. This
means that there will be $57,379 in annual net new construction spending in Newbury and $516,412 in Newburyport.
Table 80

Annual Economic Impact of Construction Activity
The annual net new construction spending amounts were used as the direct inputs in the Emsi model. The total
economic impact of construction activity is outlined in Table 81.
Table 81

A.3.3 MAINTAIN ACCESS AND PROTECT EVERYTHING, 2070
By 2070, all Plum Island properties will be under water and there will be no economic impact of Plum Island to the
communities.
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APPENDIX B: FISCAL IMPACTS

The net fiscal impact of Plum Island to Newbury and Newburyport is calculated in this section. The fiscal impacts do
not take into account the potential future storm-related costs of investments needed to mitigate impacts and
achieve these scenarios. The fiscal impact here is calculated as the difference between municipal revenue and cost,
in terms of typical operating expenses associated with Plum Island. A discussion of the potential full fiscal impact of
Plum Island is included later in this section (i.e. taking into account storm and mitigation costs).

B.1: Town of Newbury
B.1.1 FISCAL IMPACT PER PROPERTY
To model the future fiscal impact of Plum Island to the Town of Newbury, the baseline net fiscal impact per property
was calculated and used. According to the Baseline Analysis, the net fiscal impact of Plum Island to the Town of
Newbury is nearly $3.1 million as of 2020. This is a fiscal benefit to the community of $4,508 per Plum Island property.
Table 82

As outlined in Section 2: Assumptions, it is assumed that the net fiscal impact per property will remain constant in
the future. Properties that are at high risk for erosion or flooding however are assumed to have an impact that is
less than properties that are minimally impacted, due to 15% lower projected property values of high risk
properties. Therefore, minimally impacted properties will have an impact of $4,508 per property while high risk
properties will have an impact of $3,576. Once properties are inaccessible or they will have no fiscal benefit.
Table 83
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B.1.2 NET FISCAL IMPACT
The net fiscal impact for each scenario and year was calculated using the number of properties in each and the net
fiscal impact per property. The results are displayed in Table 84.
Table 84

Figure 5, Figure 6 and Figure 7 illustrate the change in fiscal benefit over time in each of the scenarios and the
contribution of both minimal impact properties and high risk properties to this impact. Unsurprisingly, the benefit
is greatest where a higher level of mitigation efforts are undertaken, however these impacts do not take into
account the cost of mitigation efforts.
Figure 5
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Figure 6

Figure 7

Figure 8 compares the fiscal benefit to the Town of Newbury under all three scenarios. While scenario 3 has the
highest net benefit to 2070, the difference between this and the benefit achieved under scenario 2 is relatively small.
Again, these benefits do not take into account the cost of mitigation efforts.
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Figure 8

B.2 City of Newburyport
B.2.1 FISCAL IMPACT PER PROPERTY
The same methodology was followed to model the future fiscal impact of Plum Island to the City of Newburyport.
According to the Baseline Analysis, the net fiscal impact of Plum Island to the City of Newburyport is nearly $3.0
million as of 2020. This is a fiscal benefit to the community of $5,986 per Plum Island property.
Table 85

As outlined in Section 2: Assumptions, it is assumed that the net fiscal impact per property will remain constant in
the future. Properties that are at high risk for erosion or flooding however are assumed to have an impact that is
less than properties that are minimally impacted, due to 15% lower projected property values of high risk
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properties. Therefore, minimally impacted properties will have an impact of $5,986 per property while high risk
properties will have an impact of $4,707. Once properties are inaccessible they will have no fiscal benefit.
Table 86

B.2.2 NET FISCAL IMPACT
The net fiscal impact for each scenario and year was calculated using the number of properties in each and the net
fiscal impact per property. The results are displayed in Table 84.
Table 87

Figure 5, Figure 6 and Figure 7 illustrate the change in fiscal benefit over time in each of the scenarios and the
contribution of both minimal impact properties and high risk properties to this impact. Like in Newbury, the
benefit is greatest where a higher level of mitigation efforts are undertaken, however these impacts do not take
into account the cost of mitigation efforts.
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Figure 9

Figure 10
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Figure 11

Figure 8 compares the fiscal benefit to the City of Newburyport under all three scenarios. Like in Newbury, scenario
3 has the highest net benefit to 2070 but the difference between this and the benefit achieved under scenario 2 is
relatively small. Again, these benefits do not take into account the cost of mitigation efforts. Storm costs and
investments needed to achieve scenario 3 may exceed the fiscal benefit itself.
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Figure 12

