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INTRODUCTION
Technological advances are ush er ing 
in a new form of transportation called 
elec tric Vertical Take-Off and Landing 
(eVTOL) air craft, that, with the speed 
of a racing car, hold the poten tial to 
whisk peo ple to des ti na tions afford ably 
and acces si bly. This burgeoning wholly 
elec tric transportation form takes on dif-
fer ent designs. While all  eVTOL designs 
con sist of air craft with mul ti ple engines, 
they may take on diff er ent shapes and 
sizes. Some are crosses between a heli-
cop ter and a tra di tional aero plane 
— com bin ing the ver ti cal take-off of 
heli cop ters with the hor i zon tal flight 
of aero planes. Others take on a more 
drone-like appear ance.

With roots stem ming from tiltrotors 
used in the mil i tary, as well as from the 
newly emerged drone indus try, eVTOLs 
may fly like tra di tional Aero planes and 
heli cop ters, but they have major dif-
fer ences — most nota bly, eVTOLs are 
powered by elec tric ity that is stored in 
bat te ries on board, which reduces their 
car bon emis sions resulting from flight. 
With the capac ity to carry up to six pas-
sen gers, eVTOLs are often con sid ered 

the equiv a lent of fly ing cars, with their 
abil ity to take off and land in untra di-
tional loca tions, facil i tat ing con nec tions 
between and within rural and urban 
areas. And, because they are powered by 
elec tric ity, eVTOLs are also qui eter than 
tra di tional heli cop ters or aeroplanes. 
Considered a pos si ble alter na tive for car, 
rail, or even regional aero plane travel, 
eVTOLs have a shorter range than tra-
di tional air craft but can effec tively 
pro vide inter city and intracity transpor-
tation — an eVTOL recently flew 150 
miles on a sin gle bat tery charge1 and 
another com pleted a 1,400-mile trip by 
fly ing seven 200-mile legs.2 The mat-
u ra tion of the eVTOL indus try holds 
great impli ca tions for the air port indus-
try and yet few are devel op ing plans to 
inte grate these air craft into their trans-
portation net work.

This paper discusses why air ports 
should be inter ested and pay ing atten-
tion to this new indus try, along with 
the asso ci ated devel op ments in energy, 
infra struc ture, avi a tion and reg u la-
tion and the ques tions that still must 
be answered to make this rev o lu tion a 
real ity.

Abstract
A new form of aircraft — electric Vertical Take-off and Landing (eVTOL) — holds the poten tial to upend 
the transportation indus try. Some eVTOLs are crosses between a helicopter and a traditional aeroplane,  
combining the vertical take-off of helicopters with the horizontal flight of aeroplanes. Others take on a 
more drone-like appearance. They are the next wave in avi a tion inno va tion and are expected to be fly ing as 
soon as 2025. As with any new and evolv ing indus try, there are a myr iad of ques tions to be answered. Here 
we dis cuss the advent of the eVTOL indus try, why air ports should be pay ing atten tion, and the impacts this 
new form of transportation may have on air ports and their func tions, includ ing eVTOL-spe cific energy,    
avi a tion, reg u la tion, emer gency and infra struc ture needs.
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A NEW INDUSTRY WITH NEW 
OPPORTUNITIES
While many air port oper a tors are scep ti cal 
about the fea si bil ity of this new transpor-
tation mode, demon stra ble improve ments 
in eVTOL design — as well as plans to 
cre ate adapt able air ports known as ver-
tiports on uncon ven tional small flat land 
areas in set tings like high-rise roof tops, 
multi-storey car parks, shop ping malls, or 
even plat forms out at sea — are driv ing 
expo nen tial growth in the eVTOL mar-
ket. The global indus try is expected to 
reach US$55bn by 2030 and US$1tn by 
2040.3

According to a McKinsey report, 

Efforts to build vertiports are already 
under way. In the USA, air taxi devel op-
ers Archer Aviation4 [Figure 1] and Joby 
Aviation5 have said they intend to develop 
a net work of vertiports in mul ti ple cit ies. 
They’re expected to begin offer ing flights 
as soon as 2024. Worldwide, a divi sion of 
Hyundai and U.K.-startup Urban-Air 
Port, announced their inten tion to build 
65 inter na tional ‘elec tric air mobil ity 
hubs’ by the end of 2026.6

These air craft pres ent oppor tu ni ties  
and obsta cles for air port oper a tions. 

Figure 1 eVTOL image cour tesy of Archer Aviation

3307-111944_JAM_17-1_PRINT ISSUE.indb   733307-111944_JAM_17-1_PRINT ISSUE.indb   73 1/13/23   10:52 AM1/13/23   10:52 AM



Bernitt et al.

74 © HENRY STEWART PUBLICATIONS 1750-1938 JOURNAL OF AIRPORT MANAGEMENT VOL. 17, NO. 1, 71–84 WINTER 2022–23

eVTOLs can broaden air port catch ment 
through their abil ity to land in small, 
uncon ven tional spaces and by using them 
as short-hop air taxis. While ini tially costly, 
these vehi cles are designed for wide spread 
pub lic use — at oper a tional matu rity, an 
eVTOL fare is expected to be priced about 
the same as an UberXL or Lyft and can cut 
a typ i cal one-hour com mute by train or car 
to a ten-min ute hop, mak ing them a com-
pet i tive transportation option. eVTOLs 
have the addi tional advan tage of pro vid ing 
point-to-point travel, mean ing they are 
more flex i ble than cur rent transportation 
infra struc ture options such as rail, which 
must grap ple with manoeuvering around 
towns and moun tains while also contend-
ing with the con tours of the land.

