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Structure of the Report  
 

Section 1 – Introduction: The report begins with a summary of the project history followed by 

an overview of the expanded project.  

 

Section 2 – Case Studies: A review and analysis of two case studies that provide insight into the 

impacts of storm damage and the loss of tourism income to the studied towns. The first is a look 

at the impacts of two March 2018 storms that resulted in a disaster declaration and caused 

significant damage to all six towns. The second is a review of the impacts of COVID-19 on the 

2020 tourist season.  

 

Section 3 – Economic Profile of the Project Area: This section provides a summary of socio-

demographic statistics and important industries, as well as the economic base for the towns. 

Examining this economic profile helps us to identify vulnerabilities in each area. For example, 

economic dependence upon a particular industry may indicate an area of weakness in a 

municipality’s economy, which policymakers may then attempt to strengthen.  

 

Section 4 – Economic Activity at Risk from Sea Level Rise and Storm Surge: This section 

identifies the economic activity at risk from sea level rise and storm surge, as well as the 

economically and culturally significant infrastructure at risk. Using this information, and the 

analysis from the first section, we can begin to develop a picture of each municipality’s 

economic vulnerability to sea level rise.  

 

Section 5 – Regional Economic Analysis: This section looks at the six municipalities as part of 

a whole. It discusses how the entire region might be affected by sea level rise, taking into 

consideration its interconnectedness, dependence on tourism, and commuting patterns. We also 

investigate the possible loss in tourism revenue that might result from decreased beach visitation 

due to loss of beach width as resulting from sea level rise and storm surge.  

 

Section 6 – Social Vulnerability: An analysis and summary of the region’s vulnerability to 

adverse consequences resulting from a disaster such as storm event or sea level rise.  

 

Section 7 – Conclusion  
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1. Introduction  
 

Sea level rise and storm surge will affect more than just the physical area where the land meets 

the sea. It will impact economies, businesses, livelihoods, and quality of life, as well as the 

potential to exacerbate existing inequities. Just as physical strategies, such as sea walls and dikes, 

can help protect geographic areas most vulnerable to sea level rise, targeted strategies to both 

increase economic and physical resilience can help communities mitigate the impacts to 

industries and sectors that are vulnerable to the changes accompanying sea level rise, as well as 

assist them in preparing for and recovering from a disaster. 

1.1. Project History 

 

In 2020 rbouvier consulting and GEI Consultants, Inc. (GEI) were contracted by Southern Maine 

Planning and Development Commission (SMPDC) to do a socio-economic impact analysis on 

the impacts of three sea level rise scenarios, 1.6 feet, 3.9 feet, and 6 feet on three municipalities 

in York County: York, Wells, and Kennebunk. Using GIS based models created by GEI and 

geocoded business data, we were able to calculate the economic impact to the project area for 

each sea level rise scenario.  

 

This work became a part of SMPDC’s Tides, Taxes, and New Tactics report which was 

published by SMPDC in 2020. rbouvier consulting participated in three meetings with the towns 

to assist in presenting the findings.  

1.2. Expanded Project  

In 2021 SMPDC contracted with rbouvier consulting and GEI to expand the project to include 

three additional towns: Kittery, Ogunquit, and Kennebunkport. rbouvier consulting was asked to 

expand the analysis conducted for the Tides, Taxes, and New Tactics project to: 

 

• Quantify the current tourism-related economic contributions of the six-towns, 

individually and as a group, to the towns, county, and state. 

• Conduct a more in-depth assessment of the tourism and beach economy in the six towns. 

• Analyze the potential economic impact of future disasters and climate change on the sub-

regional economy. 

• Analyze the impact of climate change on tourism and recreational activity in the six-town 

region. 
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• Identify key infrastructure and locations that have significant implications for the local 

economy if they are damaged by storms and/or impacted by sea level rise and coastal 

flooding. 

• Assess the economic impact of the COVID-19 pandemic on the 2020 tourist season and 

apply findings, lessons, and economic data to assess the economic impacts of decreases 

in coastal visitors, and on the tourism industry and local economy. 

• Assess of the economic impact of the March 2018 storm event that triggered federal 

disaster declaration (Federal Emergency Management Agency, 2018).  

• Assist with developing resilience and mitigation strategies. 

 

This study assessed the impacts of two scenarios: (1) storm surge associated with the 100-year 

storm event plus 1.6 feet of sea level rise and (2) storm surge plus 3.0 feet of sea level rise. These 

scenarios were chosen to be consistent with the analysis in the report Assessing the Impacts 

Climate Change May Have on the State’s Economy, Revenues, and Investment Decisions: 

Volume 2: Cost of Doing Nothing Analysis (“Cost of Doing Nothing”) published by the State of 

Maine in 2020.  

 

The expected physical implications of the two scenarios were mapped by GEI Consultants in 

their report Vulnerability Assessment for the Towns of Kittery, York, Ogunquit, Wells, 

Kennebunk, and Kennebunkport. rbouvier consulting utilized these maps to assess the impacts of 

the two scenarios to businesses, commuter routes, economic assets, and social and cultural 

infrastructure.  

 

2. Case studies 
 

Predicting the impacts of events that have yet to occur is not an easy task, often requiring one to 

make a number of assumptions. These assumptions can be better shaped, and become more 

targeted, by reviewing the outcomes of past events that may have had similar impacts to the one 

being studied. This section of the report is a review of two case studies, each representing a 

different lens through which to investigate the possible impacts of a disaster affecting the project 

area: (1) the costs and impacts of two early March 2018 storms, and (2) the impacts of the 

COVID-19 pandemic on the 2020 tourist season.  

 

The storm impacts offer a look into flooding response and physical damage costs, while the 

COVID-19 impacts to the 2020 tourist season provide an example of the economic impacts of 

the loss of tourism visitation. 
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2.1. Economic Impact of the 2018 Storm 

2.1.1. Introduction 

On March 2, 2018, Maine was hit by a bombogenesis storm, also referred to as a bomb cyclone, 

that caused severe flooding to coastal York County. The storm deposited a mix of snow, ice, and 

rain across Maine over the days of March 2 -3. The storm hit the coast at the same time as the 

monthly peak high tides, exacerbating coastal flooding. The storm flooded roads, damaged 

bridges, and exacerbated erosion (Trotter, 2018). 

 

On March 7 a second storm arrived and over the following 24 hours delivered 19 inches of snow 

to York County. The storm exacerbated damage caused by the March 2 storm and created 

additional new damage. Between the two storms, 30,000 homes and businesses lost power.  

(NWS Weather Prediction Center, 2018)  

 

On April 2, 2018, then-Governor Paul LePage requested a major disaster declaration for York 

County from the federal government for damages to roads and bridges. The preliminary damage 

assessment (PDA) estimated damages as $2,038,623. On May 30, 2018, the Federal Emergency 

Management Agency (FEMA) granted the declaration; the actual costs proved to be much higher 

(Federal Emergency Management Agency, 2018). 

2.1.2. What is included in the PDA? 

PDAs are “one step in a larger federal assistance process—provid[ing] a general picture of the  

impacts of a disaster and inform[ing] a request for a Presidential disaster declaration.” It is not a 

comprehensive assessment of all damages resulting from the impacts of a weather event. The 

information included may vary depending upon the type of assistance being requested, the time 

available for information gathering, and the ease of damage assessment (FEMA, 2020). 

 

PDAs generally include the following in their assessment: 

 

● Damage to homes, particularly damage to uninsured homes or homes without applicable 

insurance coverage. 

● Impacts to community infrastructure such as roads and bridges; water and sanitary 

treatment facilities; schools and government offices; public transportation; and water and 

power supplies.  

● Disaster related deaths and injuries.  

● May include a Disaster Impacted Population Profile.  

● Emergency response costs such as emergency sheltering services, food distribution, 

rescue operations, and emergency medical response (FEMA, 2020). 
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The actual costs of damage resulting from the two storms exceeded the initial disaster 

declaration. This is in part due to the need to file the PDA in a timely manner which may limit 

how detailed a damage assessment may be. When compared to the actual costs of damage, it 

provides insight into how initial costs may be underestimated.  

 

 

Table 1: Preliminary damage assessment report cost estimate compared to the final costs submitted to FEMA 

Preliminary Damage 

Assessment Report 
Submitted to FEMA 

$2,038,623 $5,903,850 

Source: (FEMA, 2021) 

2.1.3. Challenges to conducting an economic impact assessment of an extreme weather 

event 

Calculating the economic impacts of an extreme weather event is challenging due to time 

limitations, data availability, and geography.  

 

Initial damages are often presented as estimates or ranges that do not reflect actual costs, while 

actual costs may not be known for several years after an event occurs as the impacted region 

moves through the process of repairing and rebuilding (Kousky, 2014). The process of rebuilding 

that occurs after such disasters can temporarily boost local and state economies and mask losses, 

which can make figures such as state GDP inaccurate indicators of economic productivity 

(Davlasheridze et al., 2020).  

 

Available data generally focuses on tangible damages such as insurance claims, infrastructure 

damage, agricultural losses, and other property damage. Uninsured losses, income losses, or 

human capital losses, such as workers who are forced to move and are unable to return, are often 

unaccounted for (NOAA, 2021) (Kousky, 2014). Double counting of damages can also arise. 

Funds distributed by the federal government are used in rebuilding and there is a risk of counting 

both the cost of the federal disbursement, which is often used to repair damaged property, and 

the property damages that may be listed elsewhere (Kousky, 2014). 

 

There are particular issues that can arise when looking at the impact of larger storm events, such 

as hurricanes, that cover a wide geographic area. Towns that suffered high amounts of damage 

may hire companies to from a different town within the region being assessed to do the repair 

work. While this may make it appear that the regional impact equals out to zero, the actual result 

may be a boom in the areas where the industries associated with rebuilding are located, but long 

term or permanent loss in the more heavily impacted towns. This may be mitigated by ensuring 

that business data is broken out by industry and reviewed over a long enough period of time to 

determine if growth is related to rebuilding or actual restoration of the economy. Assessments 

such as review of sales from previous years to gain an understanding of typical economic 
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conditions prior to the event can help mitigate this. (Dudensing & Richardson, 2013); IMPLAN 

Group, n.d.; Kousky, 2014)  

 

In-depth economic impact studies on large storms, such as hurricane Sandy in 2012 and 

hurricane Harvey in 2017, both with damages in the billions of dollars, are not difficult to find. 

However, these storms, and their resulting studies, cover significantly larger geographic areas 

with much larger populations making direct comparisons difficult. Many of the issues raised in 

the post disaster impact assessments of these storms, such as the masking of economic losses and 

double counting mentioned above, are not an issue for the towns impacted by the March 2018 

storms due to the smaller geographic area and population. 

 

The municipalities in this study also have economies that are dependent upon seasonal tourism. 

The storm hit the project area in early March, almost three months before the traditional 

Memorial Day weekend start to the tourist season. This greatly decreased the potential impact to 

the local economy, unlike areas such as New Jersey or Texas that saw disruptions to year-round 

industries such as manufacturing, shipping, fishing, and oil refining. 

 

The March 2018 disaster declaration also differs in that the damage was caused by two storms in 

succession. Determining how much damage caused by the second storm might not been avoided 

but for first storm is beyond the scope of this report, but municipalities may want to consider 

that, in the future, repair time between storm events may be less than in the past as large storms 

become more frequent. 

 

2.1.4. Methodology 

Our team reviewed both direct and indirect storm impacts. Direct impacts include the physical 

damage to infrastructure such as roads, bridges, seawalls, and other sites; individual property 

damage claims; and the cost of emergency response. Indirect impacts include impacts on 

employment, consumer spending, and travel times.  

 

For directs costs we used data from the initial disaster declaration, individual claim information 

FEMA, the Spatial Hazard Events and Losses Database for the United States from the Center for 

Emergency Management and Homeland Security, as well as information gathered from the 

towns directly. Indirect costs data included employment data from the Maine Department of 

Labor (MDOL), and sales reports from Maine Revenue Services.  

2.1.5. Direct Costs 

Direct costs that resulted from the storm predominantly impacted municipal assets. In our 

research we did not find any individual claims filed for this storm event. Figure 1 shows the 

storm costs that each town reported to FEMA, by project category.  



6 

 

 

Source: (FEMA, 2021) 

 

Project categories include: 

 

• B – Protective Measures: clearing of debris, securing powerlines, and emergency 

response.   

• C – Roads and Bridges: repair to road surfaces, bases, shoulders, ditches, culverts, 

low water crossings, and other features, such as guardrails. This does not include 

damages due to deterioration or wear.  

• G – Recreational or Other: facilities that are publicly owned and may include 

playgrounds, swimming pools, golf courses, tennis courts, as well as “supporting 

facilities” such as roads, buildings and other utilities located withing the 

recreational area. 

• Z - State Management: direct and indirect management costs for facilitating the 

FEMA grant funds. (FEMA, 2020) 
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Figure 1: 2018 Storm Costs by FEMA Category  
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Table 2: Costs of 2018 Storms by FEMA Category 

Town B - Protective 

Measures 

C - Roads and 

Bridges 

G - Recreational or 

Other 

Z - State 

Management 

Kittery n/a n/a 365,480 35,658 

York 151,766 142,240 439,148   

Ogunquit 9,805 155,912 1,866,242   

Wells 50,681 164,541 715,070 46,515 

Kennebunk 71,513 156,383 1,488,913 11,681 

Kennebunkport 9,830 11,384 9,550 1,538 

Total 293,595 630,460 4,884,403 95,392 

Source: (FEMA, 2021) 

 

Emergency response included electrical hazards such as powerlines being down or trees laying 

across powerlines; flooding and road closures, particularly in coastal areas; motor vehicle 

accidents, and carbon monoxide alarms.  

2.1.6. Power Interruptions  

The costs of losing power extends beyond the expense of repair. Businesses may experience the 

loss of perishable products, delay certain business activities, or suffer reduced hours and/or 

reduced staffing due to lack of power. Households may also incur out-of-pocket expenses, such 

as replacing spoiled food, dining out, or loss of wages from missed work time. In certain cases, 

individuals within a household may have health conditions that require medical support reliant 

on access to reliable power.  

 

Recently, SMPDC investigated the cost of the power outages caused by the 2018 storm, using 

the Interruption Cost Estimation (ICE) Calculator. While the data and the model used to estimate 

the cost of power interruptions are explored in more detail in a companion document, the results 

are reported here. 

 

Table 3: Estimated Cost of Power Disruptions for the March 2018 Storms 

Sector Number of Customers Total Cost 

Residential 29,928 $275,041 

Small Commercial and Industrial 3,050 $2,962,921 

Medium and Large Commercial 

and Industrial 

604 $4,537,963 

Total 33,582 $7,775,925 

Source: SMPDC, 2021. 

 

When compared to the other storm costs, power disruptions exceed the total cost of the 

protective measures, roads and bridges, and recreational costs combined.  
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Figure 2: Cost of Power Interruptions Compared to Storm Damage Costs 

 
Source: (FEMA, 2021) (SMPDC, 2021) 

2.1.7. Effect on Employment and Sales 

The storms’ impacts on employment and sales were minimal.  

 

A review of employment data in the first and second quarter of 2018 compared to the same 

periods in 2017 and 2019 show that employment in the construction industry experienced a 

temporary increase in Kennebunk. Outside of this, no other discernable employment impact was 

found (Maine Department of Labor). 

 

Likewise, data on monthly sales taxes for the two relevant Economic Summary Areas (ESAs) in 

southern Maine were scrutinized. Aside from a small decrease in lodging sales taxes in the 

Kennebunk ESA during March of 2018, no discernable dip in sales taxes were identified. Sales 

tax information for the Kittery ESA during March of 2018 was not available for some industries 

due to the number of entities in these industries being too small as to allow for anonymity, but 

the sales tax data for the restaurant and lodging industries were not significantly different from 

previous years. If the storm had occurred in the tourist season, however, sales taxes almost 

certainly would have been harder hit (Maine Revenue Services, 2021). 
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2.1.8. Repair vs. Improve 

FEMA funds must be used to repair damage or, if something must be rebuilt, replaced with 

something as close as possible to what existed before. The recipients are prohibited from using 

the funds to build something new, nor can the funds be used to implement improvements, even if 

those actions would have the effect of better protection from future flooding. (FEMA, 2020)  

 

One cost not accounted for in this report is the potential damages from future storms that may 

have been mitigated through such improvements. While it can’t be known for sure what damage 

will be caused by a future storm, the damage that was caused by the March 2018 storm with the 

existing flood and storm mitigation measures is known. Even a slight increase in sea level rise 

combined with a storm of similar size could result in a significant increase in damages, even 

more so if the storm occurs at a time that impacts the region’s summer and fall tourist seasons.  

2.1.9. Summary 

The 2018 storm events caused significant physical damage and widespread power disruption to 

the project area. Other costs, such as impacts on employment, businesses, and the property tax 

base, were not significant in part due to the nature of the storm damages, but more likely due to 

the time of year when the storm occurred. Had the storm arrived during the project area’s usual 

tourist season, or even occurred a short time before, it could have brought increased economic 

impacts by disrupting the area’s most significant industry.  

 

This storm could be used as a lens through which to view recommended changes aimed at 

mitigating the physical impacts of sea level rise and future storms. The areas that received 

significant damage from the 2018 storm are likely to see a repeat of that damage from storms of 

a similar or larger size.  

2.2. The COVID-19 Pandemic  

2.2.1. Introduction 

Estimating the economic impacts of events that have not yet occurred can be difficult to 

calculate. However sometimes an event arises that can provide a window into widespread 

economic disruption. The COVID-19 pandemic presented the opportunity to take a look at what 

can happen to a tourism dependent region when visitors are not able to show up.  

 

The first COVID-19 case in Maine was reported on March 12, 2019. At that time, Governor 

Mills implemented a non-essential out-of-state travel ban for all state employees, and 

recommended that large indoor gatherings be postponed. On March 18, 2019, Governor Mills 

issued an executive order mandating that all restaurants and bars in Maine close for a two-week 

period. She also strongly urged all “non-essential public-facing businesses” to close for that 

period as well. On March 31, the “Stay Healthy at Home” directive was issued, mandating all 
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Maine residents to stay at home at all times, unless for an essential personal reason or for an 

essential job. On April 3, Governor Mills issued an Executive Order mandating that all travelers 

to Maine self-quarantine for 14 days. The Order also suspended lodging operations. On April 23, 

the Governor outlined her vision for a “gradual and safe” reopening of the Maine economy. On 

May 14, Governor Mills announced that Maine lodging providers could begin accepting future 

reservations as long as visitors complied with the State’s 14-day quarantine requirement. Private 

campgrounds began reopening on Memorial Day Weekend, and restaurants in York County 

could resume indoor dining with restrictions on June 17. On July 1, the quarantine mandate for 

visitors from Connecticut, New York, and New Jersey was lifted. Massachusetts was added to 

this list on September 23. On November 5, Maine recorded its highest single day increase in new 

cases since the pandemic began. As of the writing of this report (beginning of 2022), the 

pandemic is still ongoing (Response Timeline, n.d.). 

2.2.2. Methodology and Results 

To ascertain the effects of the COVID-19 pandemic in these municipalities, we gathered 

quarterly data from MDOL on employment within three tourism-related industries 

(accommodation and food service, arts and entertainment, and retail sales) for 2018, 2019, 2020, 

and the first quarter of 2021. We graphed the resulting data for each municipality individually 

(shown in Appendix A for readability) and for the project area, shown in the graph below.  

