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Introduction

A. Statement of Purpose
The purpose of this report is to give an 

introductory analysis for OneSky on the future of 
the electrical vertical take-off and landing (eVTOL) 
industry as part of a summer research project 
funded by the National Science Foundation (NSF).

B. Scope of the Problem
OneSky wants an analysis on where emerging 

locations in the United States of America (USA) 
could be for the eVTOL industry. This analysis will 
use previous private jet flight records provided by 
OneSky and data from any websites that may be 
of use for this analysis. There are no restrictions on 
the cities recommended for the eVTOL emerging 
locations, but they will be narrowed down to 
at least one emerging city after an analysis is 
completed. The final recommendations will use 
the following percentages from the data analysis 

to come to a result for the emerging locations in 
USA: 25% Flexjet data, 25% electric charging (eV) 
stations, 25% population density, and 25% median 
household income.

C. Background
OneSky is a company that supplies technological 

support to private aviation companies, such as 
support to their websites, research, and financial 
departments, that are comprised and known as 
Kenn Ricci’s Directional Aviation Group. The 
companies comprising Directional Aviation 
Group own either private jets or vertical take-off 
and landings (VTOLs), but OneSky does not 
own either. One of the companies in Directional 
Aviation is AAG Heli. They already own VTOLs 
and heliports located in the northeastern USA, but 
no eVTOLs yet, so this is important to keep in 
mind during the recommendations. 

	 To help predict how vertiport growth may 
occur, two things were analyzed: eV stations, and 
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	 An analysis was done to find the emerging location(s) for the electrical vertical takeoff and landing 
(eVTOL) industry. The VTOL and eVTOL industries are aiming to replace short private jet travel as heli-
copters will have the ability to cut out some of the driving. For instance, it can bring a client to the top of 
a skyscraper because heliports and vertiports can be positioned almost anywhere making them more acces-
sible than private jets. Initially, a numerical analysis was done to see how the past could predict the future, 
which showed electric vehicle (eV) charging stations have been exponentially rising while heliports have 
been declining. This was used in the analysis when choosing the criteria to analyze. It was determined that 
the final recommendation for the emerging location of the eVTOL industry would use the following: 25% 
Flexjet data, 25% eV charging stations, 25% population density, and 25% median household income. The 
Flexjet flight data reflected the busiest airports for flights 30 minutes or less for departures and arrivals. The 
eV charging station data showed which states have the largest number of charging stations at parking lots or 
garages, since they can be converted to vertiports in the future. The population density and median house-
hold income showed the top 10 cities in the US for each, respectively. This led to a final score given for every 
state and showed New York would be the emerging location for the eVTOL industry based on the data and 
scoring. This led to recommendations given to OneSky for New York.
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heliport growth in the past. First, for eV station 
growth, shown in Figure 1, there has been an 
exponential increase in recent years. Heliports on 
the other hand have been declining in most states, 
as seen in Table 1. The reason for eV stations’ 
massive growth could partly be the government’s 
support (U.S. Department of Transportation 
Federal Highway Administration), while heliports 
have not had the same support. In places such as 
New York City, citizens have proposed laws on 
locations on where VTOLs can fly and also where 
heliports can be located because of the loud noise 
that VTOLs can produce when flying (Tremayne-
Pengelly). The takeaway is that OneSky should first 
pursue vertiports which are politically supported 
and in prime locations, such as next to a sports 
arena, concert hall, or just areas of interest of high-
net-worth individuals.

