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ABSTRACT 

This project, in collaboration with the Nantucket Data Platform (NDP), studied the 

effective population of the Nantucket community. We gathered data from several sources on 

Nantucket and the StreetLight Data service to gain insight into the dynamic population changes 

Nantucket experiences every year. The main deliverables from these endeavors were to 

communicate to the NDP viable methods for estimating the Nantucket population, 

recommendations for future analyses, and more specific population and travel data requested by 

community stakeholders. 
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EXECUTIVE SUMMARY 

Public, private, and nonprofit sectors need population data to make informed decisions on 

everything from marketing and planning strategies to policy decisions. Most towns and cities 

rely on government census data, but census data is insufficient for resort towns like Nantucket 

that experience highly variable seasonal populations. There is a lack of accurate population data 

on Nantucket, which can cause policies and planning decisions to be implemented with 

inadequate supporting evidence. In 2017, the editor of the Nantucket Inquirer & Mirror, Joshua 

Balling, wrote ñThe Town of Nantucket is essentially a $100 million corporation. Yet the Board 

of Selectmen, Finance Committee, and other agencies are often forced to make decisions on the 

fly, relying on outdated or incomplete information, particularly about the islandôs population 

sizeò (Balling, 2017). 

 

The Nantucket Data Platform (NDP) was founded in the spring of 2017 with the goal of 

collecting population and demographic data on Nantucket and making it publicly available to 

organizations for use in the decision-making process. The NDP plans to consolidate data from a 

variety of local and other data sources. The goal of this project, in cooperation with the NDP, 

was to determine effective methods of evaluating population data specific to the region of 

Nantucket. We primarily investigated methods of population and demographic data collection 

within the StreetLight Data platform. StreetLight is a third-party company that purchases cell 

phone mobility data from service providers and provides it to customers for analysis. We 

compared our findings from StreetLight to sources on Nantucket, such as the Steamship 

Authority passenger counts and municipal solid waste reports, in an effort to validate the 

information collected from StreetLight. To summarize, we worked with the NDP to complete the 

following objectives: 

 

1. Objective 1: Determine best practices for the collection, analysis, and use of population 

data in resort communities 

2. Objective 2: Evaluate stakeholder needs for demographic data to strengthen evidence-

based decision making, and to learn about seasonal employment on Nantucket 

3. Objective 3: Evaluating the usefulness of Streetlight data, combined with other data 

sources, for population estimation. 

 

During our study of the Nantucket population, we analyzed a variety of data sources to determine 

their effectiveness and reliability. We deemed the following sources of data relevant to 

determining the effective population of Nantucket: 

 

1. Nantucket Street Census: The Street Census from the Nantucket Town Clerkôs office is 

the most complete count of permanent residents on Nantucket, as it is the most recent and 

the most thorough. 
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2. Transportation Data: Ferry and airport transportation data from the Nantucket Town 

Planning Office displays total ferry ridership and airport departures for each month of the 

year. 

3. Solid Waste: Solid waste data from the Nantucket Department of Public Works (DPW) 

shows municipal solid waste generation going back to July of 2014. 

4. StreetLight Data: Cell phone mobility data from StreetLight depicts the movements and 

certain characteristics of people to make inferences about the demographic 

characterization. 

 

StreetLight tracks people that use certain cell phone applications and will present information on 

these people when they pass through zones that are set by the user. Zones are areas of interest 

that can be set to any shape and size for analysis. StreetLight takes the data from the selected 

zones and represents it on a Visitor Activity Index, a metric used by StreetLight to display data 

while maintaining strict privacy for the individuals tracked. StreetLight defines the Visitor 

Activity Index as ña measure of the relative volume of visitors to the zonesò (StreetLight). The 

values are provided on an index and do not indicate the exact number of visitors. Values can be 

compared to other Zones in the same Project, or to Zones in other Visitor Projects for scaling and 

comparative purposes.  

 

The analyses in this report relied on both direct and indirect approaches to population estimation. 

Direct approaches include methods that individually count a population. Many of the analyses 

conducted are based around one such direct approach which is the yearly street census conducted 

by the Nantucket Town Clerk. This census is the most complete list of permanent residents on 

Nantucket, and is the backbone for many of our estimations. Indirect approaches use 

symptomatic variables, which refer to measurable factors affected by population fluctuations. 

We produced population estimates using two different symptomatic variables: StreetLight 

Visitor Activity Index and solid waste production.  