Source: (Maine Department of Labor, 2019) 

 

Results show high seasonal variability in all three series, but it is especially prominent in 

accommodation and food service, unsurprisingly. The line for accommodation and food services 

Figure 3: Employment in Tourism Related Industries in the Project Area, 2018-221 
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shows a downward (seasonally adjusted) trend in employment. The seasonal downturn in the 

winter months of 2020 (first and second quarter) was lower than that of 2018 and 2019, and the 

peak during the summer months of 2020 was well below the numbers achieved in the previous 

years. The trend for employment in the arts and entertainment and retail industries are not as 

visually pronounced, but by calculating the percentage change in a certain quarter’s employment 

from the same quarter in the previous year, we are able to get a better handle on the changes. 

Results are shown in the table below.      

 

Table 4: Change in Employment in Tourism-Related Industries, Project Area 

Change in Employment from: Accommodation 

and Food 

Services 

Arts, 

Entertainment 

and Recreation 

Retail Sales 

1Q2018 to 1Q2019 1.4% 2.5% -1.1% 

2Q2018 to 2Q2019 -2.0% 2.2% -0.6% 

3Q2018 to 3Q2019 -0.2% -2.7% 0.2% 

4Q2018 to 4Q2019 2.2% 0.5% -0.8% 

1Q2019 to 1Q2020 2.0% 8.9% -0.8% 

2Q2019 to 2Q2020 -51.0% -38.5% -27.9% 

3Q2019 to 3Q2020 -28.1% -21.9% -15.1% 

4Q2019 to 4Q2020 -23.7% -10.4% -6.5% 

1Q2020 to 1Q2021 -23.0% -16.3% -5.0% 

(Maine Department of Labor, 2019) 

 

We also investigated total annual taxable sales data, available from the Maine Department of 

Revenue, to determine the change in economic activity from 2019 to 2020.1 Data are shown in 

the figure below.  

 

 
1 While quarterly data are available for the Economic Service Area, data at the town level are only available on an 

annual basis for privacy reasons. 
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Source: (Sales Tax Reports | Maine Revenue Services, n.d.) 

 

As can be seen, total annual table sales were lower in all municipalities in 2020 than in 2019.  

Table 5 displays the same data as a percentage change. Kennebunk suffered the smallest drop in 

taxable sales at 14%2, while Ogunquit showed the largest drop at 41%, likely due to its 

dependence on tourism related industries (see section 3). 

 

Table 5: Percentage Loss in Taxable Sales, 2019-2020 

Town 2019 2020 % Difference 

Kittery $258,776,256 $204,997,200 -21% 

York $254,563,216 $203,764,032 -20% 

Ogunquit $147,742,128 $86,498,616 -41% 

Wells $187,308,640 $156,570,624 -16% 

Kennebunk $167,272,544 $144,690,624 -14% 

Kennebunkport $103,688,152 $66,624,828 -36% 

Source: (Sales Tax Reports | Maine Revenue Services, n.d.) 

 

Table 6 confirms this, by focusing on sales from the restaurant and lodging industry as a 

percentage of the overall drop in taxable sales.  

  

 
2 The drop in taxable sales in Kennebunk is skewed somewhat by an increase in the sale of building supplies which 

partially offset a loss of sales in other areas. 

Figure 4: Total Annual Taxable Sales, 2019-2020 

Kittery York Ogunquit Wells Kennebunk K'port

2019 $258,776,256 $254,563,216 $147,742,128 $187,308,640 $167,272,544 $103,688,152

2020 $204,997,200 $203,764,032 $86,498,616 $156,570,624 $144,690,624 $66,624,828
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Table 6: Percentage of Loss Attributed to Restaurant and Lodging 

Town Total Loss Loss in Restaurant 

and Lodging Sales 

% of Loss Attributed 

to Restaurant and 

Lodging 

Kittery -$53,779,056 -$16,210,908 30% 

York -$50,799,184 -$48,340,512 95% 

Ogunquit -$61,243,512 -$55,366,448 90% 

Wells -$30,738,016 -$30,049,248 98% 

Kennebunk -$22,581,920 -$22,777,848 101% 

Kennebunkport -$37,063,324 -$31,615,680 85% 

Source: (Sales Tax Reports | Maine Revenue Services, n.d.) 

 

Losses in the restaurant and lodging industry accounted for nearly all of the loss in sales for each 

of the municipalities, except for Kittery, where losses were dominated by losses in the retail 

industry (data not shown).  

2.2.3. Summary 

Similar to the case study of the 2018 storm, the COVID-19 pandemic can be used as a lens 

through which to view the potential impact of sea level rise and storm surge on the project area. 

While obviously a pandemic and sea level rise are not the same type of disaster, they both have 

the effect of dampening economic activity in surprisingly similar ways. When the stay-at-home 

order was issued, and visitors from outside Maine were discouraged, it immediately led to a 

decrease in "face to face" economic activity: any activity that requires sellers and buyers to be 

located in the same area. The service industries (including restaurants, accommodations, arts and 

entertainment venues, personal care services, and shopping at brick-and-mortar stores), fell 

precipitously. Any area whose economy relied heavily on those services felt the impact 

disproportionately. As seen in later sections of this report, several of the municipalities in the 

project area are dominated by service industries, specifically those related to tourism. 

 

Sea level rise and storm surge, likewise, will have a disproportionate effect on these industries in 

the project area, due to their geographic location. Simply put, in a coastal region, tourist-based 

industries such as restaurants and hotels tend to locate near the waterfront. Those industries 

affected by sea level rise and storm surge, then, are likely the same as those affected by the 

COVID-19 pandemic. By investigating the pattern of economic losses arising from the 

pandemic, and analyzing the results, regional and municipal policy makers may be able to 

anticipate, and hopefully avert or at least mitigate, the likely effects of sea level rise and storm 

surge. 
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3. Economic Profile of the Project Area 
This section of the report investigates the economic impacts of sea level rise with storm surge on 

six coastal municipalities in York County: Kittery, York, Ogunquit, Wells, Kennebunk, and 

Kennebunkport.  

 

The next few sections examine the structure of each municipality’s economy. Section 3.2 

examines the basic economic profile of the six municipalities. Section 3.3 examines the top 

industries in each municipality by employment and wages. Section 3.4 examines the basic and 

non-basic industries in each municipality, essentially determining those industries that are 

export-oriented versus those that are more inward-facing. Section 3.5 examines the degree of 

economic diversity or specialization of each municipality. This information will be essential in 

determining each municipality’s economic vulnerability to sea level rise and storm surge. 

3.1.  Economic Profiles of Municipalities in the Project Area 

This section describes the economic profile of the project area: the socio-demographic statistics, 

important industries, and the economic base. Examining this economic profile helps us to 

identify potential strengths and vulnerabilities in each area. 

 

Table 7 gives some basic socio-demographic statistics pertaining to the project area, with York 

County and the State of Maine added for comparison. In examining the table, two facts become 

obvious: the area is, on the whole, more prosperous than the State overall based on income and 

poverty data; the area is more dependent upon tourism sectors (defined as arts, entertainment, 

recreation, and accommodation) than the State overall. These two facts are both a strength and a 

weakness of the region in regard to sea level rise, as discussed in Section 5.  

 



15 

 

 

 

Table 7: Socio-Demographic Statistics (2019) 

Variables Kittery York Ogunquit Wells Kennebunk Kennebunkport York 

County 

Maine 

Population estimates  9,731 13,070 1,030 10,36

6 

11,424 3,596 200,873 1,355,492 

% Persons 65 years 

and older  

23.2% 27.1% 40.4% 26.7

% 

30.9% 25.8% 19.9% 20.0% 

% Persons of color  7.6% 1.8% 2.2% 3.8% 2.9% 0.8% 5.0% 5.7% 

Average Annual 

Unemployment Rate  

3.20% 3.90% 6.90% 4% 7.50% 0.70% 3.90% 4.10% 

Median Household 

Income  

$78,451  $93,333  $63,750  $66,5

78  

$75,517  $84,266  $67,830  $57,918  

Per capita Income in 

past 12 months  

$44,959  $50,095  $43,257  $39,5

20  

$46,652  $48,176  $36,093  $32,637  

% Persons in 

poverty 

6.2% 4.1% 5.0% 8.6% 6.0% 2.4% 7.4% 11.8% 

Civilian labor force 

participation rate 

(2019) 

57.4% 63.0% 45.7% 58.0

% 

55.6% 63.5% 63.4% 60.2% 

% of civilian labor 

force employed in 

arts, entertainment, 

recreation, 

accommodation, and 

food service 

7.7% 12.7% 18.9% 12.5

% 

9.5% 11.8% 9.5% 8.7% 

Source: (Maine Department of Labor, 2019, US Census Bureau Quick Facts, various towns, 2019). 
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3.2.  Top Five Industries by Employment and Wages 

Table 8 indicates the top five industries in each municipality by average yearly employment. 

Data is obtained from MDOL, which lists average yearly employment by industry. The project 

team then ranked the industries by the average number of employees. The predominance of the 

accommodation and food service industry, as well as the retail trade industry, is readily apparent.  

 

Table 9 shows the top five industries ranked by average weekly wage (in other words, the most 

highly paying industries in the municipalities). Here, the story is different: management of 

companies and enterprises ranked first in four of the six municipalities, indicating that the 

dominant industries by employment are different from the dominant industries by average 

weekly wage. When considering the economic activity at risk from sea level rise and storm 

surge, therefore, policymakers should keep this distinction in mind, as policies to protect 

employment may have different distributional implications from policies to protect wages. For 

example, “accommodation and food services” is one of the top three industries by employment 

in all the municipalities, as shown in Table 8. Policies aimed at protecting those industries would 

assist those displaced workers, who are typically younger, less well paid, and may work 

seasonally or part time compared to those who work in the “Management of Companies and 

Enterprises,” a position typically held by older, white collar workers (US Bureau of Labor 

Statistics, 2021a, 2021b). Section 4 shows that sea level rise and storm surge will 

disproportionately affect the accommodation and food service industry.  

 

Table 8: Top Industries by Average Employment (2019) 

  Kittery York Ogunquit Wells Kennebunk Kennebunkport 

1 Manufacturing Health Care and 

Social Assistance 

Accommodation 

and Food 

Services 

Accommodation 

and Food 

Services 

Health Care and 

Social Assistance 

Accommodation 

and Food 

Services 

2 Retail Trade Accommodation 

and Food 

Services 

Retail Trade Transportation 

and Warehousing 

Accommodation 

and Food 

Services 

Retail Trade 

3 Accommodation 

and Food 

Services 

Retail Trade Manufacturing Retail Trade Manufacturing Construction 

4 Professional and 

Technical 

Services 

Manufacturing Other Services, 

Except Public 

Administration 

Educational 

Services 

Retail Trade Arts, 

Entertainment, 

and Recreation 

5 Health Care and 

Social Assistance 

Administrative 

and Waste 

Services 

Finance and 

Insurance 

Health Care and 

Social Assistance 

Educational 

Services 

Administrative 

and Waste 

Services 

Source: (Maine Department of Labor, 2019) 
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Table 9: Top Industries by Average Wage (2019) 

  Kittery York Ogunquit Wells Kennebunk Kennebunkport 

1 Management of 

Companies and 

Enterprises 

Management 

of Companies 

and 

Enterprises 

Finance and 

Insurance 

Management of 

Companies and 

Enterprises 

Management 

of Companies 

and 

Enterprises 

Public 

Administration 

(Federal)* 

2 Manufacturing** 

(Federal) 

Wholesale 

Trade 

Real Estate and 

Rental and 

Leasing 

Public 

Administration 

(Federal) 

Wholesale 

Trade 

Finance and 

Insurance 

3 Professional and 

Technical 

Services 

Professional 

and Technical 

Services 

Construction Wholesale 

Trade 

Utilities Professional and 

Technical 

Services 

4 Public Admin** 

(Federal) 

Utilities  Transportation 

and 

Warehousing 

Professional 

and Technical 

Services 

Professional 

and Technical 

Services 

Utilities  

5 Construction Finance and 

Insurance 

Other Services Utilities Finance and 

Insurance 

Information 

(Maine Department of Labor, 2019). 

*Kennebunkport’s high average wages in the public administration industry is likely due, at least in part, to the 

secret service agents employed at Walker Point Estates (known locally as the Bush Compound).  

**The Federal manufacturing and public administration numbers in Kittery are likely due to the Portsmouth Naval 

Shipyard. 

3.3.  Basic and Non-basic Industries  

Looking at whether an industry is considered basic or non-basic can yield some insight into the 

relative importance of that industry to a particular municipality. A “basic” industry is one where 

the industry is large enough that it serves customers from outside the area; it is called “basic” 

because it serves as the “base” of its economy. Non-basic industries serve primarily local 

customers. While non-basic industries are important to the local economy as well, they do not 

attract outside money into the region.  

 

Location quotients are used to determine which industries are basic and which are non-basic. The 

location quotient measures the degree to which a particular region is specialized in a certain 

industry, compared to a reference region (Maine, in this example). It essentially compares the 

number of employees in a certain industry (as a percentage of a region’s overall economy) to the 

percentage of employees in that same industry in a larger region. If the ratio is greater than one, 

such that there is a higher concentration of local employment in that industry than in the larger 

region, then that industry is considered basic, or export-oriented. If the ratio is less than one, that 

industry is considered to be non-basic, satisfying local demand only.  

 

The location quotient is related to the concept of the economic multiplier, which measures how a 

region might respond when a particular industry experiences an increase or decrease in demand. 

For example, an industry with a location quotient of 2.0 indicates that $1 injected into that 
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industry would ultimately generate $2 of economic activity. This is sometimes termed the 

indirect and induced effect. Indirect effects consist of the purchases that firms within that 

industry make from other businesses in the area (through the supply chain). Both the direct and 

indirect output produce household income for their employees; a proportion of this income is re-

spent on consumption goods, creating the induced effect. An industry might have a high location 

quotient due to the specialization of the economy in that industrial sector, the strength of the 

linkages between firms in the area, or both.   

 

Table 10 shows the location quotients by industry for each of the six municipalities. All six 

municipalities, with the exception of Kittery, have relatively high location quotients in the 

accommodation and food services industry, particularly Kennebunkport and Ogunquit. Both 

Kennebunkport and Kittery have relatively high location quotients in the arts, entertainment, and 

recreation industry, although less so compared to the accommodation and food services industry. 

Additionally, Kennebunkport and Kittery, and to a lesser extent Ogunquit, have relatively high 

location quotients in the retail trade industry. These industries typically cater toward tourists, 

providing further evidence of the importance of the tourism industry to this region.  

 

Table 10: Location Quotient by Employment (2017) 

Industries  Kittery York Ogunquit Wells Kennebunk Kennebunkport 

Accommodation and Food Services 0.84 2.32 7.25 2.79 1.76 5.74 

Administrative and Waste Services 0.19 0.97 NA* 0.77 0.4 0.71 

Agriculture, Forestry, Fishing and 

Hunting 

NA* NA* NA* 0.37 0.43 NA* 

Arts, Entertainment, and Recreation 0.4 2.1 NA* 0.74 1.59 2 

Construction 0.33 0.76 0.17 0.99 0.86 1.31 

Educational Services NA* NA NA* 1.13 NA* 0.25 

Finance and Insurance 0.1 0.57 0.37 0.46 1.68 0.17 

Health Care and Social Assistance 0.23 1.25 NA* 0.31 1.02 0.01 

Information NA* 0.39 NA* 0.85 1.35 1.01 

Management of Companies and 

Enterprises 

0.09 0.19 NA* 0.17 0.77 NA* 

Manufacturing 5.98 0.75 0.25 0.57 1.09 0.1 

Other Services, Except Public 

Administration 

0.35 0.96 0.5 0.93 NA 0.48 

Professional and Technical Services 1.27 0.79 NA* 0.67 1.2 0.34 

Real Estate and Rental and Leasing 0.55 1.11 0.87 0.76 0.83 0.6 

Retail Trade 0.94 0.9 0.76 0.91 0.76 0.93 

Transportation and Warehousing 0.07 0.31 0.27 4.14 NA* 0.4 

Utilities 0.31 NA* NA* NA* 2.6 0.85 

Wholesale Trade 0.21 0.9 NA* 0.51 0.74 0.85 

Source:  (US Bureau of Labor Statistics, 2021b), (MDOL, 2019) 

 

* “NA” indicates that either there was no employment in that particular industry, or that data were suppressed for 

confidentiality reasons. Bold font represents basic industries, or industries with LQs greater than 1. LQs greater than 

1 indicates that the industry is basic (attracts outside money) for the region. 
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3.4.  Economic Diversity 

Whereas the previous section described each municipality’s economy in terms of their basic 

industries, this section investigates the diversity of each economy. The diversity of a region’s 

economy is related to its resilience, or its ability to both withstand and recover from an economic 

shock. Regions with a diverse economy are able to absorb shocks to one particular industry and 

recover more quickly compared to a region with a more specialized economy. A full discussion 

of the relationship between economic diversity and resilience is beyond the scope of this report, 

but the topic has generated much interest among planners and economic geographers in the past 

decade (Steman, Bart, 2017).  

 

The Shannon-Weiner (S-W) index3 was originally used as a measure of the diversity of species 

in a habitat. In economics, it measures the extent to which employment is evenly distributed 

across the number of industries within a region, and therefore measures the degree of reliance on 

a particular industry or set of industries. The S-W index is calculated as follows:  

 

S-W = 
∑ [(

𝐸𝑖
𝐸
)∗log⁡(

𝐸𝑖
𝐸
)/log⁡(2)]𝐼

𝑖

log(
1

𝑁
)/log⁡(2)

 

 

where Ei is employment in industry i, E is total employment in the region, and N is the total 

number of industries within the region (IMPLAN Group, 2021). 

 

The S-W index compares the actual distribution of employment within a region to a hypothetical 

distribution where employment is equal in all industries. A region with an S-W index of 1.0 has 

an exactly equal distribution of employment and is considered perfectly diverse. A region with 

an S-W index of 0.0 has all employment contained within only one industry and is considered 

completely specialized. The S-W index, therefore, measures the economic diversity of a region’s 

employment, which is useful in understanding an economy’s vulnerability to idiosyncratic 

supply and demand shocks.  

 

The productivity of a completely specialized region will be highly correlated with the success of 

the industry in which the region is specialized (Fitchen, 1995, as cited in IMPLAN Group, 2021). 

Compared to a specialized economy, a region with perfect diversity will be host to a variety of 

industries that can reallocate displaced workers in the event of economic shocks to one industry 

(Malizia and Ke, 1993, as cited in IMPLAN Group, 2021). In addition to added resiliency, an 

industrially diverse economy is also less prone to money leakages (Fitchen, 1995, as cited in 

IMPLAN Group, 2021). Diverse regions are more likely to satisfy the demand for intermediate 

and final goods locally, keeping more money in the economy.  