Table 1: Number of heliports in the past years

Figure 1: eV charging stations growth in the past years

D. Research Methodology
Data was provided by OneSky on Flexjet’s flights 

from 2017-2021. The data was filtered to flights 
lasting 30 minutes or less, and to the most recent 
years of 2020-2021. This was used to make a map 
using ArcMap, and to find the busiest airports in 
the US for arrivals and departures using an Excel 
sheet to filter the numbers used in the final score 
for every state. Next, for eV charging station 
growth throughout the years, information was used 
from Shahan’s article [6]. The data was put in Excel 
and graphed to add a trendline to predict how they 
might look in the next years. For analyzing the 
change of heliports throughout the years, the book 
written by the Aerospace Industries Association of 
America [1], was used. Data was used on a state-
by-state basis to see change over the years. In Excel 
the data was graphed and the trendline was used 
to obtain a predicted number for heliports in 2020 
that was then compared to the actual number of 
heliports in 2020. The website City-Data [2] was 
used to get all of the current heliports in the USA 
plotted on a map to give a visual on their location 
in U.S. using latitude and longitudes on ArcMap. 
The Department of Energy’s website article [3] 
was used to make a map using ArcMap latitude 
and longitudes. Before plotting, the data was 
filtered to those listed as parking lots or garages 
in Excel. Afterwards, it was filtered into states 
so a total number of eV stations could be found 
for every state to be used to find the states’ final 
scores. In Heacock’s article [5], the population 
density was analyzed, and the top 10 most densely 
populated cities were put into a table in Excel to 
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be used when calculating the states’ finalscores. In 
Duffin’s article [4], the median household income 
was analyzed, and the top 10 median household 
income cities were put into a table in Excel to 
be used when calculating the states’ final scores. 
Lastly, the background of the U.S. Department of 
Transportation Federal Highway Administration's 
article [8] was used to support the claim on 
politics and eV charging stations, while Tremayne-
Pengelly’s article [7] was to support the claim of 
how VTOLs have been getting backlash from their 
loud noise.

Data Analysis

A. Data Acquisition
When finding the emerging locations for the 

eVTOL industry, several topics of interest were 
analyzed: private jet flight data, eV stations, 
population density, and median household income. 
During 2017-2021, there were approximately 
37,000 flights. The flights were then narrowed 
down to private jet flights only thirty minutes or 
less. A visual of the flights thirty minutes or less 
can be seen in Figure 2.

Figure 2: Flights thirty minutes or less

	 After analyzing the figure, it appears that 
there are locations of interest that could be where 
eVTOLs emerge. The Flexjet flights were narrowed 
down to only 2020-2021 to look at the most recent 
flight travel to analyze where the busiest airports 
are located for flights thirty minutes or less. Table 
2 shows all the flights’ travel patterns to show 
how Flexjet’s flights distances could be replaced 
by eVTOLs in the future. In Table 3, the busiest 
airports are shown, which could have eVTOLs 
located at or near them to allow for faster travel 
from or to the airport. A score was then given to 

the busiest airports, where the lowest number of 
departure and arrivals was given a score of 1. While 
the other ones were bigger than the score of 1, they 
were given their respective score off that base as 
seen in Table 4.

Table 2: Flight routes that were the most traveled for flights 30 minutes 
or less

Table 3: Airports with the most departures and arrivals for flights 30 
minutes or less

Table 4: Scoring for the busiest airports for flights 30 minutes of less

	 Now that the private jet flights have been 
analyzed, it is time for the eV stations. As seen 
in Figure 1, eV stations have been exponentially 
growing recently, meaning the eVTOL industry 
could have the same type of growth. eV stations 
have the possibility to expand to vertiports since 
they will already have the eV chargers there. They 
were narrowed down to just those that are either a 
parking lot or garage, since the eVTOLs will need 
space to land. In Figure 3, a visual representation 
of all the heliports and eV charging stations in 
the USA was compiled on a map to give an idea 
of their locations, since heliports also can also be 
turned into a vertiport.



Beyond Vol. 6
The Future of the Electric Vertical Take-Off and Landing Industry  

4

Figure 3: Visualization of where eV charging stations and heliports are in 
USA

	 Table 5 shows that places such as New 
York and California have been pushing for the eV 
industry to grow there. With political support at 
such places for the electrical industry, they could 
be potential spots for the eVTOL industry to 
emerge. Scores were given again, as seen in Table 6, 
with the number of charging stations by the found 
mean.

Table 5: Number of eV charging stations in every state

Table 6: Scores for the eV Charging Stations

	 Next, population density will be taken 
into account. As seen in Table 7, the population 
densities are dominated by New York and 
California, just like the eV charging station, using 
the same scoring procedure as for the busiest 
airports.

Table 7: Top 10 cities with the highest population density and 
corresponding scores

	 Lastly, the median household income was 
researched. It also was used to see if there are cities 
where there is a correlation between population 
density and median household income. This is 
shown in Table 8, and California yet again is 
standing out as a possible location, but New York 
is not showing up for the median household 
income. This means most likely many commuters 
live outside the city, since White Plains is a 
nearby airport which is one of the busiest airports 
according to Table 3. OneSky could thus target 
places like these to use an eVTOL instead of the 
city traffic.