 

When extrapolating these two data sets, we anchored the two estimates to the same point in time, 

as well as the same base population number, in order to have comparable results. We used an 

ñanchor monthò to relate Street Census population counts to the population during a single 

month of the year. Based on solid waste data, we determined that the population was lowest in 

February each year, making February a suitable anchor month to relate to the known permanent 

resident population. We regard solid waste as a valid benchmark, given its consistency over 

several years. The anchor month was used to scale data, such as the StreetLight activity index 

and solid waste production, from a symptomatic variable into total population counts.  

 

Our best estimate for the February population in 2016 was our middle estimate calculation, 

which was 18,627 people. We scaled the Street Census population of 13,200 by a 77.7% non-

response rate to get 16,984 as a total permanent resident estimate, which also acts as the lower 
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bound for the population of Nantucket. We then utilized ferry and airport travel data, and 

assuming an average visitor stay of 2 days, estimated that on average there were 1,643 visitors on 

Nantucket at any given time. This then increases the lower bound to our 18,627 middle estimate. 

Figure 1 displays the StreetLight and solid waste population estimates, scaled up using our 

middle estimate. 

 

 
FIGURE 1: STREETLIGHT VS: WASTE POPULATION ESTIMATES FOR 2016 

 

We reached these estimates using the following set of assumptions: 

¶ Each head of household on Nantucket is documented by the Town Clerk and received a 

copy of the Street Census survey. 

¶ The Town Clerkôs office maintains a complete list of non-respondents for each census 

year. 

¶ The non-respondents to the Street Census have the same average family size as the 

respondents. 

¶ All permanent residents are present on Nantucket and are counted as spending the 

majority of February on Nantucket. 

¶ Solid waste data is a reliable symptomatic variable of population, which indicates that the 

population is lowest in February for 2015-2017. 

¶ Equal trash generation occurs across the demographic spectrum. 

¶ Visitors to Nantucket in February stay an average of 2 days. 

¶ Arrivals and departures are equal across all modes of transportation to and from 

Nantucket in February. 

¶ There are no permanent residents using the ferry in February. 

¶ The number of visitors traveling to and from Nantucket using private boats and aircraft in 

February is negligible.  
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The use of StreetLight to estimate the population of Nantucket will require better understanding 

of how subpopulations are proportionally represented in StreetLight data. Population estimates 

using Streetlight deviate considerably from population estimates using solid waste during the 

summer months, when many visitors are on the island. This implies that StreetLight may track 

visitors more often that permanent residents. One of the main assumptions used when analyzing 

data from StreetLight was that StreetLight collects a representative sampling across the different 

demographic groups. This means that every increment on the Visitor Activity Index represents 

the same number of people. There is currently no information on whether StreetLight tracks 

various demographic groups at different rates. This is because StreetLight collects its data 

through mobile device applications, some of which may be used by visitors more than permanent 

residents. For example, a tourist visiting Nantucket may tend to use navigational applications 

more often, as they will more often need assistance getting from place to place, compared to a 

year-round resident who already knows their way around the island. 

 

StreetLight data can be useful for exploring sub-populations based on information about home 

and work locations. We created a set of heuristics based around the Visitor Home and Work 

Analysis, which shows the distance from where a person was tracked to their home and work, to 

infer the demographic groups of people on Nantucket. These groups include: permanent 

residents, seasonal residents, commuters, and tourists. Our heuristics are defined in the table 

below. 

 
TABLE 1: DEMOGRAPHIC BREAKDOWN 

Distance in Miles Permanent Resident Seasonal Resident Tourist  Commuter 

Home Distance < 25 N/A > 25 25-50 

Work Distance < 25 N/A > 25 < 25 

 

Because StreetLight does not recognize a home unless the resident stays there for 18 days of out 

a month, the seasonal resident population of Nantucket remains unknown. In 2015, 64% of 

homes on Nantucket were considered seasonal (Nantucket Housing Issues, 2015). Using this 

data, combined with a study on the average time of stay for seasonal residents, may allow the 

NDP to achieve a better understanding of the seasonal resident population on Nantucket. 

 

Based on our findings from the development of the anchor month, conclusions drawn from 

StreetLight and other data sources, and stakeholder feedback, we recommend that the NDP: 

¶ Continue to update and support the anchor month as new analyses and data become 

available 

¶ Examine how StreetLight tracks various subpopulations, and determine a relationship 

between visitors and permanent residents that can be used to increase the accuracy of 

population estimates. 
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¶ Refine and further develop the heuristics associated with home and work distance to 

more accurately define the demographic groups, with particular interest in separating out 

seasonal residents using StreetLight in conjunction with other available data sources 

¶ Attempt to recover departure and arrival data for Hy-Line and Steamship ferries, as well 

as Nantucket Memorial Airport passengers, organized by trip 

¶ Consider studies on the amount of solid waste produced per capita to compare the derived 

use per capita used in our solid waste analysis. 
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1.0 INTRODUCTION 