 

 
3 Sometimes incorrectly called the Shannon-Weaver index. 
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A low S-W index is an indication that the economy is highly concentrated in a particular 

industry, and therefore particularly vulnerable to shocks to that industry. Results in Table 11 

indicate that Ogunquit is the least diversified economy in the project area, whereas Kennebunk is 

the most. Examining the S-W index along with the LQs in the previous section implies that 

Ogunquit is highly dependent upon the accommodation and food services industry. Kittery, with 

the second lowest S-W index, is heavily dependent upon manufacturing. Shocks to these 

industries, therefore, could have a more serious and longer-term effect in those municipalities 

than in those with a more diverse economy, as employment is more concentrated. 

 

However, interpreting a region’s S-W Index must consider that even statistically diverse regions 

may have interconnected vulnerabilities. Even with an S-W index of 1.0, a region’s workforce 

may be susceptible to substantial displacement if the majority of the region’s industries are 

dependent on similar determinants of supply or demand. The municipalities in this report 

constitute part of a cluster (see Section 5.3) whereby much of the economic activity in the region 

is dependent on industries related to tourism.  

 

Table 11: S-W Index for the Project Area and Maine  

Town S-W Index 

Kittery 0.5 

York 0.74 

Ogunquit 0.26 

Wells 0.77 

Kennebunk 0.82 

Kennebunkport 0.56 

York County 0.78 

Maine 0.86 

Source: MDOL, 2019 and authors’ calculations 

 



21 

 

4. Economic Activity at Risk from Sea Level Rise and 

Storm Surge 

4.1. Methodology and Data Collection 

This section of the report investigates the economic impact (employment, labor income, value 

added4, and output or revenue) associated with businesses that are located in the inundation 

zones mapped by GEI. It presents a picture of the jobs, income, and sales revenue at risk from 

1.6 feet and 3.0 feet of sea level rise and storm surge. While businesses located in the inundation 

zone may not disappear under these scenarios, they may experience disruptions to their 

businesses such as loss of access, delays, supply chain interruptions, flooding, and other 

disturbances. Municipalities and others can use these results to plan for impacts to specific 

industries, to identify alternative supply chain routes, to shore up employment options, or other 

policies or actions that may mitigate the impacts described below. 

 

The economic analysis presented in this section relies upon IMPLAN, an economic development 

software. IMPLAN uses a model of a region’s economy to measure the interdependencies 

between various industry sectors. IMPLAN provides the contributions in terms of the dollar 

value of gross receipts (output), dollar value of wages and salaries (earnings), and number of 

jobs (employment). Employment numbers are considered an annual average of employment and 

include full-time, part-time, and seasonal employment. In other words, employment data should 

not be considered full-time equivalent (IMPLAN Group LLC, 2020).  

 

Results are presented in the direct, indirect, and induced effects, as described in Section 3. 

Indirect effects consist of the purchases that firms within that industry make from other 

businesses in the area (through the supply chain). Both the direct and indirect output produce 

household income for their employees; a proportion of this income is re-spent on consumption 

goods, creating the induced effect. However, as results in this section are presented individually 

for each municipality, the indirect and induced effects are small. While businesses may purchase 

supplies from other local businesses, the majority of a business's supply chain is typically located 

outside the region (or even the state) and so will not be captured in the indirect effect for that 

municipality. Similarly, spending by employees may not take place within the municipality, 

instead "leaking" out to other areas. In Section 5.1, we consider the economic impacts of sea 

level rise and storm surge to York County, which will capture a larger portion of the indirect and 

induced effects. 

 

Data on businesses in the six municipalities were collected from two sources: MDOL and a 

commercially available database called Data Axle. The MDOL dataset is derived from the 

 
4 Value added is the difference between a business’s total output and the cost of its intermediate inputs.  
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quarterly reports that Maine employers submit to the MDOL (those subject to state 

Unemployment Insurance programs). They indicate the number of employees and the wages 

received at each establishment.5 As MDOL data were not complete,6 we augmented the data by 

purchasing data from Data Axle.  

 

Data Axle collects its data from a variety of sources, including state business listings, phone 

listings, census listings, and others. These are supplemented with additional lists that they may 

purchase from other companies. These lists are kept up to date by noting when new businesses 

register in states, and through phone verification. Data Axle attempts to verify businesses 

annually if possible. Most of the businesses in our dataset were verified in 2019. Businesses in 

the Data Axle database were then cross-checked against the MDOL database for verification 

purposes. Duplicates were eliminated. Finally, using Google Maps and Google Earth, we 

recoded some businesses that appear to have been misclassified in either the MDOL database or 

the Data Axle dataset. We then reached out to our partners at GEI to identify which businesses 

were in the inundation zones under each sea level rise scenario.  

4.1.1. Assumptions and Limitations 

It is important to recognize the assumptions and limitations of the study. IMPLAN is based upon 

an input-output matrix of the economy, which makes several assumptions. First among these is 

the principle of homogeneity. Each business is associated with a particular industry; a social 

account matrix assumes that each industry’s output is associated with a unique set of inputs or a 

unique production function. All businesses in that industry are assumed to have the same form of 

production function. Second is the assumption of linearity: all inputs consumed by an industry 

are a linear function of output – that is, inputs consumed vary directly with the output produced 

and there are no economies of scale. Third, all input-output models assume that there are no 

supply constraints – there are no restrictions on employment or raw materials. This assumption is 

most restrictive when considering the addition of a business or a new industry to an area. 

 

An input-output model also assumes constant technology and input prices and as such is more 

suited to short-term snapshots rather than long term predictions. However, the assumption of 

constant technology is more likely to be binding for manufacturing and goods-producing 

 
5 According to the Bureau of Labor Statistics, “An establishment is an economic unit, such as a farm, mine, factory, 

or store that produces goods or provides services. It is typically at a single physical location and engaged in one, or 

predominantly one, type of economic activity for which a single industrial classification may be applied. 

Occasionally, a single physical location encompasses two or more distinct and significant activities. Each activity is 

reported as a separate establishment, if separate records are kept, and the various activities are classified under 

different NAICS industries.” (Bureau of Labor Statistics, 2020) 
6
 As establishments are economic entities that are at a single location (see footnote 1), any missing businesses in the 

MDOL dataset may fall into one of two categories: 1. The missing entities may not have been subject to 

Unemployment Insurance laws; or 2. The missing entities are part of a larger firm that has multiple locations. If that 

is the case, the owner of that firm is only required to report employment at branches with more than 50 employees. 

We believe latter is the primary reason; however, we are unable to verify that. 
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industries where technological change can be rapid. This is in contrast to service-based 

economies such as those dominated by accommodation and food service, where production 

methods may not change significantly. Furthermore, while Maine is expected to experience 1.6 

feet of sea level rise by 2050, that does not imply that no effects will be felt until then – indeed, 

the region is already experiencing rapid sea level rise and storm surge: the Maine Climate 

Council, for example, reports that Maine has already experienced 8 inches of sea level rise 

(Maine Climate Council Scientific and Technical Subcommittee, 2020). A more serious 

assumption is that of constant prices: the model assumes that the price of intermediate inputs will 

not change relative to the price of the final product. This is because the model is static: the 

relationship between inputs and outputs is assumed to be constant. 

 

Furthermore, the results presented here show current assets at risk. As the municipalities grow 

and develop, the number and value of the assets at risk from sea level rise could increase or 

decrease according to the pattern of growth and deliberate policies enacted at the municipal 

level.  

 

Finally, just because a particular business is located within an inundation zone does not imply 

that all of the economic activity associated with that business will cease to exist. Modifications 

can be made to the physical building to limit the impact; or, a portion of that economic activity 

may be affected due to limited working hours or business interruptions.  

 

That said, it is important to remember that many of the businesses in the project area are 

inextricably linked, as discussed in section 5.3. Such linkages may not be reflected in these 

numbers, implying that the overall economic effect may be even greater than that presented here. 

Moreover, even if a particular business is not itself within the inundation zone, its customer base, 

labor force, or a major supplier may lose access if a road becomes flooded at high tide. These 

considerations are discussed in section 5.2. 

 

Because of these assumptions, and because of the uncertainties inherent in any prediction related 

to sea level rise, results in this report should be considered illustrative only, and not considered 

predictive. 

4.2.  Output and Employment Results for Each Municipality 

4.2.1. Kittery 

The following two tables show the economic activities that are expected to be affected by the 

two different sea level rise and storm surge scenarios in Kittery. Results indicate that over 200 

jobs, over $4 million in labor income, nearly $7 million in value added (gross regional product, 

or GRP), and over $11 million in revenue (output) may be affected in some way by sea level rise 

and storm surge. Note that these numbers do not include economic impacts expected at the 
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Portsmouth Naval Shipyard, as modeling the economic impact associated with a federal military 

base is beyond the scope of this report. However, the Shipyard is expected to be impacted by sea 

level rise, as can be seen in the companion document by GEI.  

 

The industries hardest hit in Kittery will be the restaurant and the retail industry. However, the 

impact will be fairly limited in size, given the fact that relatively few businesses are located in 

the inundation zone. Nonetheless, approximately ten percent of the employment in the restaurant 

industry is expected to be affected.  

 

Table 12: Economic Activities Impacted by 1.6 Feet of Sea Level Rise and Storm Surge: Kittery* 

Impact Employment Labor Income Value Added Output 

Direct 182.0 $4,084,000  $5,538,000  $9,218,000  

Indirect 1.0 $37,000  $59,000  $126,000  

Induced 0.4 $14,000  $25,000  $47,000  

Total 183.4 $4,136,000  $5,622,000  $9,391,000  

% of municipal 

total 

2.5% 1.2% 1.2% 1.1% 

*Numbers do not include impacts to the Portsmouth Naval Shipyard 

 

Table 13: Economic Activities Impacted by 3 Feet of Sea Level Rise and Storm Surge: Kittery* 

Impact Employment Labor Income Value Added Output 

Direct 208.0 $4,682,000  $6,699,000  $11,039,000  

Indirect 1.2 $44,000  $70,000  $155,000  

Induced 0.5 $17,000  $29,000  $55,000  

Total 209.6 $4,743,000  $6,799,000  $11,249,000  

% of municipal 

total 2.9% 1.4% 1.4% 1.3% 

*Numbers do not include impacts to the Portsmouth Naval Shipyard 

4.2.2. York 

The following two tables show the economic activities that are expected to be affected by the 

two different sea level rise and storm surge scenarios in York. Results indicate that nearly 300 

jobs, over $10 million in labor income, nearly $17 million in area gross domestic product, and 

over $30 million in revenue may be affected in some way by sea level rise and storm surge. 

 

Again, while the impacts as a percentage of the overall economy in York seem relatively small, 

the impacts will be felt disproportionately in the restaurant and hotel industry. One out of three 

employees and one out of every five dollars supported by these industries will be affected. 
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Table 14: Economic Activities Impacted by 1.6 Feet of Sea Level Rise and Storm Surge: York 

Impact Employment Labor Income Value Added Output 

Direct 93.0 $2,077,000  $3,175,000  $5,315,000  

Indirect 0.9 $29,000  $42,000  $84,000  

Induced 0.3 $11,000  $17,000  $32,000  

Total 94.1 $2,116,000  $3,233,000  $5,431,000  

% of municipal 

total 1.0% 0.5% 0.5% 0.5% 

 

Table 15: Economic Activities Impacted by 3 Feet of Sea Level Rise and Storm Surge: York 

Impact Employment Labor Income Value Added Output 

Direct 276.0 $7,930,000  $13,139,000  $23,064,000  

Indirect 3.2 $108,000  $166,000  $362,000  

Induced 0.9 $38,000  $62,000  $117,000  

Total 280.1 $8,077,000  $13,367,000  $23,542,000  

% of municipal 

total 3.1% 1.8% 2.1% 2.0% 

 

4.2.3. Ogunquit 

The following two tables show the economic activities that are expected to be affected by the 

two different sea level rise and storm surge scenarios in Ogunquit. Results indicate that over 160 

jobs, over $8 million in labor income, over $13 million in area gross domestic product, and over 

$20 million in revenue may be affected in some way by three feet of sea level rise and storm 

surge. 

 

Again, the impacts will be concentrated in the accommodation and food services industries, with 

over 20 percent of the revenue generated by the restaurant industry and nearly 30 percent of the 

revenue generated by the hotel industry supported by a business in the inundation zone. From an 

employment perspective, nearly 17 percent of the restaurant employment and 15 percent of the 

hotel-related employment will be affected. 

 

Table 16: Economic Activities Impacted by 1.6 Feet of Sea Level Rise and Storm Surge: Ogunquit 

Impact Employment Labor Income Value Added Output 

Direct 86.0 $4,243,000  $6,395,000  $10,677,000  

Indirect 0.5 $14,000  $22,000  $51,000  

Induced 0.1 $2,000  $4,000  $8,000  

Total 86.5 $4,259,000  $6,421,000  $10,735,000  

% of municipal 

total 3.0% 4.8% 4.7% 4.3% 
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Table 17: Economic Activities Impacted by 3 Feet of Sea Level Rise and Storm Surge: Ogunquit 

Impact Employment Labor Income Value Added Output 

Direct 162.0 $8,280,000  $13,548,000  $21,804,000  

Indirect 0.8 $25,000  $37,000  $82,000  

Induced 0.2 $5,000  $8,000  $17,000  

Total 163.0 $8,309,000  $13,592,000  $21,904,000  

% of municipal 

total 5.6% 9.4% 10.0% 8.7% 

 

4.2.4. Wells 

The following two tables show the economic activities that are expected to be affected by the 

two different sea level rise and storm surge scenarios in Wells. Results indicate that over 130 

jobs, almost $4 million in labor income, over $6 million in area gross domestic product, and over 

$10 million in revenue may be affected in some way by sea level rise and storm surge. 

 

While the impacts as a percentage of the town’s economy overall are lower than in some of the 

other municipalities in the report, impacts will be concentrated in the restaurant and the 

construction industries. Nearly one in every four restaurant workers and nearly one in every five 

construction workers will be affected. Additionally, over twenty percent of the revenue generated 

by the restaurant industry and 19 percent of the revenue generated by the construction industry 

will be affected.  

 

Table 18: Economic Activities Impacted by 1.6 Feet of Sea Level Rise and Storm Surge: Wells 

Impact Employment Labor Income Value Added Output 

Direct 112.0 $3,787,000  $5,419,000  $8,985,000  

Indirect 1.0 $37,000  $56,000  $128,000  

Induced 0.3 $11,000  $19,000  $37,000  

Total 113.3 $3,835,000  $5,493,000  $9,150,000  

% of municipal 

total 2.0% 1.5% 1.4% 1.4% 

 
Table 19: Economic Activities Impacted by 3 Feet of Sea Level Rise and Storm Surge: Wells 

Impact Employment Labor Income Value Added Output 

Direct 145.0 $4,703,000  $6,787,000  $11,200,000  

Indirect 17.3 $730,000  $1,151,000  $2,451,000  

Induced 12.6 $519,000  $975,000  $1,691,000  

Total 174.9 $5,952,000  $8,913,000  $15,342,000  

% of municipal 

total 3.1% 2.4% 2.3% 2.3% 
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4.2.5. Kennebunk 

The following two tables show the economic activities that are expected to be affected by the 

two sea level rise and storm surge scenarios in Kennebunk. Results indicate that over 300 jobs, 

over $20 million in labor income, nearly $30 million in area gross domestic product, and over 

$53 million in revenue may be affected in some way by sea level rise and storm surge. The last 

row of each table provides some context. At 3.0 feet of sea level rise and storm surge, 1 out of 

every 25 jobs in Kennebunk will be affected, and nearly $1 out of every $20 generated in 

Kennebunk is connected to a business that will be impacted. However, the impact is not equally 

spread among all industries in the town. The impacts will be most heavily felt in the hotel and 

retail industry. 

 

At 1.6 feet of sea level rise and storm surge, the largest impact, both from an employment 

perspective and from a sales perspective, will be felt in the hotel industry. Over half of the output 

generated by, and over half of the employment in, the hotel industry in Kennebunk is associated 

with a business located in the inundation zone. The retail industry will be the second hardest hit, 

with one out of every five dollars generated by the retail industry impacted by sea level rise.  

 

At 3.0 feet of sea level rise and storm surge, nearly 40 percent of the revenue generated by the 

retail industry will be affected. Nearly 60 percent of the revenue supported by the hotel industry 

will be affected, as well as over half of the employment in that industry. 

 

The analysis in section 2 shows that the retail and accommodations industries are two of the top 

industries by employment in Kennebunk. They are also both basic industries, meaning that they 

bring in money from outside. Sea level rise and storm surge will therefore affect not only one of 

the largest industries by employment, but the economic engines of the municipality. 

 

Table 20: Economic Activities Impacted by 1.6 Feet of Sea Level Rise and Storm Surge: Kennebunk 

Impact Employment Labor Income Value Added Output 

Direct 130.0 $5,340,000  $8,089,000  $13,965,000  

Indirect 3.4 $135,000  $191,000  $413,000  

Induced 0.7 $26,000  $41,000  $83,000  

Total 134.1 $5,500,000  $8,320,000  $14,462,000  

% of municipal 

total 1.5% 1.3% 1.3% 1.2% 
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Table 21: Economic Activities Impacted by 3 Feet of Sea Level Rise and Storm Surge: Kennebunk 

Impact Employment Labor Income Value Added Output 

Direct 352.1 $19,601,000  $27,964,000  $51,879,000  

Indirect 11.7 $464,000  $658,000  $1,464,000  

Induced 2.6 $96,000  $153,000  $310,000  

Total 366.4 $20,162,000  $28,775,000  $53,654,000  

% of municipal 

total 4.0% 4.6% 4.5% 4.5% 

 

4.2.6. Kennebunkport 

The following two tables show the economic activities that are expected to be affected by the 

two different sea level rise and storm surge scenarios in Kennebunkport. Results indicate that 

over 600 jobs, over $17 million in labor income, nearly $30 million in area gross domestic 

product, and over $45 million in revenue may be affected in some way by sea level rise and 

storm surge. Under the 3.0 feet of sea level rise storm surge scenario, 16 percent of employment 

in Kennebunkport and nearly 10 percent of the GRP is supported by an affected business. 

 

Similar to Kennebunk, the impacts will be concentrated in a few industries: full-service 

restaurants, hotels, and retail. Under the 3.0 feet scenario, over 60 percent of the sales revenue in 

the hotel industry and over 50 percent of the sales revenue from the restaurant industry will be 

affected. From an employment perspective, over 80 percent of the employment in both the 

restaurant and hotel industries will be impacted. As accommodation and food services, followed 

by retail, are the top two industries by employment, the fact that these industries are heavily 

impacted is a concern.  

 

Table 22: Economic Activities Impacted by 1.6 Feet of Sea Level Rise and Storm Surge: Kennebunkport 

Impact Employment Labor Income Value Added Output 

Direct 453.4 $12,487,000  $19,752,000  $33,164,000  

Indirect 2.3 $77,000  $136,000  $326,000  

Induced 0.4 $14,000  $28,000  $58,000  

Total 456.0 $12,578,000  $19,916,000  $33,548,000  

% of municipality 

total 11.7% 6.8% 6.8% 6.5% 
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Table 23: Economic Activities Impacted by 3 Feet of Sea Level Rise and Storm Surge: Kennebunkport 

Impact Employment Labor Income Value Added Output 

Direct 635.1 $17,011,000  $27,069,000  $45,084,000  

Indirect 3.0 $104,000  $180,000  $424,000  

Induced 0.6 $19,000  $39,000  $80,000  

Total 638.7 $17,134,000  $27,288,000  $45,588,000  

% of municipality 

total 16.4% 9.3% 9.3% 8.9% 

 

4.2.7. Conclusion 

As can be seen from the tables in this section, Kennebunkport and Ogunquit are expected to be 

hardest hit from sea level rise and storm surge, at least as a percentage of their overall economy. 