Table 8: Top 10 cities with the highest income and their corresponding 
scores

Results

Now that all the data has been acquired the final 
scores were calculated as stated before, final scores 
were calculated for every respective state, and if a 
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state showed up more than once in one category 
because of multiple cities being in the top 10, the 
highest score for that state was used. For instance, 
in Table 8, San Francisco, California and San Jose, 
California, both appear, so San Francisco’s higher 
score will be used towards the final score. In Table 
9 the final score for every state is listed, with New 
York and California standing out from the rest. 
This will be used when giving recommendations to 
OneSky.

Table 9: Total scores for all of the states based off the four researched 
categories

Conlcusion

A. Reccomendations
There was a state based on the result’s scores 

that stood out from the rest which would be 
recommended to OneSky for an emerging location 
of the eVTOL industry: New York. In New York, 
based off the data, it has Flexjet’s customers already 
in the area, a high amount of eV stations, and 
a high population density in the city. Since the 
White Plaines airport is one of the busiest for short 
flights for Flexjet, according to Table 3, it could be 
an easy spot to start. The airport is represented by 

the white arrow in Figure 4 and has close proximity 
to the city. eVTOLs could replace taking taxis to 
and from the city to the airport nearby in addition 
to the short flights to nearby locations. Also, since 
AAG Heli is already located in the northeast, 
this could be a good preliminary designation to 
start with, since they already own heliports that 
could be converted to vertiports in the future, 
and it wouldn’t be as risky as going all the way 
to California where there is no VTOL company 
already owned by Directional Aviation. To get the 
industry emerging, OneSky should attempt to get 
politically endorsed like the eV car industry was to 
allow it to quickly spread around the US.

Figure 4: New York City could be the starting spot for the eVTOL 
industry to emerge

Acknowledgement

Support for this research has been provided by 
the National Science Foundation (NSF) through 
REU Award Number DMS - 2050754

References

[1]	 Aerospace Industries Association of 
America. (1984). 1984 AIA Directory of Heliports 
& Helistops. https://www.aia-aerospace.org/wp-
content/uploads/2016/06/AIADIRECTORY-OF-
HELIPORTS-1984.pdf.

[2]	 City Data. (2021). FAA registered Airports, 
heliports and other landing facilities in the US. 
City-Data.com. https://www.city-data.com/
airports/.



Beyond Vol. 6
The Future of the Electric Vertical Take-Off and Landing Industry  

6

[3]	 Department of Energy. (2021). Electric 
Vehicle Charging Station Locations. Energy.gov. 
https://afdc.energy.gov/fuels/electricity_locations.
html#/find/nearest?fuel=ELEC.

[4]	 Duffin, E. (2022, December 8). Most 
populated U.S. cities: Median household 
income 2020. Statista. https://www.statista.com/
statistics/205609/median-household-income-in-
the-top20-most-populated-cities-in-the-us/

[5]	 Heacock, D. (2020). The most (and least) 
densely populated cities in America. FilterBuy.com. 
from https://filterbuy.com/resources/most-and-
least-densely-populatedcities/

[6]	 Shahan, B. Z. (2021, February 24). 
EV Charging Station Installations Increasing 
Fast In USA - 245 in 2009 to 20,000+ in 
2019. CleanTechnica. https://cleantechnica.
com/2021/02/24/ ev-charging-station-installations-
increasing-fast-in-usa-245-in-2009-to-20000-
in-2019/.

[7]	 Tremayne-Pengelly, A. (2022, June 23). 
New Yorkers are fed up with helicopters noise from 
tourists and the rich flying to the Hamptons. A 
new law may curb it. Observer. https://observer.
com/2022/06/new-yorkers-are-fed-up-with-
helicopters-noisefrom-tourists-and-the-rich-flying-
to-the-hamptons-a-new-law-may-curb-it/

[8]	 U.S. Department of Transportation Federal 
Highway Administration. (2022, September 14). 
Biden-Harris Administration announces approval 
of First 35 state plans to build out EV charging 
infrastructure across 53,000 miles of Highways. 
https://highways.dot.gov/newsroom/biden-harris-
administration-announces-approval-first35-state-
plans-build-out-ev-charging


	The Future of the Electric Take-Off and Landing Industry
	Recommended Citation

	The Future of the Electric Take-Off and Landing Industry