Public, private, and nonprofit sectors need population data to make informed decisions on 

everything from marketing and planning strategies to policy decisions. Most towns and cities 

rely on census data, but census data is insufficient for resort towns like Nantucket that experience 

highly variable seasonal populations. As discussed in Section 2.1, there is a lack of accurate 

population data on Nantucket. This lack of data can cause policies and planning decisions to be 

implemented with inadequate supporting evidence. In 2017, the editor of the Nantucket Inquirer 

& Mirror, Joshua Balling, wrote ñThe Town of Nantucket is essentially a $100 million 

corporation. Yet the Board of Selectmen, Finance Committee and other agencies are often forced 

to make decisions on the fly, relying on outdated or incomplete information, particularly about 

the islandôs population sizeò (Balling, 2017). In the same article, Balling interviews a previous 

member of the Nantucket Board of Selectmen, Bruce Miller. In their discussion, Miller states, ñit 

was pretty obvious that we made a lot of big decisions... without a basis of solid information,ò 

(Balling, 2017). Unfortunately, absent better data, town offices and businesses are often forced to 

make important decisions based on inadequate or incomplete data. 

United States census data provide an incomplete picture of the year-round population in 

Nantucket, and estimates of summer peak population are based on simple óback-of-the-envelopeô 

calculations and surrogate measures, such as estimates imputed from household trash generation. 

Currently, the Nantucket Steamship Authority and Nantucket Memorial Airport record arrivals 

and departures for their respective services; however, these data are inadequate for estimating 

actual populations at any given time. Many individuals on Nantucket arrive via private charter, 

and the arrival and departures of each vehicle are not always recorded, nor is the number of 

individuals on each vehicle. A simple arrival-and-departures-based estimation also does not lend 

itself to more detailed demographic analyses such as the number of visitors during the summer 

months, the duration of each visitorôs stay on Nantucket, second home-owners that live on 

Nantucket seasonally, the seasonal workforce (especially those on work visas), and workers that 

commute to the island. 

Many resort towns analogous to Nantucket experience similar obstacles due to the large 

influx of visitors during the summer months. The ability to account for the corresponding 

population increase significantly aids local governments in creating effective policies and 
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services. Population is often estimated using various indirect methods including the analysis of 

wastewater, garbage, cell phone data, and utility usage. Each of these approaches has distinct 

advantages and disadvantages, and each can be used in different situations. Often, a mix of 

approaches is required to validate the available data and associated analyses. 

The Nantucket Data Platform (NDP) was founded in the spring of 2017 with the goal of 

collecting population and demographic data on Nantucket and making it publicly available to 

organizations for use in the decision-making process. The NDP plans to consolidate data from a 

variety of local and other data sources. The goal of this project, in cooperation with the NDP, 

was to determine effective methods of evaluating population data specific to the region of 

Nantucket. We investigated methods of population and demographic data collection within the 

StreetLight Data platform. StreetLight is a third-party company that purchases cell phone and 

mobile data from service providers and provides it to customers for analysis. We compared our 

findings to sources on Nantucket, such as the Steamship Authority and the Nantucket Memorial 

Airport, to validate the information collected from StreetLight. To summarize, we have worked 

with the NDP to complete the following objectives: 

1. Objective 1: Determine best practices for the collection, analysis, and use of population 

data in resort communities 

2. Objective 2: Evaluate stakeholder needs for demographic data to strengthen evidence-

based decision making in the public and private sectors on Nantucket 

3. Objective 3: Evaluating the usefulness of Streetlight data, combined with other data 

sources, for population estimation 

 

These objectives led to findings and recommendations that intend to help the NDP 

continue in the future. 
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2.0 BACKGROUND 

In this chapter, we present background information on population demographics and 

pertinent data analysis. We first examined the current issues facing Nantucket that have been 

problematic to decision making entities. We then explore various methods used to tackle similar 

problems that other governing bodies and organizations have faced in the past. This leads into 

our discussion of previous attempts to estimate the population on Nantucket. Finally, we explain 

what data platforms are and introduce the Nantucket Data Platform, its members, and their goal 

for the organization. 