There are two reasons for this: (1) their dependence upon tourism-related businesses, such as 

restaurants and accommodations, and (2) their overall geography. Dependence on tourism will be 

discussed further in section 5.3.  

 

Furthermore, the impacts of sea level rise and storm surge will not be felt equally in all 

industries. Those establishments located closer to the water, which are typically tourist-related 

businesses in some way, will be disproportionately affected. In most municipalities, the impact 

will be concentrated in the restaurant, accommodation, and/or retail industries. In some cases, 

eight out of every ten jobs in those industries will be affected by sea level rise and storm surge. 

Efforts to protect those tourism-related industries will be crucial for the project area. 

4.3. Property Tax Impacts 

One of the most significant impacts of sea level rise for all six towns will be the loss of property 

tax revenue. Property tax is a primary source of revenue for most town budgets and the losses are 

significant. Planning for revenue replacement should be a part of each town’s resilience and 

mitigation planning.  

 

We used the impacted property values provided by GEI for each sea level rise scenario and each 

town’s current property tax rates to calculate the impacts for the six towns. These estimates are a 

window in time, using the 2021-2022 town property tax rates and current property value 

assessments. The estimate does not account for other property tax impacts that might be occur 

due to sea level rise, such as property decreasing in value, or property abandonment.  

 

The impacts to town budgets will be significant ranging from 5% to 38% under the 1.6 ft 

scenario and 7% to 48% of the town budgets for the 3.0 ft sea level rise scenario. The greatest 

property tax loss for all six of the towns comes from the impact on residential single and multi-
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family homes, with commercial/industrial as the second most impacted for all towns except for 

Wells, where undeveloped property is second. Further details on the property tax impacts as a 

percentage of budget are shown in Tables 24 and 26, while details by land use type can be found 

in Table 15 and Table 27. 

 

Municipalities will need to find ways to mitigate the property tax loss and the resulting impact on 

town budgets. The impact of sea level rise on residential property is especially significant. 
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Table 24: Property tax impacts of 1.6 ft sea level rise with storm surge as percent of 2021 – 2022 budget  

 Kittery7  York 8 Ogunquit9  Wells 10 Kennebunk 11 Kennebunkport12  

2021-2022 

Tax Rate 

0.013 0.00995 0.00814 0.01048 0.01425 0.0096 

1.6 Total 

Tax Impact 

$1,831,945  $4,577,799  $804,585  $9,064,453  $5,542,685  $6,091,028  

Total 

Budget 

$35,094,422  $20,071,371  $9,369,892  $23,719,110  $48,230,647  $23,479,689  

% of Budget 5%  23%  9%  38%  11%  26%  

 

 
Table 25: Property tax impacts of 1.6 ft sea level rise with storm surge by land use 

   Kittery  York  Ogunquit  Wells  Kennebunk  Kennebunkport  

Comm., Indus., Non-Gov. 

Institutions  

$328,290  515,301  $329,102  $183,533  $363,978  $750,158  

Conserved Land  $10,204  $1,109  0  $13,545  $13,225  $28,700  

Government Properties  $47,542  $117,983  $7,011  $99,616  $64,316  $60,862  

Health Facilities  0  $5,915  0  0  0  0  

Mobile Homes & 

Campgrounds  

$96  $20,785  $31,710  $19,781  0  0  

Municipal Properties  $195,602  $94,636  $71,117  $61,216  $42,291  $67,389  

Open Space & 

Agriculture  

$545  $41,340  $5,656  $35,190  $64,679  $36,944  

Residential Multi-Family  $168,603  $1,428,982  $35,232  $1,714,979  $488,478  $839,431  

Residential Single-Family  $1,043,251  $2,284,375  $301,263  $6,454,099  $4,213,496  $4,273,986  

Undeveloped  $36,208  $53,957  $6,557  $408,543  $117,024  $33,558  

Utilities  $1,603  $13,417  $16,937  $73,951  $175,199  0  

Total  $1,831,945  $4,577,799  $804,585  $9,064,453  $5,542,685  $6,091,028  

 

 
7 (Town of Kittery, 2021a, 2021b) 
8 (Town of York, 2021b, 2021a) 
9 (Town of Ogunquit, 2021b, 2021a) 
10 (Town of Wells, 2021a, 2021b) 
11 (Town of Kennebunk, 2021b, 2021a) 
12 (Town of Kennebunkport, 2021b, 2021a) 
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Table 26: Property tax impacts of 3.0 ft sea level rise with storm surge as percent of 2021-2022 budget  

   Kittery  York  Ogunquit  Wells  Kennebunk  Kennebunkport  

2021 – 2022 Tax 

Rate 

0.013 0.00995 0.00814 0.01048 0.01425 0.0096 

3.0 Total Tax 

Impact  

$2,426,591  $6,933,422  $913,142  $11,378,446  $6,846,765  $7,287,650  

Total Budget  $35,094,422  $20,071,371  $9,369,892  $23,719,110  $48,230,647  $23,479,689  

% of Budget  7%  35%  10%  48%  14%  31%  

 

 
 

Table 27: Property tax impacts of 3.0 ft sea level rise with storm surge by land use 

   Kittery  York  Ogunquit  Wells  Kennebunk  Kennebunkport  

Comm., Indus., Non-Gov. 

Institutions  

$404,655  $870,450  $349,702  $216,891  $410,746  $808,272  

Conserved Land  $14,160  $1,356  0  $14,255  $19,927  $38,663  

Government Properties  $54,393  $124,016  $7,011  $103,689  $75,218  $65,666  

Health Facilities  0  $6,933  0  0  0  0  

Mobile Homes & 

Campgrounds  

$149  $46,726  $31,710  $21,789  0  0  

Municipal Properties  $203,303  $172,234  $90,454  $63,801  $50,529  $70,544  

Open Space & Agriculture  $835  $52,477  $5,989  $37,696  $65,353  $48,167  

Residential Multi-Family  $203,647  $2,266,567  $40,190  $2,160,068  $556,644  $945,504  

Residential Single-Family  $1,499,940  $3,301,350  $363,192  $8,252,923  $5,353,843  $5,270,663  

Undeveloped  $43,618  $76,640  $7,877  $432,715  $137,018  $40,172  

Utilities  $1,892  $14,673  $17,017  $74,618  $177,488  0  

Total  $2,426,591  $6,933,422  $913,142  $11,378,446  $6,846,765  $7,287,650  
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4.4.  Revenue from Parking Fees and Beach Stickers 

This section examines the revenue from parking fees and beach stickers in each of the 

municipalities for the past several years. Combined with the sea level rise and storm surge 

scenarios, it reveals more information about the revenue at risk from the expected changes. 

 

4.4.1. Kittery  

Data on parking revenue were only available from Fort Foster, an historic fort described in more 

detail in Section 4.5. It is expected to have at least part of its lands and access to its parking lot 

affected by sea level rise and storm surge. The table below shows that beach parking fees and 

beach passes brought in nearly $200,000 in 2017, increasing to approximately $270,000 in 2020. 

While that number is less than one percent of its 2021 budget, it is still substantial. Note that 

Kittery increased its parking fee structure in 2019, and that data from 2020 reflect that no fees 

were collected from the beginning of May to June 8 due to the onset of the COVID-19 pandemic. 

 

Table 28: Revenue from Fort Foster Parking and Beach Fees 

Year Revenue 

2017 $198,951 

2018 $219,167 

2019 $237,967 

2020 $271,048 

 

4.4.2. York 

Section 4.5 of this report indicates that the parking lot on Harbor Beach Road, the parking lot for 

Short Sands Beach, and the parking lot adjacent to Long Sands Beach will be affected by sea 

level rise and storm surge. Data from York demonstrate that stickers and parking fees combine to 

provide York with a significant amount of revenue. While the numbers fluctuate, showing that 

revenue from 2020 was lower than revenue from 2019, revenue has been consistently more than 

$500,000 a year (approximately 2 percent of its 2021 budget).  

 

Table 29: Revenue from York Parking Fees and Beach Passes 

Year Revenue from Parking Kiosk Revenue from Beach Stickers 

2017 $222,499 $138,080 

2018 $394,602 $159,948 

2019 $527,550 $165,950 

2020 $450,327 $156,605 
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4.4.3. Ogunquit 

Projections for Ogunquit indicate that several parking lots, including the main beach parking lot, 

will be inundated. Data for Ogunquit show that parking spaces brought in over $2 million per 

year during the fiscal years ending in June 2018 to June 2020. Even though, at the onset of the 

pandemic, Ogunquit closed the beaches, the beach parking lot, and Marginal Way, parking, and 

beach pass revenue in fiscal year 2020 was only down slightly from the previous year, and still 

represented over 21% of the 2021 budget.  

 

Table 30: Revenue from Ogunquit Parking Fees 

Fiscal Year Revenue from Parking Spaces 

2018 $2,020,000 

2019 $2,156,000 

2020 $2,102,000 

4.4.4. Kennebunk 

The projections for Kennebunk indicate that the beach parking lot will be inundated, as well as 

the parking at Marina Village. Kennebunk charges for parking by the day, week, or season. The 

table below indicates the revenue at risk from these fees.  

 

Table 31: Revenue from Kennebunk Parking Fees 

Fiscal Year Revenue from Parking Fees and Beach Passes 

2017 $174,666 

2018 $170,371 

2019 $163,934 

2020 $165,215 

 

4.4.5. Kennebunkport 

Although Kennebunkport is home to two beaches, Colony Beach and Goose Rocks Beach, the 

town does not charge for access to Colony Beach. Data for Goose Rocks Beach is shown below. 

The table demonstrates that revenue from parking and beach sticker sales was approximately 

$200,000 in 2019 and nearly that in 2021. The dip in revenue for 2020 again reflects the impact 

of the COVID-19 pandemic. The revenue from Goose Rocks Beach is less than one percent of 

Kennebunkport’s 2021 budget.  

 

Table 32: Revenue for Goose Rocks Beach 

Year Revenue 

2019 $195,324 

2020 $157,400 

2021 $187,790 
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4.4.6. Wells 

Several parking lots in Wells, including access to Barrier Beach and Drakes Island, are expected 

to be inundated. Data are presented for revenue from seasonal passes as well as beach parking 

meters. The table below shows that Wells regularly earns over $500,000 annually from its beach 

visitation, over two percent of its overall 2021 budget.  

 

Table 33: Revenue from Beach Parking in Wells 

Year Revenue from Beach Parking 

Meter 

Revenue from Beach Passes 

2017 $363,267 $193,955 

2018 $385,945 $197,730 

2019 $356,637 $206,120 

2020 $376,066 $233,810 

 

4.4.7. Summary 

While the data presented in this section represents the parking revenue at risk from sea level rise 

and storm surge, access to parking is a key determinant of beach visitation, as mentioned in 

section 5.4. Therefore, while lost revenue from parking is a concern for these municipalities 

(especially Ogunquit, which relies on its parking lots for a fifth of its budget), beach visitation 

and attraction of tourists to the overall project area is also at risk. 

4.5.  Economically and Culturally Significant Infrastructure at Risk 

A municipality has boundaries and infrastructure that we can put on a map to visualize the 

physical impacts of sea level rise. We can see where the water will go and what the implications 

of that might be. Communities, though, are made up of people, and while we might be able to 

calculate the financial loss of a library or a park, the impacts on the people and culture of a place 

are more difficult to quantify.  

 

Open space, town parks, historical sites, schools, places of worship, cemeteries, and shopping 

districts all play a role in community life. These places may be impacted directly by rising 

waters, or indirectly by becoming inaccessible when nearby roads become impassible. The loss 

of these places can have both economic and quality of life impacts. 

 

While the impact on “public works” types of infrastructure, such as roads and bridges, are 

enumerated in a companion document to this report, this section focuses on economically and 

culturally significant infrastructure. Our team used inundation boundary maps, data provided by 

the towns, and publicly available GIS data from the State of Maine to compile a list of impacted 

social and economic infrastructure.  
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The impacts are listed by town and include: 

 

• Economically Significant Infrastructure: Shopping centers, large employers, and 

downtown areas that may be flooded or have access impacted. Parking lots that provide 

access to these areas will also be impacted.  

• Beaches, Parks, and Preserved Lands: Beaches may flood, and erosion may begin or be 

exacerbated. City and state parks, and private land trusts all manage conserved lands 

within the inundation area. Some of these lands, particularly the salt marshes and 

wetlands, may also offer some protection from flooding.  

• Historic Sites: Historic sites have cultural and often economic significance. Plans can be 

made to move or protect these sites.  

• Libraries: Libraries contain more than just books; they are often community gathering 

places, access to the internet for those without access at home, and a social hub.  

• Places of Worship: Churches, synagogues, temples, and other places where people gather 

to share their faith often provide community services such as food and clothing 

distribution, and shelter.  

• Cemeteries: Cemeteries, as well as providing a place to visit our lost loved ones, are also 

places to connect with our past and learn about our history. In addition, they may provide 

places to walk, watch wildlife, or participate in other forms of quiet recreation. 

Increasingly, they are seen as green spaces in urban contexts. The cemeteries we 

reviewed include active as well as historic cemeteries 

• Public buildings and facilities: These include town offices, schools, and public safety.  

 

Discussion of the economic impacts of the sea level rise scenarios was discussed in section 4.2, 

and a more detailed discussion of the impacts specific to beaches and tourism is in section 5.4. 

Some road impacts as they relate to accessing certain impacted infrastructure are mentioned here, 

but roads, commuting patterns and how regional commuting patterns will be impacted by sea 

level rise is discussed in section 5.2 and Appendix B. 

 

As noted elsewhere in this report, the six municipalities all have significant tourism economies. 

While some areas may see more significant impacts to businesses than others, all will see 

impacts to the community assets that make this region attractive as a tourist destination – the 

natural beauty of the sea and shore. The impacts to beaches, marinas, and ocean side trails will 

be significant, as seen below.  

 

4.5.1. Kittery 

Kittery is known in part for its outlet shops along Route 1. This area will experience issues of 

access with parts of Route 1 flooding. Fishing and manufacturing will also be impacted with 
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access to commercial fishing piers and the Portsmouth Naval Shipyard becoming limited due to 

flooding.  

 

Economically Significant Infrastructure 

A major employer in Kittery, and the region, is the Portsmouth Naval Shipyard. Both sea level 

rise scenarios will impact access to the island the shipyard is located on. Employees may also 

face commuting challenges with Route 103 and Route 1 both impacted by sea level rise and 

flooding.  

 

The Route 1 corridor, including the outlets and shops along it, is a major economic center for 

Kittery. While much of the area where the shops are located may not be directly affected, many 

connecting routes will be impacted.  

 

Commercial fishing wharves near Government Street and on Badger Island will be impacted. 

Flooding will also cut off access to commercial fishing docks at Town Landing and Pepperell 

Cove. 

 

Beaches, Parks, and Preserved Lands 

Crescent and Seapoint Beaches will experience flooding and erosion. Seapoint Road will be 

flooded. Fort McClary, also a historic site, will also be flooded and have access issues. Fort 

Foster, a park owned and operated by the Town of Kittery, will have access cut off, partial 

flooding of the parking lot, and flooding of the site.  

 

Five properties protected by the Kittery Land Trust will also be impacted. These include the 

Fairchild, Seapoint, Batchelder-Paly, Hubbard, Thompson, and Moulton parcels. Portions of the 

Rachel Carson Wildlife Refuge will also be heavily impacted by flooding.  

 

Historic Sites 

Fort McClary, a former defensive fortification located in Kittery Point, will likely be impacted 

by sea level rise and storm surge. Fort McClary is “one of the state's most important historic forts 

that dramatically preserves evidence of military history and changes in military architecture and 

technology” (State Parks and Public Lands: Maine ACF - Search Results, n.d.). Seavey Island at 

the Portsmouth Naval Shipyard, also affected, is listed on the National Register of Historic 

Places.  

 

Libraries: 

The Portsmouth Naval Shipyard Historical Foundation in Kittery will have issues with access as 

the roads that lead to the site become flooded. 
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Places of Worship: 

The First Congregational Church on Pepperrell Road in Kittery Point will have property 

flooding. Access may be cut off due to flooding of nearby roads.  

 

Cemeteries: 

The United States Naval Shipyard Cemetery will have access restricted as the bridge used to 

reach the island may be impacted.  

 

As with many towns in Maine, Kittery is dotted with small family cemeteries. Many of these 

cemeteries will be flooded or have access restricted. Many of these cemeteries may be 

considered abandoned under Maine law, which means ownership will have either reverted to the 

town the cemetery is located in or the property owner (Title 30-A MRS, §3107: Abandoned 

Cemeteries, 2005). 

 

Public Buildings and Facilities: 

The Horace Mitchell Primary School may have access issues due to road flooding. The Kittery 

Police Department faces a similar issue with road flooding impacting access to the department 

itself, with potential consequences to emergency services’ ability to respond. 

4.5.2. York 

York will have significant flooding in the downtown area, beaches, and harbor. It is one of only 

two towns with multiple locations on the National Register of Historic Places that are at risk.  

 

Economically Significant Infrastructure 

Much of the downtown area of York will be flooded, as well as York Wild Kingdom. Shore and 

beach access will be flooded.  

 

York Harbor will be heavily impacted with access to commercial and recreational boat facilities 

impacted, including the boat launch at York Harbor Landing. Multiple roads that access the 

harbor will be flooded reducing access. There is currently one aquaculture lease held by York 

Harbor Oyster for raising oysters. The impacts to shellfish aquaculture are not fully known but 

access to the facility could be threatened by the impacts in York Harbor.  

 

York Hospital, a larger employer in the area, will have access issues as several nearby roads 

experience flooding.  

 

Beaches, Parks, and Preserved Lands 

Long Sands Beach, Short Sands Beach, and Cape Neddick Beach will all experience flooding 

and loss of access due to road flooding. York also has a large number of park and open space 

parcels that will be impacted by the two scenarios.  
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Table 34: York parks and conserved land impacted by seal level rise 

Owner/Easement Holder Property Name13 

Town of York 

Bog Road Fields Recreation Center 

Ellis Park 

Fishermen's Walk 

Goodrich Park 

Goodrich Park 

Hartley Mason Park 

Nubble Light and Sohier Park 

Seabury Gut 

Steedman Woods 

US Fish and Wildlife Service 
Rachel Carson National Wildlife 

Refuge 

York Golf and Tennis Club York Golf and Tennis Club 

York Land Trust 

Brown Preserve 

Buell Easement 

Crocker Easement 

Faith Webster Easement 

First Parish 

Hosmer Land 

Plaisted Field 

Smelt Brook Preserve 

Surf Point 1 Easement 

 

Historic Sites 

York has three impacted locations that are on the National Register of Historic Places: the 

Elizabeth Perkins Boathouse, the John Hancock Warehouse, and George Marshall’s Store. All 

will be impacted by sea level rise and storm surge. Historic properties may be publicly or 

privately owned, but must meet certain requirements in maintaining or restoring the property. 