B.3 Scenario Examples

In reality, storm costs and mitigation related costs (to achieve scenarios 2 and 3) may decrease, or even outweigh,
the fiscal benefit of Plum Island. While the magnitude of investment needed is unknown, significant infrastructure
investment will be needed to achieve scenario 2 or 3. Additionally, storms will continue to occur generating
additional periodic storm related costs for the communities. In the past, public storm costs have been borne by a
number of different entities and are not accounted for in a comprehensive way. While the magnitude of future costs
and entities responsible for payment are unknown, it is likely that some level of cost will be borne by the
communities.
To illustrate how these considerations could play out in practice, the following hypothetical examples were created.
Levels of investment and storm costs are hypothetical and should be used for illustrative purposes only. These
examples consider Plum Island as demonstrate the combined impact to Newbury and Newburyport.

B.3.1 SCENARIO 2 EXAMPLE (ACCESS MAINTAINED)
In this hypothetical example, we assume that $60.0 million in investment is needed in 2040 for mitigation efforts to
achieve scenario 2 and that a 30-year bond requiring yearly debt service payments is issued to cover the cost of
investment. Additionally, it is assumed that average annual storm costs are $200,000 and that storm costs will rise
2% annually (before inflation) due to the occurrence of more intense storms.
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In such a scenario, with only the bond cost considered, Plum Island’s fiscal benefit becomes zero in 2057, and would
be negative thereafter. This means that in this example, the cost of the bond would negate 13 years of positive fiscal
benefit. When storm costs are added as well, an additional year of positive fiscal benefit is lost (zero in 2056). This
is illustrated in Figure 13.
Figure 13

B.3.2 SCENARIO 3 EXAMPLE (ACCESS MAINTAINED AND PROTECTED)
In the scenario 3 hypothetical example we assume that $100.0 million in investment is needed in 2040 for mitigation
efforts to achieve scenario 3 and that a 30-year bond requiring yearly debt service payments is issued to cover the
cost of investment. Additionally, it is assumed that average annual storm costs are $200,000 and that storm costs
will rise 2% annually (before inflation) due to the occurrence of more intense storms.
In such a scenario, with only the bond cost considered, Plum Island’s fiscal benefit becomes zero in 2053, and would
be negative thereafter. This means that in this example, the cost of the bond would negate 17 years of positive fiscal
benefit. When storm costs are added, the benefit also zero in 2056. This is illustrated in Figure 14.

62

FUTURE SCENARIO ECONOMIC AND FISCAL IMPACT ANALYSIS OF PLUM ISLAND
Figure 14

These examples highlight the fact that the fiscal situation becomes increasingly negative each year into the future.
While investments can prolong the fiscal benefit of Plum Island to the communities, the amount of the future fiscal
benefit will ultimately depend on the cost of those investments, how long they preserve accessibility/habitability,
and the number of properties for which accessibility/habitability is preserved.
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ATTACHMENT A: WHAT IS ECONOMIC IMPACT
ANALYSIS?

The purpose of conducting an economic impact study is to ascertain the total cumulative changes in employment,
earnings and output in a given economy due to some initial “change in final demand”. To understand the meaning
of “change in final demand”, consider the installation of a new widget manufacturer in Anytown, USA. The widget
manufacturer sells $1 million worth of its widgets per year exclusively to consumers in Canada. Therefore, the annual
change in final demand in the United States is $1 million because dollars are flowing in from outside the United
States and are therefore “new” dollars in the economy.
This change in final demand translates into the first round of buying and selling that occurs in an economy. For
example, the widget manufacturer must buy its inputs of production (electricity, steel, etc.), must lease or purchase
property and pay its workers. This first round is commonly referred to as the “Direct Effects” of the change in final
demand and is the basis of additional rounds of buying and selling described below.