 

2.1 CHALLENGES IN ESTIMATING THE POPULATION OF NANTUCKET 

Large numbers of visitors to a region often have a significant effect on local 

organizations and infrastructure. As stated by Graebert et al., ñ[seasonal visitors] affect traffic, 

real estate prices, retail sales, crime, littering and pollution, and local employment, as well as the 

use of public transit, medical and emergency services, recreational facilities, utilities and public 

spaces (Smith and House, 2007).ò Based on the most recent estimate from the United States 

Census, the 2016 estimate for year-round residents on Nantucket was 11,008 (U.S. Census 

Bureau, 2017). However, the Nantucket Town Clerkôs office places the current permanent 

population at 13,200 through a local census conducted every year, see Section 2.3 (Nantucket 

Town, 2017). As a popular resort destination, the population on Nantucket increases dramatically 

during the summer months. In 2010, a study was conducted that determined the peak summer 

population may be as high as 50,000, based on data collected from waste production (Beliveau et 

al., 2015). However, the validity of this information was questioned by the Nantucket 

community because only one data collection method was utilized, and was not validated by other 

data sources. 

The term effective population will be used to refer to the number of individuals on the 

island at any given time. The effective population can be difficult to determine due to the various 

demographic categories, combined with the complexity of the travel patterns made. Various 

demographic groups of interest on Nantucket include: year-round permanent residents, tourists, 

commuters (weekly and daily), seasonal workers, and summer residents who tend to have second 

homes on Nantucket. To evaluate the effective population, it is necessary to study the travel 
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patterns of the various demographic groups. The effective population is of great importance in 

decision-making procedures by local organizations because implemented policies can then be 

tailored to reflect the needs of the population. 

 

2.2 POPULATION ESTIMATION TECHNIQUES 

Determining the effective population in seasonally popular areas can often be challenging 

because of the many demographics involved. These demographic categories include permanent 

residents, seasonal residents, tourists, and commuters. Permanent residents are often accounted 

for using government and local census data. Other demographics are more difficult to evaluate 

due to the variability of their complex travel patterns. However, many studies have implemented 

methods to gain reasonably accurate population estimates in seasonally popular communities. 

 

2.2.1 DIRECT VS. INDIRECT APPROACHES 

There are many methods used to estimate populations, all of which can be separated into 

two groups: direct and indirect. Direct approaches rely on ñcensuses and surveys that have 

collected information directly from temporary residentsò (Smith, 1989). While the direct 

approach is widely used, the data collected is often drawn from a small sample size and can be 

difficult to obtain. In 1986, Fifield et al. conducted a study that estimated the winter population 

of temporary residents in Arizona mobile home parks using a direct approach. Owners of the 

parks were interviewed to determine the total number of lot spaces for mobile homes and the 

occupancy rate of seasonal residents. The study then utilized a survey to find the percentage of 

temporary residents living in the mobile homes, which allowed for seasonal population to be 

calculated (Fifield et al., 1986). 

Indirect approaches use ñsymptomatic variables that reflect changes in temporary 

populationsò (Smith, 1989). The term ñsymptomaticò refers to measurable variables that are 

affected by population fluctuations. These include, but are not limited to: retail sales tax, utility 

usage, wastewater production, and cell phone data. Indirect approaches are often more efficient 

because data sets regarding symptomatic variables are usually more complete, as well as more 
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readily available than local and government census data (Smith, 1989). The remainder of section 

2.2 discusses indirect approaches to population estimation. 

 

2.2.2 PUBLIC RECORD ANALYSIS 

The Monmouth County Planning Board conducted a population study in 2008 to ñsupport 

emergency and non-emergency transportationò in a region with a significant increase in summer 

population. Monmouthôs 26 miles of coastal roads are subject to flooding during storms. The 

study gathered data on different groups of people, including permanent residents, day trippers, 

and overnight visitors. Maintaining accurate data on these groups of people allowed Monmouth 

County to estimate how many people were in a certain area on any given day, and therefore plan 

for traffic restrictions that would inhibit evacuation. 

The Monmouth County Planning Board considered a variety of techniques to produce a 

summertime population estimate. The first proposed approach was to compile existing 

information collected by town government in the region, as a well as state and county tourism 

departments. While population data collected from town government is usually organized and 

requires little analysis, the data is often outdated or incomplete (Monmouth, 2008). However, 

this method can still be valid provided that a region keeps data up to date. 

A Michigan population study in 2014 conducted by Graebert et al. used local government 

records in combination with studies in the region to produce an estimate of seasonal residents 

(second homeowners) and their effect on the population at any time. The study utilized a basis 

that ñthe average household size of primary seasonal residents is 3.3, with 2.6 adults and 0.7 

children, as well as 2.8 additional guests per trip.ò When Graebert et al. combined this basis with 

information regarding the occupancy rate for seasonal homes in the region, they were able to 

produce an estimate of the number of second homeowners and their visitors in the region during 

every season of the year. The data used in the study was too limited to assess the seasonal 

homeowner population by month (Graebert et. al., 2014). 