The National Park Service has published the Guidelines on Flood Adaptation for Historic 

Buildings to help communities protect buildings from impacts while also retaining their historic 

character (Eggleston et al., 2019). 

 

The York Beach Veteran’s Memorial is also located in the inundation zone. This is a town 

managed monument.  

 

Places of Worship 

The South Congregational Church on North Street will be impacted by flooding.  

 
13 Property names are as listed in the Maine conservation layer (Maine Department of Environmental Protection, 

2021) 
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Cemeteries 

As with many towns in Maine, York is dotted with small family cemeteries. Many of these 

cemeteries will be flooded or have access restricted. These cemeteries may be considered 

abandoned under Maine statute, which means ownership will have either reverted to the town the 

cemetery is located in or the property owner (Title 30-A MRS, §3107: Abandoned Cemeteries, 

2005). 

 

Public Buildings and Facilities 

The York Beach fire station will be flooded. Route 103 from Kittery and Brave Boat Harbor 

Road flooding will impact access to York Hospital. This could impact residents’ access to health 

care services.  

4.5.3. Ogunquit 

Ogunquit will experience significant impacts to the natural assets that make the town an 

appealing tourist destination. Ogunquit Beach and Marginal Way are important sites that will be 

heavily damaged or lost due to sea level rise and flooding. 

 

Economically Significant Infrastructure: 

Ogunquit’s elevation protected many of the businesses in town from direct impacts from 

flooding or storm damage. However, access to Ogunquit’s downtown via Route 1 will be 

impacted due to road flooding in Wells. Shore Road from York will also be flooded, cutting off a 

common route.  

 

Perkin’s Cove Road will be flooded cutting off access to the shops, restaurants, and the harbor. 

The marina and commercial fishing access areas will also be flooded. The Perkin’s Cove parking 

lot will be partially flooded.  

 

The Ogunquit Beach parking lot will be flooded, and businesses at the beach will experience 

flooding and access issues.  

 

Beaches, Parks, and Preserved Lands: 

Ogunquit Beach, Footbridge Beach, and the Perkins Cove Beach will all be flooded and have 

access cut off due to road flooding. Two properties owned or protected by the Great Works Land 

Trust will see flooding: Beach Plum Farm and the Footbridge parcel. Portions of the Rachel 

Carson Wildlife Refuge will also flood.  

 

Marginal Way, a walking path from downtown to Perkins Cove, has been impacted by storms in 

the past, including the 2018 storms discussed earlier in this report. It is likely to be impacted 

again with future storms.  
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4.5.4. Wells 

Economically Significant Infrastructure 

Wells’ Route 1 corridor is largely unimpacted except for the crossing at Webhannet Falls. 

Access to the town’s primary tourism driver – its beaches – will be cut off entirely with flooding 

of roads connecting Moody Beach, Wells Beach, and Drakes Island beaches.  

 

Harbor Road will be flooded cutting off access to Wells Harbor. The Wells Harbor Park will be 

flooded. Access for private and commercial fishing vessels will also be impacted.  

 

Beaches, Parks, and Preserved Lands 

Moody Beach, Crescent Beach, Wells Beach, and Drakes Island beach will all be inundated. The 

roads that provide access to these beaches, including Mile Road, Furbish Road, Eldridge Road, 

and Island Beach Road, will all be inundated.  

 

Wells has the largest area of salt marsh of any of the towns with over 1,400 acres, predominantly 

within the Rachel Carson Wildlife Refuge. Laudholm Farm will also experience significant 

flooding on preserve lands.  

 

Places of Worship: 

Saint Mary’s church on Eldridge Road will have flooding and access issues.  

4.5.5. Kennebunk  

Kennebunk’s lower village will be impacted by flooding and by access impacts. Impacts to 

Route 9 will impact access to Kennebunkport across the river as well.  

 

Economically Significant Infrastructure: 

Route 9 connecting Wells to Kennebunk will be inundated near the Wells town line and where 

the road crosses the Mousam River. This will impact access to Kennebunk’s lower village and 

beaches from Route 1. Portions of the lower village will be flooded impacting local homes and 

businesses.  

 

Beaches, Parks, and Preserved Lands: 

Kennebunk’s beaches will be heavily impacted. Gooch’s Beach, Kennebunk Beach, Middle 

Beach, Mothers Beach, and Parsons Beach will experience flooding and loss of access. With the 

exception of Parson’s Beach, these beaches are publicly owned. Parson’s Beach is privately 

owned with a public access easement owned by the town. Parking for Kennebunk Beach will 

also be impacted.  

 

The Bridal Path, a public walking path near the Mousam River, will be flooded. This path is used 

for walking and for fishing access on the Mousam River. Portions of the Rachel Carson Wildlife 
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Refuge will be impacted, as will three properties protected by the Kennebunk Land Trust: 

Boothby Marsh, Gooch’s Creek, and Strawberry Island. 

 

Places of Worship: 

Trinity Episcopal Church in Kennebunk is located within the inundation zone for both sea level 

rise and storm surge scenarios. 

4.5.6. Kennebunkport 

Kennebunkport will experience significant access issues with Route 9 being impacted in multiple 

places. The towns beaches and downtown area will be heavily impacted. Kennebunkport also has 

the largest number parcels of conserved land that will be impacted.  

 

Economically Significant Infrastructure: 

Route 9, the primary road through Kennebunkport and which provides access to the town’s 

central business district, will be impacted at the Batson River. Route 9 will also be impacted at 

the crossing of the Mousam River in Kennebunk which will impact access via Kennebunk’s 

lower village. Dock Square flooding will impact access to businesses, parking for the marina, 

and access to the docks for commercial fishermen.  

 

Cape Porpoise will experience extensive flooding. Including Main Street, Pier Road, and the 

Cape Porpoise Pier with both the pier and the parking lot being inundated cutting off public 

water access, including the boat launch. Several restaurants will also be impacted.  

 

Beaches, Parks, and Preserved Lands: 

Breakwater Beach, Cleaves Cove Beach, and Goose Rocks Beach will all be impacted by sea 

level rise and access issues. Multiple roads that provide access to Goose Rocks Beach will be 

flooded. Parking at Goose Rocks Beach will also be impacted.  

 

Kennebunkport has one park, Silas Perkins Park, that will be impacted and 32 properties that are 

protected land. Among these are several islands that allow for camping. The full list of property 

by owner/easement holder is included below.  
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Table 35: Kennebunkport – Conserved land Impacted by Sea Level Rise Listed by Owner/Easement Holder 

Owner/Easement Holder Property Name14 

Kennebunkport Conservation Trust 

• Back Cove, Bass 

Island/Roberts Island 

• Cape Island 

• Cohen Easement 

• Fort Island 

• Goat Island 

• Gooserocks Beach - Kings 

Highway (9 parcels) 

• Grist Mill Property 

• KCT 

• Lake of the Woods 

• Leahy Easement 

• Leahy Property 

• Ludwig Easement 

• North Street - James Parcel 

• Paddy Creek, Langsford 

Acres 

• Pinkham Island 

• Pond Along Seaview Drive 

• President Bush Island aka 

Green Island 

• Redin Island 

• Sandpoint Holdings (4 

parcels) 

• Stage Island 

• Tidal Shores, Mills Road 

• Trott's Island 

• Tyler Brook Preserve, Mills 

Road 

• Vaughn's Island 

Maine Bureau of Parks and Lands 
• "Coastal Island" 

• Alan E. Hutchinson WMA 

Town of Kennebunkport 

• Blowing Case 

• Dunes and vegetation 

• Parson's Way 

• Silas Perkins Park 

• Spouting Rock 

US Fish and Wildlife Service 
• Rachel Carson National 

Wildlife Refuge - Gooserock 

Source: (State of Maine, 2021) 

 

  

 
14 Property names are as listed in the Maine conservation layer  
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Historic Sites 

The Old Grist Mill property on Mill Road is listed with the National Register of Historic places 

and is currently owned by the Kennebunkport Conservation Trust. The site will be impacted by 

flooding and access issues. The property also has a canoe and kayak boat launch that would be 

impacted.  

 

Places of Worship 

Saint Ann’s by the Sea Episcopal Church on Ocean Avenue will be flooded by either sea level 

rise scenario. The Village Baptist Church on Maine Street, and South Congregational Church on 

North Street will have access issues due to flooded roads.  

 

Cemeteries 

Kennebunkport did not have any active cemeteries impacted by the sea level rise scenarios, 

however, multiple old family cemeteries will be impacted by sea level rise and be either flooded 

or have access impaired. Again, many of these properties may be considered abandoned under 

Maine statute, which means ownership will have either reverted to the town the cemetery is 

located in or the property owner (Title 30-A MRS, §3107: Abandoned Cemeteries, 2005).  

 

Public Buildings and Facilities: 

Cape Porpoise will be heavily inundated, potentially impacting emergency vehicle access to the 

area due to flooding during storm events. 

4.5.7. Community Groups and Associations 

Although community groups and associations were not identified by the project team, they are an 

important part of community resilience. Municipalities are encouraged to identify the groups and 

associations that serve or support community members, especially those that are traditionally 

underserved.  

4.5.8. Salt Marshes and Protected Wetlands 

The six municipalities collectively are home to 3,952.2 acres (1599.5 hectares) of salt marsh. Salt 

marshes provide habit for local wildlife and are aesthetically pleasing, but they also offer vital 

ecosystem services including protection from flooding and storm surge. Over time however, with 

continued flooding and sea level rise, these marshes can become filled with silt, decreasing their 

ability to absorb flood waters and protect assets further inland.  

 

Open space provides economic, environmental, and health benefits to town residents. Wooded 

parks and seaside vistas are a part of what makes this area of Maine attractive to visitors. 

Conserved land can also help municipalities with flood resilience planning as forested areas and 

wetlands slow water and allow more water to be absorbed into soils (Kabisch et al., 2017). All of 

the towns will see sea level rise impacts to conserved land near the ocean and along rivers.  
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The 2008 study The Value of Coastal Wetlands for Hurricane Protection reviewed hurricanes 

that impacted the east coast and gulf states from 1980 to 2004. The study compared the damages 

to impacted areas and the area of wetlands in the region. The study was able to show that a loss 

of one hectare of wetland increased storm damages by an average of $33,000 (in 2004 dollars) 

for certain storms. When taking storm frequency, size, and location into account the estimated 

annual hurricane protection value in Maine was calculated by Eastern Research Group in their 

report to be $770.10 per hectare in 2004 dollars. The values below have been converted to 2021 

dollars.  

 

Table 36: Economic Value of Hurricane Protection Provided by Salt Marsh  

Town 
Total 

Acreage  
Hectare 

Value  

(2021 USD) 

Kittery 382.88 154.95  $171,165.79  

York  783.16 316.93  $350,110.22  

Ogunquit 119.33 48.29  $53,346.25  

Wells 1442.62 583.81  $644,920.58  

Kennebunk 630.99 255.35  $282,082.90  

Kennebunkport 593.52 240.19  $265,332.01  

Source: (Eastern Research Group, 2020) 

 

Most of the impacted conserved land is managed by private conservation organizations and land 

trusts. These entities should be included in discussions around how sea level rise impacts 

conserved lands as well as how land conservation may play a continued role mitigating sea level 

rise impacts. These organizations include: 

 

• U.S. Fish and Wildlife 

• State of Maine 

• Great Works Regional Land Trust 

• Kennebunk Land Trust 

• Kennebunkport Conservation Trust  

• Kittery Land Trust  

• Individual towns 
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5. Regional Economic Analysis 
 

While the previous sections focused primarily on the impacts of sea level rise and storm surge to 

individual municipalities, these areas are strongly interconnected geographically, economically, 

and socially. This section will highlight the impacts to the region as a whole.  

5.1.  Output and Employment Impacts to York County 

Tables 37 and 38 show the employment, labor income, value added, and output affected by 1.6 

and 3.0 feet of sea level rise and storm surge, respectively, in York County. Note that the indirect 

and induced effects are larger relative to direct impacts than was the case for the individual 

municipalities (see tables 12 through 23). Indirect and induced effects are economic effects to the 

surrounding area that are brought about by the initial economic event. In this case, even though 

the initial economic events occur in the six municipalities, the induced and indirect effects are 

felt throughout York County through supply chain effects, as well as the fact that individuals 

may work in one community, live in another, and shop in yet a third.  

 

Results demonstrate that 1.6 feet of sea level rise and storm surge will affect over 1,300 jobs and 

impact over $74 million in value added, which represents nearly 1 percent of York County’s 

GRP. At 3 feet of sea level rise and storm surge, over 2,400 jobs in York County and over $140 

million in value added will be affected, which represents over 1.6 percent of York County’s 

GRP.  

 

Table 37:  Economic Activities Impacted by 1.6 Feet of Sea Level Rise and Storm Surge:  York County 

Impact Employment Labor Income Value Added Output 

Direct 1,061.8 $33,761,000 $51,907,000 $86,597,000 

Indirect 166.7 $6,918,000 $11,200,000 $24,343,000 

Induced 143.6 $6,020,000 $11,080,000 $19,485,000 

Total 1,372.1 $46,699,000 $74,187,000 $130,425,000 

As % of York 

County 1.2% 0.8% 0.9% 0.8% 

 

Table 38:  Economic Activities Impacted by 3 Feet of Sea Level Rise and Storm Surge:  York County 

Impact Employment Labor Income Value Added Output 

Direct 1,869.4 $64,555,000  $100,344,000  $170,054,000  

Indirect 311.1 $12,941,000  $20,863,000  $45,165,000  

Induced 273.4 $11,458,000  $21,092,000  $37,090,000  

Total 2,453.9 $88,954,000  $142,299,000  $252,310,000  

As % of York 

County 2.2% 1.5% 1.6% 1.6% 
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5.2. Accessibility, Travel, and Commuting Patterns  

5.1.1. Introduction  

Municipalities within the project area are explicitly linked. People travel to, from, and through 

towns in the region to get to work, bring their children to school, or access essential services. Sea 

level rise and storm surge will not only impact significant infrastructure in the region, as 

discussed in Section 4.5, but will also affect the transportation networks that provide 

communities with access to these places and other areas in the region.  

 

The direct financial costs of replacing roads and bridges, discussed in the companion report from 

GEI, will be compounded by the direct economic losses of delayed commercial and business 

traffic. Additionally, employers’ access to labor pools has been linked with productivity benefits. 

Broken networks reduce accessibility, and thus productivity, meaning there are real economic 

costs associated with longer commuting times or inaccessible workplaces (Johnston et al., 2014). 

Costs are further intensified as broken transportation networks inhibit consumers from accessing 

shopping centers, downtown areas, and vital tourism infrastructure, such as the region’s beaches.  

 

Regional commuting patterns and the impacts of broken transportation networks mean that 

individuals living outside of directly affected areas will experience impacts from sea level rise.  

While broken transportation networks can be an indicator of economic vulnerability, there are 

social vulnerability considerations as well. Broken networks may also inhibit evacuations, 

emergency responses, and transport to medical facilities during a coastal storm events, as well as 

disrupt families and social connections, as well as delay recovery efforts in the aftermath of the 

event (Johnston et al., 2014).  

 

This section of the report focuses on the commuting patterns in the six municipalities. A more 

detailed summary of the impacted roads, profile of commuting patterns, and potential 

accessibility issues that the project team noted by the project team for each individual 

municipality is given in Appendix B. The municipal commuting profiles are intended to show 

how the municipalities within the project area are connected to one another as well as the region 

as a whole, along with other relevant commuting information.  

 

A map of the region with municipality names and job density is shown below. The darker the 

shade of green, the more jobs there are per acre.  
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Figure 5: Job Density in the Study Region and Surrounding Municipalities 

 
Source: (US EPA, 2021), (Maine Geological Survey, n.d.; New Hampshire Office of Strategic Initiatives, n.d.) 

5.1.2. Commuting Patterns 

There is substantial commuting between the towns in the project area, within the region, and 

between towns outside of the region. Table 39 shows the percentage of each town’s residents that 

commute outside of the town to work and the percentage of each town’s labor force that 

commutes in. York County is included to show those coming into and leaving the county. While 

there are a number of factors influencing average travel time to work, it is primarily a function of 

proximity to employment centers. As shown in Figure 5, job density in the region is highest in 

the Kittery/Portsmouth area and the Portland area, and the average travel time to work for each 

of the municipalities corresponds with its proximity to these areas.  
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Table 39: Percent of Population/Labor Force Commuting Into/Out of Towns 

 
Kittery  York Ogunquit  Wells  K’bunk  K’port  York 

County  

Labor Force Living Outside 

Town  

81.2% 70.0% 77.6% 93.1% 78.9% 81.1% 33.3% 

Population Employed Outside 

Town  

81.6% 68.1% 82.4% 97.8% 78.4% 84.6% 56.4% 

Living and Employed in 

Selection Area  

20.5% 31.5% 17.6% 6.9% 21.6% 15.4% 43.6% 

Average Travel Time to Work 

(minutes)  

22.8 27 34.3 19.6 28.9 23.6 27.9 

Source: US Census Bureau’s OnTheMap & Quick Facts, 2019 

 

The vast majority of commuters in the project area commute to work by car, truck, or van, 

particularly in Wells and Kennebunkport. Commuting to work via public transportation is not 

common within the project area. Ogunquit has the highest percentage of commuters using public 

transportation. Walking or biking to work is not overly common either, although Kittery has a 

relatively high proportion of resident commuters that walk or bike to work. Additionally, 

working from home is common in Ogunquit, and to a certain extent Kennebunk and York (U.S. 

Census Bureau, 2019). The percentage of people working from home has increased during the 

COVID-19 pandemic; it is unclear how permanent that increase will be. 

 

Table 40: Percent of Labor Force by Means of Transportation to Work (2019) 

Town  Kittery York  Ogunquit Wells Kennebunk K’port York 

County 

Car, Truck, or Van 77.4% 88.6% 73.2% 91.9% 86.5% 89.6% 88.3% 

Public 

Transportation 

0.6% 0% 3.7% 0.6% 0.8% 0% 1.0% 

Walked or Biked 13.3% 0% 4.9% 2.5% 1.6% 1.6% 0% 

Worked From Home  6.9% 10.3% 18.2% 5.1% 11.0% 8.8% 6.7% 

Source:(Lee et al., 2020) (US Census Bureau, 2019) 

 
Table 41: Commuting Distance (2019) 

 
Kittery  York  Ogunquit  Wells  Kennebunk  K’port  York 

County  

Less than 10 Miles 54.5% 50.7% 36.4% 38.8% 42.1% 43.2% 36.9% 

10 to 24 Miles 20.2% 22.2% 25.2% 29.1% 35.3% 33.0% 38.5% 

25 to 50 Miles 14.2% 14.5% 21.5% 19.4% 9.4% 9.6% 14.0% 

Greater than 50 

Miles  

11.0% 12.6% 16.8% 12.7% 13.2% 14.2% 10.6% 

Source: (US Census Bureau, 2019) 

5.1.3. Summary 

The data presented above and in Appendix B show how interconnected the municipalities in the 

project area are with one another and the region as a whole. This is indicative of two things. 
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First, towns with a substantial proportion of their labor force commuting in, such as Wells, will 

face increased difficulties with labor force accessibility when countywide and regional commuter 

roads are inundated, as well as smaller roads in the municipalities their labor force is coming 

from. Unsurprisingly, neighboring municipalities tend to see high inflows and outflows. Many of 

the roads directly connecting neighboring areas are within the inundation zone. As many of the 

roads directly connecting these areas are within the inundation zone, this is a major point of 

concern. Take, for example, Wells., where Port Road is expected to be inundated at 1.6 feet. This 

road provides access between Wells and Kennebunk, where 7.1% of the Wells’ labor force is 

employed. Second, lost jobs in one municipality will impact workers across the region. As we 

saw in Section 4.2, 1 out of every 25 jobs in Kennebunk is expected to be at risk. Residents of 

municipalities such as Ogunquit, where 5.3% of residents work in Kennebunk, will feel these 

impacts.  