To continue this example, the widget manufacturer’s vendors (the supplier of electricity and the supplier of steel)
will enjoy additional output (i.e. sales) that will sustain their businesses and cause them to make additional purchases
in the economy. The steel producer will need more pig iron and the electric company will purchase additional power
from generation entities. In this second round, some of those additional purchases will be made in the US economy
and some will “leak out”. What remains will cause a third round (with leakage) and a fourth (and so on) in everdiminishing rounds of industry-to-industry purchases. Finally, the widget manufacturer has employees who will
naturally spend their wages. Again, those wages spent will either be for local goods and services or will “leak” out
of the economy. The purchases of local goods and services will then stimulate other local economic activity.
Together, these effects are referred to as the “Indirect Effects” of the change in final demand.
Therefore, the total economic impact resulting from the new widget manufacturer is the initial $1 million of new
money (i.e. Direct Effects) flowing in the US economy, plus the Indirect Effects. The ratio of Total Effects to Direct
Effects is called the “multiplier effect” and is often reported as a dollar-of-impact per dollar-of-change. Therefore, a
multiplier of 2.4 means that for every dollar ($1) of change in final demand, an additional $1.40 of indirect economic
activity occurs for a total of $2.40.
Key information for the reader to retain is that this type of analysis requires rigorous and careful consideration of
the geography selected (i.e. how the “local economy” is defined) and the implications of the geography on the
computation of the change in final demand. If this analysis wanted to consider the impact of the widget
manufacturer on the entire North American continent, it would have to conclude that the change in final demand
is zero and therefore the economic impact is zero. This is because the $1 million of widgets being purchased by
Canadians is not causing total North American demand to increase by $1 million. Presumably, those Canadian
purchasers will have $1 million less to spend on other items and the effects of additional widget production will be
cancelled out by a commensurate reduction in the purchases of other goods and services.
Changes in final demand, and therefore Direct Effects, can occur in a number of circumstances. The above example
is easiest to understand: the effect of a manufacturer producing locally but selling globally. If, however, 100% of
domestic demand for a good is being met by foreign suppliers (say, DVD players being imported into the US from
Korea and Japan), locating a manufacturer of DVD players in the US will cause a change in final demand because all
of those dollars currently leaving the US economy will instead remain. A situation can be envisioned whereby a
producer is serving both local and foreign demand, and an impact analysis would have to be careful in calculating
how many “new” dollars the producer would be causing to occur domestically.
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ATTACHMENT B: WHAT IS FISCAL IMPACT ANALYSIS?

Fiscal impact analysis is a tool that compares, for a given project or policy change, changes in governmental costs
against changes in governmental revenues. For example, a major residential development project in Town A will
mean new residents that require new services and facilities such as fire and police protection, libraries, schools,
parks, and others. At the same time, Town A will receive new revenues from the project in the form of property tax
revenues, local sales tax revenue, and other taxes and fees. A fiscal impact analysis compares the total expected
costs to the total expected revenues to determine the net fiscal impact of the proposed development on Town A.
Typical revenues and costs in a fiscal impact analysis include (but are not limited to) the following:

 Property tax

 Increased staffing costs

 Sales tax

 Water and sewer and other infrastructure

 Income tax
 Other local taxes
 Water and sewer fees
 One-time construction-related fees
 Impact fees
 Miscellaneous fees

costs

 Road maintenance costs
 Public school costs
 Police and fire protection costs
 New parks and recreation facilities
 Miscellaneous costs

There are several standard methodologies that can be employed in a fiscal impact analysis. The two general
approaches to fiscal impact analysis are average costing and marginal costing:
Average Costing: This method establishes an existing average cost per unit of service. So for example, to
understand new road maintenance costs in Town A, this methodology would calculate the average cost per roadmile in the town currently. This average cost would then be multiplied by the number of new road miles added to
the Town because of the development.

 Similar to the average costing approach is the “Proportional Evaluation Method” that uses the proportion
of local property the development comprises (typically measured by assessed value.) For example, if the
development in Town A increases the town’s total assessed value by 1%, then under this method it is
assumed that the town’s costs and revenues will increase by 1%. This 1% factor is only applied to those
costs and revenues likely to be affected by the Project.

 Marginal Costing (Case Study): The marginal approach addresses the Town’s capacity to deliver services.
For example, If Town A does not have the equipment or manpower to maintain the new roads, then
additional costs will be incurred to purchase new equipment and hire additional staff. Conversely, a school
district may have excess space due to historically declining enrollments, obviating the need to build new
schools for an influx of new residents.

 This approach involves case studies and interviews with local officials and experts. It takes a more detailed
look at the deficient (or excess) capacity to deliver services by getting more precise estimates of how
different government bodies will be affected by a given development.
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