Graebert et al. also examined the number of visitors that made overnight 

accommodations in hotels to gain a better understanding of the seasonal tourist population. The 

study used occupancy data to compose an estimate of the number tourists that were staying 

overnight in the region at any time (Graebert et al, 2014). 
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The Monmouth County Planning Board considered a similar method to that of Graebert 

et al., an analysis of retail sales in the form of tax information. The volume of transactions 

completed by retailers indirectly reflects the number of consumers in the region at any given 

time. With a large enough sample size, the average sale volume can be extrapolated to estimate 

the number of people in the area (Monmouth, 2008). 

 

2.2.3 UTILITY ANALYS IS 

The Monmouth County Planning Board also considered the analysis of utility 

consumption, including electricity, gas, and water. Using a per capita average consumption for 

each utility, the Planning Board would be able to generate a population estimate for each. One 

problem that arises with this method is that tourists, especially day-trippers, are unlikely to use 

any electricity or gas, which would make it difficult to account for these groups. Because of this, 

it is unlikely that electricity and gas analyses are an effective method to use for evaluating 

seasonal population variations. However, all utility information can be useful in tracking the 

number of seasonal residents (second homeowners) that are using their homes at any point in 

time. Water use also can provide indirect estimates of tourist populations from the services and 

facilities that tourists would typically use (Monmouth, 2008). 

 

2.2.4 WASTEWATER ANALYSIS 

After the consideration of other methods, the Monmouth County Planning Board 

concluded that a wastewater analysis was the most viable method for Monmouth County because 

ñit [varied] most directly with population. People generate wastewater through the course of 

bathing, washing, cooking, and flushing the toilet, and these activities are fairly constant 

throughout the yearò (Monmouth, 2008). Even so, the correlation of wastewater to population 

can be skewed by water that enters the system from natural sources. Environmental factors like 

groundwater and surface runoff inflow are minimized during periods of drought, so the planning 

board selected wastewater data from 2002, a major drought year, for the population study 

(Monmouth, 2008). 

The wastewater data was evaluated on the basis that the average resident uses 60 gallons 

of water per day, while the average overnight visitor and day tripper uses 40 gallons and 7 
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gallons of water per day respectively. The data evaluated for the month of January provided 

insight regarding the number of year-round residents. This meant that the difference between 

January wastewater production and summer wastewater production would be attributed to day 

trippers and overnight visitors only. Wastewater data was analyzed for any given day by dividing 

total wastewater produced by averages of wastewater production per capita, yielding the 

population estimate. 

In a 1976 report, Goldschmidt and Dahl examined how a population study in Ocean City, 

Maryland, allowed health services in the city to plan ahead to handle the high volume of seasonal 

visitors. According to the US Census, the popular vacation city had a year-round population of 

approximately 2,000 people, but wastewater analysis suggested that the peak summer population 

was as large as 110,000. With this information, it was possible for the Greater Ocean City Area 

Health Services Corporation to ñbe in a position to develop medical facilities to cope with both 

the projected increase in the resortôs population and its seasonal distributionò (Goldschmidt, 

1976). More specifically, the health services entities of Ocean City were able to seasonally staff 

hospitals and build more facilities to accommodate the growing number of patients. Population 

analysis in Ocean City led to a more efficient medical response procedure, improving the 

chances of providing adequate care to those in need (Goldschmidt). 

 

2.2.5 TRAFFIC ANALYSIS 

In 1999, Greg Lamb of the University of Wisconsin conducted a population study of 

Door County. Lamb began by dividing the total volume of taxable retail and service sales by the 

average sales per capita to yield a maximum seasonal population, which is similar to the 

approach considered by the Monmouth County Planning Board discussed in Section 2.2.2. From 

there, Lamb accounted for seasonal variation using data from traffic counters, assuming that in 

January there were zero seasonal residents. The total traffic activity measured in each month 

provided multipliers to use in conjunction with the maximum and minimum (census of 

permanent residents) population data (Lamb, 1999). 

A population study conducted by Fehrs & Peers in 2014 examined travel behavior in 

Napa County, California, an area well known for its wineries. The study used a variety of 

approaches to infer the purposes of vehicle trips in the region. First, a baseline number of 

vehicles was established using traffic counters for comparison to other methods. Next, the study 
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established multiple zones where photographs of license plates were captured. If a vehicle passed 

through two or more zones based on matching license plates, then the purpose of the trip could 

be inferred. For example, if a vehicle was observed entering Napa County at one zone, and then 

leaving Napa County at a different zone a short time later, the trip could be classified as a ñpass-

through tripò (Fehrs & Peers, 2014). 