5.3.  The Tourism Economy 

5.2.1. Tourism Cluster Analysis 

The municipal level results presented in section 4.2 indicates that the economic effects of sea 

level rise and storm surge will be concentrated in three specific industries: restaurants, 

accommodations, and, to a lesser degree, retail. This should not come as a surprise. These three 

industries, along with amusement and recreation, constitute a tourism cluster. A cluster is a 

group of firms either selling similar products, using similar resources, or selling to a similar 

customer base. This last type of cluster is called a diagonal cluster: “a concentration of 

complementary firms, which supply separate products and services linked through the customer's 

decision-making process” (Lee et al., 2020). 

 

A tourism cluster, specifically, is a "mix of tourism elements where each part depends on the 

others to attract, service, and satisfy tourists" (Lee et al., 2020). Therefore, the individual 

businesses in a tourism cluster act both as competitors and as collaborators, co-creating the 

tourist experience. The tourist ecosystem, while made up of individual firms, is ultimately more 

than the sum of its parts.  

 

Rather than just focusing on one individual firm, cluster theory adds to the standard theory of the 

firm by providing insight into the factors that can strengthen - or weaken - the entire cluster. 

Factors that could strengthen the tourism cluster could include destination management 

(increasing demand for visitation to the entire region), or an increase in the quality and variety of 

the tourist experience (the "commodity"). Factors that could weaken the cluster, of course, 

include anything that could reduce demand for the region, or that negatively affects the resources 

on which the cluster depends. Sea level rise and storm surge has the potential to affect both these 

factors. 
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We then need to ask several related questions: how will sea level rise and storm surge affect the 

resources on which the tourist experience in this region depends (supply); how will sea level rise 

and storm surge affect the overall tourist experience (the commodity); and how will tourists react 

to the changes wrought by climate change (demand)? Local and regional policy makers can then 

focus their efforts on managing demand for the area's "commodity": the network of products, 

services and experiences that entice people to the region. 

 

The answer to the first question – how sea level rise and storm surge may affect the resources 

that ultimately draw the tourist to the region - may seem obvious. The region is blessed with 

miles of sandy beach, rocky coasts, and dramatic scenery. Section 5.4 of this report describes the 

effects that sea level rise and storm surge are projected to have on the dry sand beach width of 

the area's beaches. But dry sand beach width is not the reason that tourists come to the area. The 

real question is how sea level rise and storm surge will affect the tourist experience, which leads 

to the second question.  

 

Here, we need to understand why tourists come to the area and what activities they engage in 

while here. We can get an idea of the answer to this question by looking at reports from the 

Maine Office of Tourism. In 2019, 21% of the overnight visitors to the Maine Beaches area 

listed as the primary purpose of their trip “general visit to see friends or relatives,” about the 

same as those who listed “outdoor recreation” (Maine Office of Tourism, 2019).  

 

Table 42: Percent of Respondents Listing Activities as Interest Area 

Interest Area Percent Listing as Interest Area 

Food, beverage, or culinary 67% 

Shopping 64% 

Touring or Sightseeing 50% 

Water Activities 41% 

Active Outdoor Activities (Non-Water) 37% 

Source: (Maine Office of Tourism, 2019) 

 

These data suggest that while going to the beach is an important part of some tourists' 

experiences, others come primarily for the shopping or the food or other forms of entertainment. 

The extent to which those businesses are affected by sea level rise and storm surge has been 

explored in section 4.2. 

 

Finally, how will tourists respond to sea level rise? While there are some surveys that suggest 

how visitation to beaches might be affected by a decrease in dry beach width, those surveys are 

hypothetical. How beach goers will actually respond to a decrease in dry beach width may be 

different, especially if such a scenario becomes commonplace and familiar. Consumer reactions 

to actual climate change scenarios have not been well studied. Furthermore, as the previous 
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paragraph suggests, "going to the beach" may not be the sole reason - or even the primary reason 

- that tourists visit the area. 

 

Local and regional managers should explore in further detail how tourists to the region might 

respond to an actual – not hypothetical - decrease in dry beach width. They should investigate 

the non-beach going activities in which tourists participate, and explore investing in providing 

substitute activities for tourists if beaches become overcrowded or disappear.  

 

Literature on the topic indicates that managing expectations surrounding changes to a tourist 

region is important (Schliephack & Dickinson, 2017). This is particularly crucial for areas with a 

high number of repeat visitors, as those visitors can “develop a sense of place 

which is negatively affected by changes” (Schliephack & Dickinson, 2017, p. 184). Scott et al. 

(2016) point out that the lack of knowledge on “tourist responses to climate change impacts and 

climate change policy interventions remain substantive barriers to tourism sector 

mitigation and adaptation responses at the destination level” (p. 25). 

5.2.2. Methodology 

To determine each municipality’s dependence on tourism, we first relied on the Data Axle 

dataset described above. Each business is associated with a North American Industry 

Classification System (NAICS) code, which identifies the primary industry the business operates 

under. The project team then determined which industries were likely to be tourism dependent. 

For example, if a business was affiliated with the NAICS code for “Hotels and Motels” or “Bed 

and Breakfast Inns,” it was deemed to be tourism dependent. If a business was coded as 

“Landscaping Services,” however, it was not. The table below shows the NAICS codes that were 

determined to be tourism dependent. In some specific cases, however, the project team had to 

rely on common sense and/or local knowledge to determine whether a specific business was 

tourism related or not. For example, full-service restaurants that were open only during the 

summer season were categorized as tourism dependent. However, non-local chain restaurants 

(such as Applebees, for example), were listed as non-tourism dependent.  

 

Table 43: List of Tourism-Related Industries 

Tourism-Related Industries 

Art Dealers 

Bed-and-Breakfast Inns 

Family Clothing Stores 

Fish and Seafood Markets 

Full-Service Restaurants 

Gift, Novelty, and Souvenir Stores 

Hotels (Except Casino Hotels) and Motels 

Jewelry Stores 

Museums 
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Scenic snd Sightseeing Transportation, Water 

Snack and Nonalcoholic Beverage Bars (primarily ice cream) 

Tour Operators 

Women's Clothing Stores 

Confectionery and Nut Stores 

Travel Agencies 

Hobby, Toy, and Game Stores 

Other Personal Care Services (high end salons) 

Theater Companies and Dinner Theaters 

Used Merchandise Stores (Antique Dealers) 

 

The data were entered into IMPLAN, the economic impact analysis software described used 

sections 4.2 and 5.1.  

5.2.3. Results 

Results are shown in figures 6 and 7.  

 

Figure 6: Employment Supported by Tourism 
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Figure 7: GRP Supported by Tourism 

 
 

 

Tourists in total contribute over $360 million directly to the GRP to the six towns, and they are 

responsible for almost 7 thousand jobs. When considering all of the direct, indirect, and induced 

value added from tourism, the impact grows larger. An estimated $482 million of value added 

can be attributed to tourism across the six towns, and over 8 thousand jobs. 

 

Figure 8: GRP and Employment as a Percentage 
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As can be seen in Figure 9, Ogunquit relies on tourism most out of the six towns, and Kennebunk 

relies on tourism the least. Ogunquit attributes almost 70% of its GRP and over half its labor 

force directly to tourism. The second largest connection to tourism is seen in Kennebunkport, 

with over 20% of output and employment being a direct result of tourism. The towns of Wells 

and York each generate between 10-20% of their jobs and output from tourists.  

 

5.4.  Effect of Sea Level Rise on Project Area Beaches and Visitation 

5.3.1. Loss in Dry Beach Width and Project Area Visitation 

Sea level rise is expected to decimate the beaches in the project area. Although data are not 

available for loss of dry beach width under the specific scenarios used in this report, the Maine 

Geological Survey has mapped out projected loss of dry beach width under 1.6 feet of sea level 

rise and 3.9 feet of sea level rise, not including storm surge. Table 44 shows the changes in dry 

beach width that are expected under each scenario, summarized by municipality. A table of 

beach specific results can be found in Appendix C. As can be seen from the table, beaches in 

Kennebunkport and Wells are expected to lose most of their dry beach width under 3.9 feet of 

sea level rise, while the remainder of the municipalities are expected to lose more than half. Even 

under the 1.6 feet scenario, most municipalities will experience a loss of nearly half to nearly 

three-quarters of their dry beach width.  

 

Table 44: Summary of Change in Dry Beach Width (by Municipality) 

  1.6 ft SLR 3.9 ft SLR 
 

Area (ac) Area Change 

(ac) from 

existing 

% change 

from 

existing 

Area Change 

(ac) from 

existing 

% change 

from 

existing 

Kittery 8.7 -4.1 -47.1% -7.2 -82.8% 

York 16.8 -6.3 -37.5% -11.7 -69.6% 

Ogunquit 13.6 -5.7 -41.9% -10.7 -78.7% 

Wells 19.2 -10.2 -53.1% -17.4 -90.6% 

Kennebunk 6.3 -3.7 -58.7% -5.6 -88.9% 

Kennebunkport 13.3 -9.7 -72.9% -13 -97.7% 

Source: (Maine Geological Survey, 2021). Analysis provided by Peter Slovinsky, Maine State Geologist.
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A loss of dry beach width, of course, correlates to a loss of visitation, and therefore tourism 

revenue. The “Cost of Doing Nothing” describes the results of a survey conducted by Dornisch 

et al in Florida, where beach goers reported that if beach width were to decline by 50%, 

visitation would decline by 8.5%; if beach width were to decline by 75%, visitation would 

decline by 45% (Dornisch et al., 2015). The “Cost of Doing Nothing” likewise assumes that if 

beach width were to decline by 98 percent, visitation would decline by 98 percent (in other 

words, they assume that “with nearly all beach area gone, the attendance loss would follow a 

one-to-one ratio with beach area loss” (Eastern Research Group, 2020, p. 51). 

 

Plotting this relationship and applying an exponential trendline results in Figure X, where 

percent beach loss is on the horizontal axis and percent decline in visitation is on the vertical 

axis.  

 

Figure 9: Estimated Relationship Between Visitation and Loss of Beach Width 

 
Source: Authors’ calculations 

 

Table 45 replicates Table 44, with an estimate of the expected decline in visitation based upon 

the Dornisch study.  
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Table 45: Decline in Beach Width and Estimated Decline in Visitation 

 1.6 ft SLR 3.9 ft SLR 

 Decline in 

Beach 

Width 

Estimated 

Decline in 

Visitation 

Decline in 

Beach 

Width 

Estimated 

Decline in 

Visitation 

Kittery 47.1% 8.9% 82.8% 49.1% 

York 37.5% 5.6% 69.6% 26.1% 

Ogunquit 41.9% 6.9% 78.7% 40.6% 

Wells 53.1% 11.8% 90.6% 71.4% 

Kennebunk 58.7% 15.0% 88.9% 65.8% 

Kennebunkport 72.9% 32.1% 97.7% 100.0% 

Source: (Maine Geological Survey, 2021) and authors’ calculations 

 

The results are sobering. However, estimating the relationship between loss of dry beach width 

and loss in visitation is not an exact science. First, even if dry beach width declines by 100 

percent, there may still be beach area at low tide. Anecdotal evidence from the area indicates that 

visitors still come to the beach even when the beach is wet. Surfers and others using heavy 

equipment may prefer narrower beaches, as they may have less distance to carry their gear (see 

section below). Therefore, assuming that visitation declines to zero in the case of a total loss of 

dry beach width at high tide may be overstating the case.  

 

Second, beach goers in Florida are not identical to beach goers in Maine, and we are not able to 

determine how differences between the two populations would affect the relationship between 

beach width and visitation. Even within the project area, beach goers and beach characteristics 

are not identical between beaches. This issue is expanded on in the following section.  

 

Third, adapting to beach loss connected to sea level rise is not the same as responding to a one-

time catastrophic event, such as a hurricane. While abrupt shocks may be disruptive, gradual 

changes may not be so noticeable to a tourist. Although the survey respondents in the Florida 

study suggested they would not visit the beach in the event of a hypothetical decrease in width, 

there is a difference between an abrupt loss of beach width, and one that may occur gradually 

over a number of years. This issue has not yet been studied, to our knowledge.  

 

Fourth, these towns - and others in coastal York county - are part of a tourist cluster where 

visitors to one primary destination may make short visits or day trips to another destination. 

Economists call this "trip bundling, " and it is one of the benefits of a small, interconnected area 

with multiple attractions. Visitors to Ogunquit likely do not only visit beaches in Ogunquit. They 

may visit beaches in York, as well, or venture to the outlets in Kittery on a rainy day. The Maine 

Office of Tourism’s report “Regional Insights 2019: Maine Beaches,” for example, note that 

while 41% of respondents to a visitor survey mentioned “water activities” as an interest area, 

only 33% reported that it was their top interest. By contract, 67% of respondents mentioned 
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“food, beverage, or culinary” as an interest, and 33% percent listed it as their top interest – an 

equal number to those who mentioned water activities. In other words, there will not be a one to 

one ratio of the decline in visitors to the beach and a decline in visitors to the region. Regional 

planners need to have a clearer understanding of what drives people to the region.  

 

Fifth, not all beaches even within the same municipality will be impacted by sea level rise in the 

same way. Looking at Table 1 in Appendix C, for example, Parsons Beach in Kennebunk is 

expected to lose almost all of its dry beach width under 1.6 feet of sea level rise, while Crescent 

Surf Beach and Laudholm Beach in the same town will not be as affected (losing less than half 

their dry beach width under 1.6 feet of sea level rise). It is reasonable to assume that visitors to 

Kennebunk, when they find their favorite beach reduced in width, will simply switch to a new 

one in the same town. This may actually increase attendance at a substitute beach. We cannot 

determine the degree to which tourists may “substitute” one beach for another in the same 

region.  

 

For these reasons, we recommend further study, as elaborated in the next section.  

5.3.2. Recommendations for Further Work  

There are several studies proposed below recommended to further investigate the determinants of 

beach visitation more carefully. By conducting these studies, regional managers would gain 

knowledge of what is important to tourists and the ability to more accurately assess how 

consumers might respond to sea level rise and its consequences. Ultimately, the intention of 

these studies is to assist in the development of locally specific tourism strategies to help mitigate 

any losses resulting from sea level rise.  

 

Visitation Studies 

To establish a firm baseline, we recommend beach visitation studies, whereby visitation to a 

particular beach is estimated at different times and under different conditions. This may provide 

a link between beach visitation and actual beach width, rather than hypothetical scenarios.  

 

Furthermore, we recommend a survey of beachgoers that would help determine the preferences 

and spending habits of visitors to these specific municipalities. The economic importance of a 

beach differs based on its characteristics (see section below). Without accurate visitation 

estimates, the relative economic importance of a specific beach to a town or the region cannot be 

assessed. Consequently, determining management priorities for the beaches within the project 

area becomes difficult.  

 

Beach Characteristics & Factors Influencing Beach Choice  

Several beach characteristics affect the relationship between beach width and visitation, as do the 

tastes and preferences of visitors. Visitors planning different activities will have different 
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preferences for certain characteristics and responses to changes in beach width. Visitors 

participating in water activities such as surfing or kayaking will typically prefer wider beaches 

only up to a certain point as most prefer to haul gear across shorter distances. Visitors with 

children tend to have stronger preferences for wide beaches. Preferences for other beach site 

characteristics are also influenced by a visitor’s intended activity. For example, water quality is 

likely of more importance for swimmers than it is for beach goers intending to sit on the sand for 

a picnic (Pendleton et al., 2012).  

 

One study investigating the importance of beach characteristics to visitors across multiple 

countries found that safety, facilities, water quality, no litter, and scenery were the most 

important criteria in beach choice. The importance of these criteria to visitors is tied to local 

conditions and visitor preferences (Chen & Teng, 2016). These relationships between visitor 

preferences, intended activities, and beach characteristics indicate that changes in visitation as a 

result of decreasing beach width will likely be inconsistent across beaches within the project 

area. Understanding the relative importance of these characteristics to visitors can assist in 

determining management priorities of beaches in the project area impacted by sea level rise.  

 

Table 46: Beach Characteristics Influencing Beachgoer’s Site Choices 

Beach Characteristic  Source  

Dry Beach Width  Pendleton et al (2012), Whitehead et al (2009), Alexandrakis 

et al (2015), Ju-Chin Huang (2004) 

Beach Length  Pendleton et al (2012), Whitehead et al (2009), Alexandrakis 

et al (2015), Ju-Chin Huang (2004) 

Accommodation Facilities Alexandrakis et al (2015), Pendleton et al (2012) 

Coastal Businesses  Alexandrakis et al (2015) 

Distance from City  Alexandrakis et al (2015) 

Parking Availability & Fees Ju-Chin Huang (2004), Pendleton et al (2012) 

Public Access Points Whitehead et al (2009), Pendleton et al (2012) 

Facilities (public showers & restrooms, trash 

cans, etc)  

Ju-Chin Huang (2004), Pendleton et al (2012) 

Activities & Attractions (aka beach uses)  Pendleton et al (2012), Ju-Chin Huang (2004) 

Lifeguards  Ju-Chin Huang (2004), Pendleton et al (2012) 

Salinity  Whitehead et al (2009) 

Water Quality  Pendleton et al (2012) 

Beach Material (Sand, Gravel, etc)  Pendleton et al (2012) 

 

Carrying Capacity & Crowding  

Losses in dry beach width resulting from sea level rise will affect the physical and social 

carrying capacity of beaches. Social carrying capacity can be thought of as “the level of use 

(often, the number of visitors) for a given site, beyond which the users’ quality of experience 

decreases or is no longer acceptable” (Gonson et al., 2018). The social carrying capacity of a 
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beach is closely linked with visitor characteristics, such as preferences for low noise levels, and 

beach characteristics (Gonson et al., 2018).  

 

Social carrying capacity and visitors’ perceived levels of crowding are linked and affect the 

likelihood of visitors avoiding high use areas (Gonson et al., 2018). Additionally, crowded 

beaches may lead to increased injuries and conflicts between visitors (Morgan, 2018). Users who 

are more likely to leave the beach or avoid it entirely if its crowded can be thought of as the 

“current risk population.” These users will be more responsive to decreases in beach width, as 

they are more likely to relocate when a beach becomes crowded (Gonson et al., 2018). 