 

2.2.6 CELL PHONE DATA ANALYSIS 

A 2007 study utilized the cell phones of foreign tourists to track seasonal tourism in 

Estonia. The study used a depersonalized data set collected by the mobile positioning company 

Positium from the EMT network, the largest cellular network in the country (Ahas, 2007). The 

results of the study showed the number of tourists during the summer was above the annual 

average, with a high correlation between cell phone activity and summer tourist areas along the 

north and eastern borders of the country. Figure 2 shows the strong correlation between tourist 

areas and activity, as shown by factor loadings closer to 1.0. 

 

FIGURE 2: SPATIAL CORRELATIONS OF THE FIRST FACTORðSUMMER TOURISM AREAS (AHAS ET 

AL., 2007). 

The study found that a significant number of summer tourism parishes increased cell 

phone activity, including parishes along the main highways connecting important tourist routes. 

Ahas et al. also found that the majority of tourists in northern and western Estonia are mostly 

Finns and Russians, as shown in Figure 3 (Ahas et al, 2007). 
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FIGURE 3: VISITOR DYNAMICS IN SUMMER TOURISM AREAS: (A) PÄRNU AND (B) DISTRIBUTION OF 

CALL EVENTS OF TWO PREDOMINATING TOURIST NATIONALITIES IN NA RVA-JÕESUU (AHAS ET 

AL., 2007). 

Figure 4 highlights the studyôs findings of patterns in weekly tourist flow for two types of 

tourists: business travelers and weekend tourists. Business travelers are defined as tourists who 

are most active on the weekdays, shown by Factor 3, and weekend tourists, who are naturally 

most active during the weekends, shown as Factor 13. 

 

FIGURE 4: VISITOR DYNAMICS ON WEEKDAYS (1ï7) OF TWO TYPES OF WEEKLY TOURISM: 

BUSINESS TRAVELERS (FACTOR 3) AND WEEKEND TOURISTS (FACTOR 13) (AHAS ET AL., 2007). 

 Business travelersô activity also correlated with parishes along the main highways in the 

interior of the country, as well as the main highway border stations (Figure 5). 
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FIGURE 5: VISITOR DYNAMICS ON WEEKDAYS (1-7) OF TWO TYPES OF WEEKLY TOURISM: 

BUSINESS TRAVELLERS (FACTOR 3) AND WEEKEND TOURISTS (FACTOR 13) (AHAS ET AL., 2007). 

Cell phone data does not have to include GPS positional data, and be constrained to cities 

or urban areas to be effective. A French study used only anonymous call records to create a heat 

map, seen below in Figure 6, of the population density of France during working periods and 

holidays (Deville et al., 2014). 

 

FIGURE 6: POPULATION DYNAMICS BETWEEN THE MAIN HOLIDAY PERIOD (JULY AND AUGUST) 

AND WORKING PERIODS IN FRANCE (DEVILLE ET AL., 2014) 
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This study highlights the increased population density in the urban areas during working 

periods, namely during business hours of the work week. It also depicts the holiday population 

distribution around the coastline, where people are placing calls while on the beach. This study, 

which only consisted of call record data, was able to produce ñspatially and temporarily explicit 

estimates of population densities at the national scale, comparable with outputs produced using 

alternative human population mapping methodsò (Deville et. al., 2014). It shows that even the 

basic call record data collected from cell phones is enough to produce a usable population 

estimate based on the subset of the population that used their cell phones, accounting for 

dynamic weekly density changes from urban areas to the coastline beaches. 

Tracking travel patterns is a crucial component to the analysis of effective population and 

demographics. Seasonal variations in population often make travel patterns complex. A study of 

the travel behavior in Napa County, California by Fehr & Peers gives insight into effective ways 

to track travel patterns in resort locations with season population. As mentioned in Section 2.2.5, 

Fehr & Peers used vehicle classification counts and license plate matching to track sheer 

numbers of people headed in a certain direction, but this is prone to human error and provides a 

small sample size. Using mobile device data to track the movements of a population allows for a 

larger, more dynamic sample of information, and is much more time efficient (Fehr & Peers, 

2014). Fehr & Peers explain that ñINRIX and StreetLight Data [services] are able to collect and 

analyze [mobile data] while the device is in use to record the anonymous location and movement 

of mobile devicesò (Fehr & Peers., 2014). 

Fehr & Peers utilized the StreetLight Data service to collect and analyze different types 

of recognizable trips, and used this information to infer the purpose of each trip. Shown below in 

Figure 7 is an example of how StreetLight can gather and present travel data. 
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FIGURE 7: PERCENTAGE OF TRIPS STARTING AND ENDING IN NAPA COUNTY BY HOUR OF DAY 

(FEHR & PEERS, 2014). 