Estimating the carrying capacities of the beaches in the area would assist in creating a better 

understanding of how susceptible visitors in the project area are to losses in beach width.  
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6. Social Vulnerability 

6.1. Introduction  

Vulnerability can be described as “the product of exposure to natural hazards, sensitivity of the 

built, social, and natural systems to those hazards, and the adaptive capacity of those systems for 

responding to change and stressors” (Southern Maine Planning and Development Commission et 

al., 2021). Vulnerability is place-based, as a community’s overall vulnerability is influenced by 

its unique ecological, physical, and socioeconomic factors (Johnson et al., 2018). It is often 

categorized into three types: ecological, physical, and social. Physical vulnerability refers to 

threats to a community’s built and natural environment, including structures and infrastructure 

systems, and related economic losses (Lambrick, 2017). Physical vulnerabilities of the 

municipalities within the project area are addressed in the companion report by GEI. Social 

vulnerability, on the other hand, is shaped by the socioeconomic and demographic factors of a 

community, and is “shaped by dynamics of poverty, agency, age, race, economic diversity, 

housing density, and dependence upon infrastructure.” (Johnson et al., 2018). This section of the 

report will address the social vulnerabilities of the communities within the project area.  

 

While GEI examined the social vulnerability (using age, race, and household income) of areas 

within the inundation zone, we expand upon that analysis here for two reasons. While physical 

vulnerabilities are an essential component of a community’s overall vulnerability, the region is 

interconnected, as this report makes clear. Those living outside of inundated areas but within the 

project area will still be impacted by sea level rise if, for example, their workplace or route to 

work is inundated, or their child’s school is flooded. Therefore, it is essential to assess the social 

vulnerabilities of areas outside of inundated zones. Second, although race, age and household 

income are key components of economic vulnerability, they do not capture other important 

dimensions of social and economic vulnerability. We discuss some of these in the following 

sections.  

6.2. Impact on Poverty, Housing, and Vulnerable Populations 

The project team examined these block groups affected by sea level rise and storm surge to 

determine if there were any policy-relevant differences between those block groups and the rest 

of the municipality. Table 47 summarizes the findings.  
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Table 47 Impacted Census Block Group Vulnerabilities 

Municipality Main Finding 

Kittery All affected block groups are substantially younger than the municipality as a whole. 

Kittery_14 has a poverty rate twice that of the municipality, indicating a possible 

environmental justice issue. 

York While one of the affected block groups (York_12) has a much higher home vacancy rate 

than the municipality as a whole, the other block group (York_23) has a much lower 

vacancy rate. The poverty rate and per capita income are comparable.  

Ogunquit The only affected block group (Ogunquit_11) has a higher vacancy rate than the 

municipality overall, and a much lower per capita income, indicating a possible 

environmental justice issue. 

Wells All three affected block groups have a much higher home vacancy rate than the 

municipality as a whole, which most likely reflects seasonal or second homes. Per capita 

income is also higher than the municipal average. However, Wel1s_14 has a poverty rate 

that is substantially higher than the municipal average, indicating a possible 

environmental justice issue. 

Kennebunk Kennebunk_22 has a substantially higher housing vacancy rate (which may indicate a 

high rate of seasonal homes), a substantially higher per capita income, and a substantially 

lower poverty rate than the municipality overall. 

Kennebunkport The only block group substantially affected Kennebunkport_01) has a markedly lower per 

capita income and a significantly higher poverty status than the municipality as a whole, 

indicating a possible environmental justice issue. 

*All Census block groups can be seen in the accompanying GEI document. 

6.3.  Factors Contributing to Social Vulnerability  

6.3.1. Socioeconomic (comprising income, poverty, employment, and education variables, 

self-employed, natural resource occupation)  

Socioeconomic status is a critical factor in social vulnerability as economically disadvantaged 

populations have less resources and agency in preparing for, responding to, and recovering from 

a disaster (Johnson et al., 2018). Lower economic status is associated with “[being] less likely to 

purchase hazard insurance, lower response to warnings, the higher likelihood of loss of life and 

injury, higher material losses, greater chance of experiencing psychological trauma, and more 

obstacles post-hazard event” (Lambrick, 2017). Income can indicate the capacity of an individual 

or household to absorb shocks and expenses, such as the lost employment and labor income due 

to workplace inundation discussed in Section 4.2 or the costs of power interruptions discussed in 

Section 2.1. Damaged property from a disaster comprises a higher proportion of overall wealth 

for poorer households (B. E. Flanagan et al., 2011).  

 

Self-employment and employment in natural resource occupations may indicate vulnerability as 

these individuals have less of a buffer for work interruptions (Johnson et al., 2018).  
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Educational attainment is considered an indicator of social vulnerability as it is closely 

associated with not only income and poverty but access to information on hazards (Lambrick, 

2017). Access to early warning signs, response strategies, and risk reduction and adaptation 

information is crucial for reducing vulnerability (Michael Oppenheimer et al., 2014). In addition, 

the education and skill set of a labor force is relevant to its ability to adapt to changing economic 

conditions. As many of the municipalities within the project area have significant employment in 

the accommodation, food service, and retail trade industries as discussed in section 4.2, and these 

industries will be hit the hardest as discussed in section 3, this may be relevant when discussing 

populations that may need additional assistance adapting to changing economic conditions.  

6.3.2. Minority Status & Language (minority status, speaks English “less than well”) 

Minority status is an indicator of vulnerability at every stage of the disaster cycle due to long-

term social, economic, and political marginalization and subsequent lack of access to resources. 

Additionally, studies have shown that minority groups are less likely to receive storm warnings. 

Language barriers increase communication difficulties before, during, and after storm events 

(Lambrick, 2017).  

6.3.3. Household Composition and Disability (65+, 65+ and living alone, 18 or younger, 

disability, single-parent household)  

Household composition encompasses individuals with disabilities, children, elderly, and single-

parent households. Children, elderly, and disabled individuals are considered dependent 

population. Dependent populations are more likely to require “financial support, transportation, 

medical care, or assistance with daily activities in response to a storm” (B. Flanagan et al., 2011). 

Longer travel times to health care providers due to a disaster may disproportionately affect 

elderly populations with health complications (Johnson et al., 2018).  

 

Single-parent households are an indicator of lower socioeconomic status. These households may 

face difficulties during a disaster because caretaking responsibilities fall on one person (B. 

Flanagan et al., 2011). If a disaster directly impacts childcare facilities and/or schools, or access 

to these facilities, single parents may disproportionately struggle to return to work (Lambrick, 

2017).   

6.3.4. Housing Type & Transportation (multi-unit structures, mobile homes, crowding, no 

vehicle)  

Housing quality is related to vulnerability as it is closely tied with income and the ability of a 

housing structure to withstand damage during a disaster. The relationship between wealth and 

housing quality is that “poor people often live in more poorly constructed houses or mobile 

homes that are especially vulnerable to strong storms or earthquakes” (B. Flanagan et al., 2011). 

Mobile homes are not structurally designed to withstand extreme weather. These homes are 
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typically clustered into communities away from urban areas, therefore making them less 

accessible to evacuation routes, highways and public transportation (B. Flanagan et al., 2011).  

Crowding is an indicator of vulnerability because it can complicate evacuation efforts. 

Additionally, crowding is indicative of other factors such as socioeconomic status (Lambrick, 

2017). A higher percentage of multi-unit structures increases vulnerability because these 

structures are often in more densely populated areas. Populations in apartment buildings are 

vulnerable to overcrowding during evacuations as these buildings have a limited number of exits 

and large numbers of people exiting a building can make evacuations disorderly and dangerous 

(Lambrick, 2017).  

 

Vehicle ownership is tied with vulnerability as it is tied with socioeconomic status, as well as 

mobility during a disaster. Evacuation efforts often rely on populations finding their own 

methods of evacuation (Lambrick, 2017).  

6.4. Maine Social Vulnerability Index (SVI)  

6.4.1. Methodology and Data 

The Maine Social Vulnerability Index (SVI) was developed as a modification of a social 

vulnerability index developed by Flanagan et al (2011) for the purposes of emergency 

management. The Maine SVI was modified to include three variables intended to highlight 

vulnerabilities specific to Maine coastal communities. The added variables include residents over 

the age of 65 and living alone, natural resource-based occupations and self-employment. 

Including a variables for residents over the age of 65 and living alone is intended to incorporate 

vulnerabilities associated with living alone, while expanded employment variables are intended 

to reflect Maine’s unique economy (Johnson et al., 2018). The variables used to develop the 

Maine SVI are listed in Table 48.  

 

Table 48: Variables Used to Develop the Maine SVI 

SVI Factor Census Description % Calculation Based On  

Below poverty  Ratio of income to poverty level  Total population (for 

whom population up to .99 

Unemployed  Unemployed population in labor force Population 16 years or 

over in labor force 

Employed in a 

natural resource 

occupation  

Civilian population employed in natural resource 

occupations (agriculture, forestry, fishing and hunting, and 

mining) 

Population 16 years or 

over in civilian labor force 

Self-employed Self-employed in own incorporated business worker Population 16 years or 

over in civilian labor force 

Income  Per capita income for total population  Per capita income for total 

population  

No high school 

diploma  

Population who has not completed a high school education  Total population 25 years 

and older  

Aged 65 or over  Population 65 and over  Total population  



65 

 

SVI Factor Census Description % Calculation Based On  

Aged 65 or older 

and living alone* 

Population 65 and older and living alone  Total population  

Aged 18 or younger  Population under 18  Total population  

Civilian with a 

disability  

Households with one or more members with a disability  Total households 

Single parent 

household  

Household with single parent and children under 18  Total households 

Minority  All persons except white, non-Hispanic  Total population  

Speaks English less 

than well  

Populations with ability to speak English "not well" or "not 

at all"  

Total populations 5 years 

and older  

Multi-unit 

structure  

Housing in structures with 10 or more units  Total housing units  

Mobile homes Mobile homes  Total housing units  

Crowding  At household level, more people than rooms include 

owner-occupied and renters  

Total households  

No Vehicle  Households with no vehicles available  Total households  

Source: (Johnson et al., 2018) 

 

To develop the index, the percentages of each variable were calculated and ranked against other 

block groups and county subgroups within Maine’s coastal zone. There are 485 block groups and 

county subunits within the State’s coastal zone (Johnson et al., 2018).  

6.4.2. Limitations and Assumptions  

We examined variable data for the Maine SVI at the block group level from the Maine Coastal 

Risk Explorer (CRE). There are, however, some slight discrepancies in the block group data used 

by the CRE to develop the Maine SVI and the block group data used in the rest of this report and 

GEI’s report, as both relied on data from different years. As the data on the Maine Coastal Risk 

Explorer is used to develop the index and it cannot be easily modified, we examine the data from 

the CRE in this section.  

6.5. Summary of CRE Results 

There are only three block groups within the project area with either medium to high or high 

social vulnerability, Kittery_15, Wells_16, and Kennebunk_23. These block groups are all 

within the inundation zone. Few of the block groups, however, are without areas of concern that 

warrant consideration. Most of the block groups have a significant elderly population, which is 

unsurprising. Many of the block groups also have relatively high underage and disabled 

populations. In addition, Kittery and York have some block groups with minority populations 

higher than their municipal and County average. Self-employment is an area of concern for some 

of the block groups in Kittery, York, Ogunquit, Wells, and Kennebunkport. Most of the block 

groups in Wells had relatively high percentages of mobile homes. Finally, there were only a few 

block groups in Kittery and Kennebunk where multi-unit structures are a point of concern. 

Municipal-level results are available on request.  
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7. Conclusion 
 

This report investigated the economic consequences of sea level rise and storm surge to six 

municipalities in York County: Kittery, York, Wells, Ogunquit, Kennebunk, and Kennebunkport. 

Our main findings are that the economic activity (employment, labor income, and value added) 

located directly in the projected inundation areas range from a small percentage of the overall 

economic activity in Kittery to a large percentage of economic activity in Ogunquit, with the 

other municipalities between those two extremes. The geography of the coastline and the 

physical location of business establishments is only a small part of the reason why sea level rise 

is expected to hit some municipalities more than others. The dependence on tourism-related 

industries – accommodation and food service, and arts, entertainment and recreation – is a key 

indicator of how vulnerable an area’s economy is to disruption from sea level rise and storm 

surge. This insight is borne out by the experiences of these towns during the COVID-19 

pandemic, where the majority of the losses incurred by the municipalities were in the restaurant 

and lodging industry.  

 

The economic consequences of sea level rise and storm surge will go far beyond the economic 

activity that is directly located in the inundation zones. Results of our commuting analysis show 

that there is a high degree of cross-commuting between the communities, meaning that what 

affects one municipality is likely to have ripple effects in another municipality. Furthermore, 

access and transportation to and from places of employment, shopping, school, and recreation, as 

well as emergency services and supply chains, will be affected by flooding roads and other 

infrastructure.  

 

Infrastructure in this case includes not only “hard” infrastructure such as parking lots, roads, and 

bridges, but also “green” infrastructure such as wetlands and conserved areas, which can serve as 

buffers to storm surge and therefore could exacerbate damages if threatened or impaired. Other 

types of infrastructure assets, such as cemeteries, libraries, and historic sites, may not be revenue 

generators in themselves but contribute to a sense of place – what makes the area special.  

 

This last consideration – things that contribute to the region’s sense of place – are the area’s 

strongest asset. The six municipalities studied in this report constitute part of a tourism cluster: a 

network of businesses that both collaborate and compete with each other for a common goal – to 

attract tourists to the area and create a positive tourism experience. That experience is at risk, not 

only due to the erosion of beaches and the loss of visitation that may accompany it, but also 

because tourist expectations may not match reality, unless those expectations are properly 

managed.  
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In addition to those displaced by their homes being in harm’s way, the consequences of the 

economic disruptions outlined in this report are likely to fall on workers in service industries 

such as accommodation, food service, and retail. These workers are more likely to be 

economically insecure than workers in the management and finance sectors, for example. 

Although the area itself is generally more well-off financially than the state as a whole, there are 

still pockets of poverty and vulnerable populations such as the elderly, minorities, and those who 

do not speak English well. 

 

The three strategies that are most often proposed in the face of sea level rise include defense, 

adaptation, and managed retreat. The economic analysis presented here emphasizes the need for 

economic diversification in addition, as well as underscores the importance of strategies to 

strengthen opportunities for displaced workers. Finally, more information is needed to determine 

how tourists will respond to disappearing beaches, and what regional managers can do to manage 

tourists’ expectations of change. More information regarding policies to enhance resilience can 

be found in the companion document prepared by SMPDC. 
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Appendix A: Employment, Tourism-Related Industries: 

Municipal Level Results 
 

The figures below show the employment in tourism-related industries from the first quarter of 

2018 to the first quarter of 2021. A seasonal pattern can be distinctly seen, as can the dip in 

employment surrounding the onset of the COVID-19 pandemic.  
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Figure A 1: Employment in Tourism-Related Industries, Kittery, 2018-2021 
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Figure A 2: Employment in Tourism-Related Industries, York, 2018-2021 
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Figure A 3: Employment in Tourism-Related Industries, Ogunquit, 2018-2021 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure A 5: Employment in Tourism-Related Industries, Kennebunk, 2018-2021 
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Figure A 4: Employment in Tourism-Related Industries, Wells, 2018-2021 
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Figure A 6: Employment in Tourism-Related Industries, Kennebunk, 2018-2021 

 

Figure A 7: Employment in Tourism-Related Industries, Kennebunkport, 2018-2021 
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Appendix B: Accessibility, Travel, and Commuting: 

Municipal Level Results 

B1. Methodology  

Our review primarily looked at main roads that might impact access to services, jobs, medical 

services, and important tourist locations within the region, as well as designated evacuation 

routes, using the results from GEI’s analysis. We utilized the inundation boundary maps, 

inundated road maps, publicly available GIS data from the Homeland Infrastructure Foundation 

Level Data Program (HIFLD), the National Center for Education Statistics, the Environmental 

Protection Agency’s Smart Location Database, and the business location data the team put 

together from Data Axle and the Maine Department of Labor. Economically and culturally 

significant infrastructure identified in Section 4.5 as at risk for reduced access are also included 

in this section.  

 

The relative importance of a road to the regional transportation system can assessed through 

multiple criteria including annual average daily traffic (AADT) data, federal functional class 

designations, and Maine Department of Transportation Highway Corridor Priority (HCP) 

categories.  

 

Annual Average Daily Traffic (AADT) shows the estimated traffic on a given road for a singular 

day. These estimates give an idea of how many vehicles are on the road at a particular time: it 

does not account for multiple people in one vehicle or back and forth trips. The Department of 

Transportation, Traffic Engineering Division, and Traffic Monitoring section is responsible for 

collecting and reporting traffic data. Data is collected through Continuous Count and Coverage 

Count programs. Coverage Count data is collected over a 24-hour period and adjusted to an 

Annual Average Daily Traffic (AADT) volume (Maine DOT, 2019). Our review utilizes data 

from available the Coverage Count Program sites accessed through the Maine Department of 

Transportation’s Public Map Viewer. Some of the data from the Coverage Count Program was 

collected in previous years; however, the Department of Transportation produces estimates for 

2019.  

 

Functional classification is “the process by which public streets and highways are grouped into 

classes according to the character of service they are intended to provide” (Maine DOT, n.d.). 

Generally, there are three classification categories that roads fall within, shown in Table B1, 

which can be broken down further into subcategories. The Federal Function Class (FFC) of a 

road describes its functionality and geographic characteristics. The FFC can give an indication of 

whether a road affected by sea level rise will have primarily local implications versus regional 

implications. Additionally, the FFC of a road typically corresponds with the State Highway 

System, which determines maintenance responsibility between the State and municipalities. The 
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arterial classification typically corresponds with state highways, which the Maine DOT is 

typically responsible for maintaining. The collector classification typically corresponds with 

state aid highways, which connect local traffic with the state highway systems. In the summer 

these roads are typically maintained by the MaineDOT and in the winter they are typically 

maintained by municipalities. Local roads are maintained by municipalities and counties.  

  

Table B 1: Federal Function Class (FFC) Broad Categories 

Functional 

Classification  

Definition  

Arterials   Serve countywide, statewide, or interstate travel, linking cities and large towns to an 

integrated highway network. Volumes of traffic typically range from thousands to tens of 

thousands of vehicles per day. Arterials are further divided between principal and minor 

arterial roads. 

Collectors  Link smaller towns, villages, neighborhoods, and major facilities to the arterial network. 

Traffic is collected from local residential roads and delivered to the nearest arterial. Daily 

traffic volumes generally range in the thousands. Collectors are divided between rural and 

urban collector roads. As a further division, rural collectors are divided between major and 

minor collector roads.  

Local Roads  Local roads provide direct access to residential neighborhoods, local businesses, 

agricultural properties, and timberlands. Volumes range from less than 100 to possibly 

thousands of vehicles per day. Roads not classified as arterials or collectors are considered 

local roads.  

Source: (Maine DOT, n.d.) 

Highway Corridor Priority (HCP) is utilized alongside other measures by MaineDOT when 

determining investment priorities. Higher designation roads are expected to receive more funding 

and service (Maine Department of Transportation, 2019).  

 

Table B 2: Description of Road Designations 

Priority Definition  

Priority 1  These roads include the Maine Turnpike, the interstate system, and key principal arterials as 

designated by the National Highway System (NHS). The 1,873 miles of Priority 1 highway in 

the State represent only 8% of the miles but carry fully 40% of the miles traveled in Maine.  

Priority 2 These roads include high-priority, non-NHS arterials. The 1,252 miles of Priority 2 roads 

represent 5% of the total miles of roadway in the State and carry 18% of overall traffic.  

Priority 3  These roads generally are the remaining arterials and major collector highways. These 1,257 

miles represent 5% of miles and carry 12% of traffic. 

Priority 4 These roads are generally the remainder of the major collector highways, minor collector 

highways, and often also part of Maine’s unique state aid system, in which road 

responsibilities are shared between the state and municipalities. These 4,670 miles represent 

about 20% of total miles and carry 17% of traffic.  

Priority 5  These roads are local roads and streets and are the year-round responsibility of municipalities. 

These 14,446 miles make up 61% of total miles in the State but carry just 13% of the statewide 

traffic.  

Source: (Maine DOT, 2021b) 
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Our assessment of commuting patterns within the project area utilizes the US Census Bureau’s 

OnTheMap tool, along with other census data. The Census OnTheMap contains Origin-

Destination Employment Statistics (LODES) from the Longitudinal Employer-Household 

Dynamics (LODES) Program at the US Census Bureau. LODES shows the geographic patterns 

of jobs, employment locations, residential locations, and the connections between the two (US 

Census, 2019). This section uses destination data and distance and direction data from the 

OnTheMap application to show where commuters are coming from and going to in order to 

assess how the region is connected. 



78 

 

 

B2. Kittery 

Table B 3: Inundated roads in Kittery 

Road Name 1.6 3.0 Evacuation 

Route 

Priority  AADT FFC Potential Impacts 

Route 103/Brave 

Boat Harbor Rd 

X X X 4 1,270 Major 

Collector 

- Access between York & Kittery  

-Access to York Hospital 

Route 103/Eliot Rd  X X X 4 2,267 Major 

Collector  

-Access between Eliot & Kittery  

-Access to evacuation route 

-Access to commercial/business district  

-Access to Robert W Traip Academy   

Route 

103/Pepperrell Rd 

X X  4 2,650 Major 

Collector 

-Access to Horace Mitchell Elementary  

-Access to Fort McClary  

-Access to economic center  

-Access to evacuation route 

Route 103/Whipple 

Rd 

X X  1 5,607 Other 

Principal 

Arterial  

-Access to Portsmouth Naval Shipyard  

-Access to Fort McClary  

-Access to commercial/business district  

-Access to Robert W Traip Academy   

Route 103/Wilson 

Rd  

X X  4 4,630 Major 

Collector  

-Access between Kittery & Eliot 

-Access to evacuation route 

-Access to Shapleigh School  

-Access to commercial/business center  

Route 1  X X X 2 15,290 Minor 

Arterial  

-Access to York & Kittery  

-Access to Kittery Police Department  

-Access to Portsmouth Naval Shipyard  

-Access to economic center along corridor 

Source: (Maine DOT, 2021a) and (GEI, 2021) 
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Commuting Profile 

Kittery residents are employed relatively close to home when compared to the other towns within 

the project area. Residents are primarily employed within the town (20.5%). The town has a 

highest proportion (54.5%) of residents holding jobs within 10 miles of their homes compared to 

the towns within the project area, York County, and the State. This helps to explain why the 

Town’s average travel time (22.8) is lower than the State’s (24.2) and significantly lower than 

York County’s (27.9).  

 

Table B 4shows the towns in which Kittery’s residents are employed,. Residents primarily 

commute southwest and northeast of the town. 24.2% of jobs held by Kittery residents involve 

commuting northeast of the town, toward York and Portland. Approximately 12% of jobs held 

by Kittery residents are to the west of the town, with about 3.3% of these jobs being held in 

Dover, New Hampshire and about 2% within Eliot. 

 

Table B 4: Where Kittery Residents Work 

Town  Share 

Kittery 20.5% 

Portsmouth, NH 17.1% 

York 8.6% 

Dover, NH 3.3% 

Portland  3.0% 

Exeter, NH 2.2% 

Newington, NH 1.8% 

Eliot  1.8% 

Concord, NH 1.5% 

Seabrook town, 

NH 
1.5% 

All Other 

Locations 
38.7% 

Source: (United States Census Bureau, 2021) 
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B3. York  

Table B 5: Inundated Roads in York 

Road Name 1.6 3.0 Evacuation 

Route 

Priority  AADT FFC Potential Impacts  

Route 103 X X  4 1,270 Major 

Collector  

-Access between Kittery and York  

-Access to York Hospital  

-Access to economic center  

Route 103 

over York 

River  

 X  4 2,181 Major 

Collector 

 

-Access to York Harbor  

-Access to evacuation route  

-Access to York Middle, Village Elementary, 

Coastal Ridge Elementary, and York High School  

Route 

91/Cider Hill 

Rd 

X X X 3-4 5,348 Major 

Collector 

-Access between York and South Berwick  

-Access to economic center  

-Access to York Hospital  

-Access to York Middle, Village Elementary, 

Coastal Ridge Elementary, and York High School  

Harris 

Island Rd 

X X  5 972 Local  -Access to York Harbor  

Organug Rd  X X  5 2,210  Local  -Access between Kittery & York  

-Access to evacuation route 

-Access to York Hospital  

-Access to York Middle, Village Elementary, 

Coastal Ridge Elementary, and York High School  

Lindsay Rd  X X  5 1,136 Local  -Access to evacuation route 

-Access to York Harbor  

-Access to York Hospital  

Birch Hill 

Rd into Mill 

Ln  

X X  5 1,824 Local  -Access between Kittery & York  

-Access to evacuation route  

-Important shipyard commuter route  
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Road Name 1.6 3.0 Evacuation 

Route 

Priority  AADT FFC Potential Impacts  

Route 

1A/Ocean 

Ave  

 X X 3 5,487  -Access to York Middle, Village Elementary, 

Coastal Ridge Elementary, and York High School  

-Access to economic center  

-Access to Short Sands & Long Sands Beach  

Route 

1A/Shore Rd  

X X  4 1,721  -Access to evacuation route  

-Access to Ogunquit & Cape Neddick beach  

Source: (Maine DOT, 2021a) and (GEI, 2021)
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Commuting Profile 

  

Compared to the other towns within the project area, York has the highest percentage of 

residents employed within their hometown (32.9%). Similarly, to Kittery, the town has a 

relatively high proportion of residents commuting to jobs within 10 miles of their homes 

(50.7%). This average travel time for residents of the town is 25.7 minutes, only slightly higher 

than the states.  

 

Approximately 33.5% of jobs held by residents of the town are to the southwest, with residents 

primarily commuting to Portsmouth and Kittery. Of the 19.4% of residents working in the 

northeast, they’re largely employed in Portland, Wells, and Kennebunk. Table B6 shows the 

towns they’re commuting to.  

 

Table B 6: Where York Residents Work 

Town  Share 

York  31.5% 

Kittery  6.5% 

Wells  5.8% 

South Berwick  4.8% 

Sanford  4.7% 

Eliot  4.3% 

Berwick  3.0% 

Portsmouth, NH 2.8% 

Dover, NH 2.2% 

Kennebunk  2.1% 

All Other Locations 32.3% 

Source: (United States Census Bureau, 2021) 
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B4. Ogunquit 

Table B 7: Inundated Roads in Ogunquit 

Road Name 1.6 3.0 Evacuation 

Route  

Priority  AADT FFC Potential Impacts 

Beach Street  X X  5 2,218 Local  -Access to Ogunquit Beach, 

business district  

Source: (Maine DOT, 2021a)  and (GEI, 2021) 

 

The roads impacted in Ogunquit are limited primarily to local roads. Lower Lot Road and Beach 

Street are inundated at 1.6 feet, impacted access to the parking lot in that area and Ogunquit 

Beach. Footbridge Beach access will also be affected as the parking lot and access roads such as 

Ocean Street will be inundated. Perkins Cove Road and Harbor Lane will be impacted as well, 

cutting off the residential area and the businesses in that area.  

 

Commuting Profile  

On average, Ogunquit residents travel longer distances in order to reach their workplace 

destinations than other towns in the project area. Only 36.4% of residents live within 10 miles of 

their workplace, which is slightly less than York County as a whole (36.9%). A relatively high 

percentage of residents (16.8%) travel greater than 50 miles to work. Very few of the town’s 

residents (6.9%) work within the town. This is reflected in the town’s high average travel time of 

34.3 minutes. All of these measures indicate that Ogunquit have relatively low accessibility to 

job opportunities suitable for its residents. There is a high percentage, however, of residents who 

work from home (18.2%). A significant majority of Ogunquit residents (61.3%) commute to 

municipalities north or northeast of the town, largely to Wells, Portland, York, and Kennebunk. 

A smaller share of residents (16.1%) commute southwest, toward Portsmouth.  

 

Table B 8: Where Ogunquit Residents Work 

Town  Share 

Wells  23.7% 

Sanford  14.9% 

Kennebunk 5.3% 

York  4.2% 

North Berwick  3.4% 

Biddeford 2.7% 

South Berwick  2.4% 

Arundel  2.2% 

Ogunquit  2.2% 

Saco  2.2% 

All Other Locations  36.7% 

Source: (United States Census Bureau, 2021)
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B5. Wells 

Table B 9: Inundated Roads in Wells 

Road Name 1.6 3.0 Evacuation 

Route  

Priority  AADT  FFC Potential Impacts  

Route 1/Post Rd X X X 

 

2 15,399 Minor 

Arterial  

-Access to Wells Elementary, Junior High, & High 

School  

-Access between Wells & Ogunquit  

-Access to economic center  

Bourne Ave X X  5 1,373 Local -Access to Moody Beach  

Furbish Rd  X X  5 860 Local  -Access to Moody Beach, Wells Beach & Crescent 

Beach  

Eldridge Rd     5 1,615 Local  -Access to Moody Beach, Wells Beach & Crescent 

Beach  

-Access to economic center  

Habor Rd  X  X 5 1,140 Local  -Access to Wells Harbor  

Mile Rd X X  5 6,770 Local  -Access to Moody Beach, Wells Beach & Crescent 

Beach  

-Access to economic center  

Drakes Island Rd X X  5 1,660 Local  -Access to Drake’s Island Beach  

Route 9/Port Rd  X X X 3 5,562 Major 

Collector  

-Access between Wells & Kennebunk  
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Commuting Profile  

Similarly to Ogunquit, Wells has a relatively low percentage (38.8%) of residents with jobs within 10 miles, slightly more than York 

County. Only 12.7% of residents, however, commute greater than 50 miles, the lowest percentage of the towns within the project area 

and on par with the State average. Almost 18% of jobs held by residents are within the Town. The town’s average travel time of 28.9 

minutes which, while still higher than the York County and State average, is several minutes shorter than Ogunquit. 

 

Almost 35% of Wells commuters travel northeast of the Town towards Portland, Kennebunk, and South Portland. Approximately 33% 

commute either south or southwest, toward York, Ogunquit, and Portsmouth.  

 

 
Table B 10 Where Wells Residents Work  

Town  Share 

Wells  22.4% 

Sanford  12.0% 

Kennebunk 5.3% 

York 3.4% 

Biddeford  3.4% 

Saco  2.7% 

North Berwick  2.6% 

Berwick  2.3% 

Portland  1.8% 

Arundel  1.7% 

All Other Locations 42.4% 

Source: (United States Census Bureau, 2021) 
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B6. Kennebunk 

Table B 11: Inundated Roads in Kennebunk 

Road Name 1.6 3.0 Evacuation 

Route  

Priority  AADT  FFC Potential Impacts  

Route 9/Port Rd  X X X 3 5,562 Major 

Collector  

-Access between Wells, Kennebunk & 

Kennebunkport 

-Access to lower village  

-Access to beaches  

Multiple sections of 

Route 9/Western 

Ave  

X X X 3 4,940-

5,680 

Major 

Collector  

-Important commuter route  

-Access to barrier beaches  

-Access to Cooper’s Corner  

Parsons Beach Rd  X X  5 460 Local  -Access to Parsons Beach  

Boothbay Rd X X   5 620 Local  -Access to barrier beaches  

Beach Ave X X  4 3,067-

3,570 

Minor 

Collector  

-Access to barrier beaches  

Route 9/Western 

Ave over 

Kennebunk River  

X X  3 9,360 Major 

Collector  

-Access between Kennebunk and Kennebunkport  

-Access to Kennebunkport Consolidated School 

District  

-Access to evacuation route 

Source: (Maine DOT, 2021a) (GEI, 2021) 
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Commuting Profile 

A fair amount (42.1%) of Kennebunk residents work within 10 miles of their home. While this is 

higher than the York County average, it falls short of the State’s 46.2%. The Town does, 

however, have the highest percentage (35.3%) of residents commuting between 10 to 24 miles 

out of the municipalities within the project area. Overall, almost 22% of residents with jobs work 

within the Town. The average travel time for Kennebunk is 26.6 minutes.  

 

Kennebunk residents primarily commute to the northeast, with over 39% of residents heading in 

this direction, followed by the 13.4% of residents who commute southwest. Residents going 

northeast are largely commuting toward Portland, Biddeford, and South Portland, while residents 

going southwest toward Wells (United States Census Bureau, 2021).  

 
 

Table B 12: Where Kennebunk Residents Work 

Town  Share 

Kennebunk  21.1% 

Sanford  10.6% 

Biddeford  6.6% 

Wells  6.2% 

Arundel  5.0% 

Saco  4.7% 

Portland  3.3% 

Kennebunkport  3.2% 

Lyman  2.5% 

Waterboro  2.2% 

All Other Locations 34.5% 

Source: (United States Census Bureau, 2021) 
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B7. Kennebunkport  

  

Table B 13: Inundated Roads in Kennebunkport 

Road Name 1.6 3.0 Evacuation 

Route  

Priority  AADT  FFC Potential Impacts  

Route 9/Dock Sq X X  4 9,360 Major 

Collector 

-Access between Kennebunk and Kennebunkport  

-Access to Kennebunk’s lower village  

-Access to marina & commercial docks  

-Access to Kennebunkport Consolidated School District  

-Access to evacuation route 

-Access to central business district  

Route 9/Main St X X  4 4,470 Major 

Collector 

-Access to beaches  

-Access to Cape Porpoise & islands 

Route 9/Mills Rd X X  4 2,792 Major 

Collector  

-Access to beaches  

Ocean Ave  X X  5 3,697 Local  -Access to Colony Beach  

North St  X X  4 5,770 Major 

Collector  

-Access to commercial & business district  

Dyke Rd  X X  5 2,160 Local  -Access to Goose Rocks Beach 

New Biddeford Rd X X  5 734 Local  -Access to Goose Rocks Beach  

Kings Highway  X X  5 1,667  Local  -Access to Goose Rocks Beach  

-Access to Cleaves Cove Beach  

Source: (Maine DOT, 2021a)  
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Commuting Profile 

 

Kennebunkport residents are similar to those of Kennebunk in many regards related to 

commuting. The percentage of resident working within 10 miles of their home is only slightly 

higher than it is in Kennebunk, and the percentage of residents commuting within 10 to 24 miles 

is slightly lower. It’s no surprise that the average travel time in Kennebunkport is approximately 

two minutes less than it is in Kennebunk. This makes sense given that both of these towns have a 

relatively high percentage of residents commuting to Portland, and Kennebunkport is closer to 

Portland.  

 

Residents of Kennebunkport primarily commute north, northeast, and southwest. Those heading 

southwest are largely commuting toward Kennebunk and Wells, while those headed north and 

northeast are typically headed toward Portland, Biddeford, South Portland, and Westbrook.  

 

Table B 14: Where Kennebunkport Workforce Lives 

Town  Share 

Kennebunk 19.4% 

Kennebunkport  18.9% 

Biddeford 8.9% 

Sanford  5.5% 

Arundel  5.4% 

Portland  4.1% 

Saco 4.0% 

Wells  3.8% 

Lyman  2.0% 

South Portland  1.6% 

All Other Locations 26.2% 

Source: (United States Census Bureau, 2021) 
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Appendix C: Dry Beach Width Loss, Individual Beaches 
 

Table C 1 Beach Width Loss for Individual Beaches 

  1.6 ft SLR 3.9 ft SLR 
 

Area (ac) Area Change 

(ac) from 

existing 

% change 

from 

existing 

Area Change 

(ac) from 

existing 

% change 

from 

existing 

Goose Rocks 8.56 6.79 79.3% 8.43 98.5% 

Marshall Point 1.19 0.69 58.1% 1.09 92.2% 

Kennebunkport 

Others 3.35 2.11 62.9% 3.24 96.5% 

Colony 0.22 0.16 73.8% 0.21 95.4% 

Goochs 0.35 0.33 92.9% 0.35 100.0% 

Mothers 0.78 0.55 69.9% 0.75 96.4% 

Great Hill 1.36 0.67 49.6% 1.26 93.3% 

Parsons 0.97 0.95 98.8% 0.96 99.8% 

Crescent Surf 2.83 1.16 41.2% 2.24 79.3% 

Laudholm 1.74 0.76 43.7% 1.28 73.6% 

Drakes Island 3.88 2.13 54.9% 3.46 89.1% 

Wells 8.46 4.69 55.4% 7.81 92.3% 

Moody 5.16 2.63 50.9% 4.90 94.9% 

Ogunquit 13.49 5.63 41.7% 10.61 78.6% 

Perkins 0.15 0.10 65.9% 0.14 97.0% 

York Others 7.43 3.16 42.5% 5.74 77.3% 

Short Sands 2.52 0.57 22.7% 1.66 65.9% 

Long Sands 6.25 2.46 39.3% 3.98 63.7% 

York Harbor 0.63 0.17 27.4% 0.36 57.3% 

Kittery Others 3.41 1.69 49.6% 2.86 84.0% 

Seapoint 2.03 1.15 56.6% 1.87 92.2% 

Crescent 1.88 0.63 33.4% 1.32 69.9% 

Kittery Harbor 1.36 0.61 44.7% 1.14 83.8% 

Source: (Maine Geological Survey, 2021). Analysis provided by Peter Slovinsky, Maine State Geologist.



91 

 

Appendix D: Simplified Block Group IDs (for 

reference) 
 

Table D 1: Simplified Block Group IDs 

Block Group ID Simple_ID 

230310380011 Kittery_11 

230310380012 Kittery_12 

230310380013 Kittery_13 

230310380014 Kittery_14 

230310380015 Kittery_15 

230310380021 Kittery_21 

230310380022 Kittery_22 

230310380023 Kittery_23 

230310360011 York_11 

230310360012 York_12 

230310360013 York_13 

230310360014 York_14 

230310360015 York_15 

230310360016 York_16 

230310360021 York_21 

230310360022 York_22 

230310360023 York_23 

230310360024 York_24 

230310360025 York_25 

230310340011 Ogunquit_11 

230310340013 Ogunquit_13 

230310340012 Wells_12 

230310340014 Wells_14 

230310340015 Wells_15 

230310340016 Wells_16 

230310340017 Wells_17 

230310340021 Wells_21 

230310340022 Wells_22 

230310340023 Wells_23 

230310340024 Wells_24 

230310280011 Kennebunk_11 

230310280012 Kennebunk_12 

230310280021 Kennebunk_21 

230310280022 Kennebunk_22 

230310280023 Kennebunk_23 

230310280024 Kennebunk_24 

230310280025 Kennebunk_25 

230310270001 Kennebunkport_01 

230310270002 Kennebunkport_02 
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230310270003 Kennebunkport_03 

 