The Napa Valley study used StreetLight data and was able to infer the purpose of 

individual trips. The destinations and travel patterns of people in Napa Valley tracked by 

StreetLight could be associated with a certain demographic. For instance, if a group of cell 

phones was repeatedly detected in a residential area, and then again in a commercial area, one 

could infer that those phones belong to people that are residents in that area, who commute 

within Napa Valley to go to work. These patterns are displayed below in Figure 8. 
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FIGURE 8: NAPA COUNTY POPULATION INFERRED TRAFFIC PATTERNS (FEHR & PEERS, 2014) 

Figure 8 shows the movement of people into and out of Napa County, as captured via 

their mobile devices. By studying the origin and destination of each route, Fehr & Peers inferred 

the type of person taking each route. For example, the orange route represents groups that started 
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their trips in the middle of Napa County, with a destination to the north. Knowledge of the area 

revealed that the origin of these trips is in a residential area, and the destination is located 

downtown, where many residents work. Fehr & Peers then inferred that based on these results, 

the traffic between these points represented Residents of Napa County (Fehr & Peers, 2014). The 

same was concluded for the other traffic data. Analyzing the origin and destinations of certain 

traffic groups gave insight as to what type of person they were. They were categorized as being 

from across county lines, workers who traveled outside Napa County for work, and groups that 

just passed through the county.  

To conduct an effective population study, it is important to consider many different 

approaches. As discussed earlier in this section, the Monmouth County Planning Board weighed 

the pros and cons of the analysis of wastewater, retail tax, utilities, and compiling local 

government information before deciding on a wastewater analysis as their primary method. 

Often, a variety of direct and indirect approaches of population estimation are required to ensure 

the validity of data. 

 

2.3 EFFORTS TO ESTIMATE THE POPULATION OF NANTUCKET 

 The Town of Nantucket has used several methods to estimate population. One simple 

method is a yearly census survey conducted by the Town Clerk. Each year during the winter 

months, the Town Clerk sends a survey to all the registered ñhead of householdsò on Nantucket. 

The survey asks about people living at that address, and if that is their permanent residence. 

Through this method, the Town Clerk reported a permanent population of 13,200 year-round 

residents of Nantucket in 2016 (Nantucket Town). However, this can only be considered as a 

minimum value because it cannot be assumed all residents on Nantucket return the yearly census 

survey every year. While this method is useful for acquiring an estimate for the permanent 

population, it does not account for Nantucketôs population throughout the year. Due to the 

dynamic nature of Nantucketôs seasonal population, a count of permanent residents is only 

relevant during the tourism offseason. 

One study carried out by Beliveau et al. used existing waste production data from the 

Nantucket Department of Public Works to compute an estimate of the effective population, as 

seen below in Figure 9. 
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FIGURE 9: ESTIMATES OF NANTUCKETôS COMBINED EFFECTIVE POPULATION (FULL -TIME & 

SEASONAL), BY MONTH, 2006-2010. (RECREATED FROM DATA TAKEN FROM BELIVEAU ET AL ., 2010) 

This estimate shows the seasonal changes due to the influx of tourists and seasonal 

inhabitants to the island during the summer months. The calculations were made by dividing the 

amount of trash produced during the lowest production month by the census estimate for the 

island to get trash produced/person/month. They then inferred the population for the rest of the 

year using that base number (Beliveau et. al., 2010). While this study may very well be a valid 

representation of the actual population, it cannot be used without further validation by other data 

sources. This is because this analysis assumes that everyone, residents and visitors, all produce 

the same the same amount of solid waste per capita. It also assumes that the census information 

is an accurate representation of the offseason population of Nantucket (Beliveau et al.). This 

study would be made more accurate if the true number of people present during the offseason 

base month was known. 

Another method that can be used to study the population is the analysis of travel data. By 

starting with an initial resident population taken from the national or local censuses, and tracking 

the number of people traveling to Nantucket via the Steamship Authority and the Nantucket 

Memorial Airport, the difference of people arriving and departing would yield the change in the 

number of people from a baseline estimate on the island at any given time. Paper Crane 
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Associates provide Figures 10 and 11 below in their 2016 assessment of Nantucketôs department 

of culture and tourism. Both charts depict detailed statistics of the number of passengers serviced 

through the respective locations. It is clear that even across a 5-year average, the peak passengers 

serviced by both Airlines and the Steamship Authority occurred in August, with an average of 

33,781 and 117,098 passengers serviced respectively (Paper Crane, 2016). 

 

FIGURE 10: NANTUCKET MEMORIAL  AIRPORT, DEPARTURES (PAPER CRANE, 2016) 

 

FIGURE 11: STEAMSHIP AUTHORITY, PEOPLE SERVICED (PAPER CRANE, 2016) 
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However, the simple addition of arrivals and subtraction of departures from both services 

does not reveal the effective population for a few reasons. The data is supplied in total ridership 

per month, which is too long of a period to accurately track how many people are moving 

through the island. As it also only displays total ridership (the number of passengers serviced), 

we do not have data on the arrivals and departures. A more detailed analysis of demographic 

groups, such as tracking visitors and commuters is not possible using this data set, as there is also 

no method to tag individuals. Simple plus-minus analyses like this do not lend themselves to 

extracting this kind of demographic information (see discussion in Section 2.1 above). Another 

issue at play is that Nantucket is an extremely affluent community, with many individuals 

owning second homes that they commute to using a personal plane or boat. These crafts are not 

required to report their occupancy upon arrival or departure, creating a discrepancy in the 

previous method described above. 

 

2.4 THE NANTUCKET DATA PLATFORM 

Data platforms are ñcentralized computing system[s] for collecting, integrating and 

managing large sets of structured and unstructured data from disparate sourcesò (Rouse). Data 

platforms started to form due to more data becoming available at an increasing rate. With the 

start of the digital age, more detailed information became widely available and trackable. As 

discussed in Section 2.1, data can be used for informed decision making in various organizations, 

which makes data platforms powerful analytical tools. 

To better understand modern data platforms, we looked into three platforms: the 

Connecticut Data Collaborative, the Boston Data Platform, and the Venice Open Data Project. 

These platforms collect and house data from various sources, such as state and national 

government departments, as well as academic research projects. These sites allow for the public 

to either download data, or visualize it with interactive maps and figures. This data helps the 

public understand what is going on in their area and assists local organization in making 

informed decisions. For more information on each of the individual data platforms, see Appendix 

A. 

The Nantucket Data Platform (NDP) is an organization that was founded in the spring of 

2017 by Alan Worden, Joe Smialowski, and Peter Morrison, three active members of 
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Nantucketôs community, with backgrounds in demographic analysis. They recognize the 

importance of data informed decision making, and want to gather more reliable data for the 

people of Nantucket. The mission statement of the Nantucket Data Platform, similar to other 

platforms, is ñto acquire, consolidate and make available a continuously-updated reservoir of 

reliable data to help government leaders, nonprofits and businesses make more informed 

decisions about issues impacting the communityò (Balling, 2017). They plan to accomplish this 

by creating a site where the public can find organized and accessible data, with their first project 

being an effective population study of Nantucket. The NDP is working with Civis and 

StreetLight, two data collection and visualization companies, to form the base of their available 

data for analysis. In the past, Civis has provided data for organizations such as Boeing, Verizon, 

and the Obama 2012 presidential campaign (Civis). They will provide the NDP with a large 

assortment of data sets that deal primarily with population demographics. Their services include 

market research tools, demographic targeting, and resource allocation. 

The Nantucket Data Platform is interested in pursuing a more accurate population 

estimate through the use of anonymous cell phone data. Thus, the Nantucket Data Platform will 

be working with StreetLight, the data collection and aggregation site used in the Napa Valley 

work described in Section 2.2. Their datasets include three main types of data: Location-Based 

Services (LBS), Geographic Positioning Services (GPS), and contextual data. LBS data comes 

from smartphone applications that track a device's location to provide specific services. GPS data 

comes from devices that help people navigate, whether it be connected to vehicles, or 

navigational applications like Google Maps. Contextual data is location data sets that are used in 

combination with the previous sources to provide additional information. The provided data is 

anonymized and decentralized from the personalized data that streetlight obtains to ensure that 

the StreetLight data cannot be used to track the movement on any one specific person. The NDP 

plans to use StreetLight to study the mobility of people on Nantucket to make estimates 

regarding population trends. This will be used to gain a deeper understanding of the population 

and demographics on Nantucket. 

  



32 

 

3.0 METHODOLOGY 

The goal of this project was to determine effective methods of evaluating population data for 

the NDP. To accomplish this, we developed the following research objectives: 

I. Objective 1: Determine best practices for the collection, analysis, and use of population 

data in resort communities 

II.  Objective 2: Evaluate stakeholder needs for demographic data to strengthen evidence-

based decision making in the public and private sectors on Nantucket 

III.  Objective 3: Evaluating the usefulness of Streetlight data, combined with other data 

sources, for population estimation 

 

The tasks chosen to achieve each of these objectives are presented in Figure 11 and discussed 

in more detail below. A timeline for the completion of the different tasks of this project can be 

found in Appendix B. 

 

 
 

FIGURE 12: PROJECT OVERVIEW FLOWCHART 

 

  


























































































