Whether it is rev e nue from oper a tions 
or take-off and land ing fees, and depend-
ing on the busi ness model, eVTOLs can 
also pro vide air ports with an addi tional 
rev e nue source; for exam ple, with verti-
ports that pro vide pas sen ger ser vices such 
as din ing and shop ping. Larger airports 
could even tu ally replace regional aeroplane  
routes with eVTOL pas sen ger transpor-
tation. eVTOLs can take off and land in 
tight spots, pro vid ing a unique capa bil ity 
to quickly move freight in and out of dif -
cult to access rural areas to air ports where, 
when needed, goods can be transported 
across countries and con ti nents.

The other impor tant con sid er ation for 
air port oper a tors is that, at pres ent, most 
eVTOL orders are from air lines, mean-
ing their key cus tom ers are scal ing up for 
this new tech nol ogy. A few major US air 
car ri ers have signed pro vi sional pur chase 
agree ments with eVTOL com pa nies that 
plan to man u fac ture once the air craft are 
prop erly cer ti fied. Many of these agree-
ments are based on the busi ness model 
that eVTOL air taxis would be used to 
trans port pas sen gers to and from urban 
air ports, pro vid ing point-to-point access 

to air lin ers for long-dis tance travel. To 
be ahead of the game, air ports need to 
help these cli ents advance the pro cess 
by pro vid ing the facil i ties and required 
infra struc ture for eVTOL oper a tions.

Currently, there are two poten tial 
mod els of ser vice for eVTOLs. They 
might operate on a sched ule, seam lessly 
linking pas sen gers to their sched uled 
com mer cial flight. Or they might operate  
in a mobil ity-as-a-ser vice mode, where 
pas sen gers would book the air craft to 
arrive on their own indi vid ual sched-
ules, like using Lyft or Uber. The actual 
form that might take could vary from 
loca tion to loca tion, depending on local 
needs and reg u la tions. Logically, the first 
eVTOL oper a tors are expected to be 
air lines, because they already own the 
cus tomer base and have a rela tion ship 
with the early adopt ers that allows inte-
grated point-to-point travel.

This indus try is new and the seam-
less trans fer of busi ness model knowl edge 
from cur rent air cargo or air line oper a-
tions to this emerg ing indus try may not 
be as sim ple as expected. Aviation indus-
try exec u tives will need to be open to new 
ideas and have the flex i bil ity to enable this 
inno va tive new indus try — which has 
already dis turbed the norm in many good 
ways — to flour ish. Over time, as the 
model grows beyond air ports as the ori gin 
and des ti na tion, plat forms such as Uber 
and Lyft are likely to emerge as oper a tors.

Freight and cargo move ment are cur-
rently at the fore front of the eVTOL 
indus try and mak ing room for these 
air craft may be another con sid er ation 
for air port own ers and oper a tors. With 
dra matic increases in e-com merce and 
time sen si tiv ity, eVTOLs can help speed 
move ment of goods to full freight flights. 
Shipping and shop ping firms such as 
FedEx, UPS and Amazon are looking 
into inte grat ing eVTOLs into their feeder 
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routes to enhance their ship ping net-
works. These ini tial eVTOL air craft may 
pro vide fur ther insight into use cases and 
oper a tions, expanding the under stand-
ing of best prac tices for the indus try as it  
devel ops.

While eVTOLs gen er ally pres ent 
oppor tu ni ties for air port oper a tors, there 
are some obsta cles. For exam ple, on 
shorter jour neys these air craft may even-
tu ally enable trav el lers to bypass air ports. 
This may be more of a future con cern as 
eVTOLs evolve and their range expands. 
Few regional flights are less than 200 
miles, and while an eVTOL recently flew 
sev eral 200-mile legs, gen er ally the air-
craft are cur rently lim ited to about 150 
miles. But range expan sion for eVTOLs is 
thought to be a when and not an if. And 
when this does occur, these vehi cles may 
be in com pe ti tion with regional air lines, as 
trav el lers may pre fer to take a direct flight 
on an eVTOL.

DEVELOPING INFRASTRUCTURE
As with any new indus try, build ing infra-
struc ture is an impor tant com po nent 
and a fac tor that air port oper a tors and 
eVTOL devel op ers may have to work on 
together. In this instance, infra struc ture 
pri or i ties take two forms: devel op ing 
vertiports, which are needed for pas sen-
ger access and air craft main te nance, and 
establishing the energy infra struc ture 
that makes charg ing these new elec tric 
vehi cles pos si ble.

Some eVTOL devel op ers envi sion a 
net work of vertiports around city periph-
er ies using existing infra struc ture that 
will then feed into the major air ports. 
These vertiports may be sited atop exist-
ing infra struc ture, such as multi-storey car 
parks or build ings that may already have 
the capa bil ity to sup port heli pads or can 
eas ily ret ro fit to enable this capa bil ity. 

One such exam ple is in São Paulo, Brazil, 
where a con sor tium comprising Avolon, 
Corporación América Airports, GOL, 
Grupo Comporte and Vertical Aerospace 
have partnered to study the require ments 
needed to develop infra struc ture that 
would bring elec tric pas sen ger flights to 
Brazil within the decade.

The ques tion for air port oper a tors 
con sid er ing eVTOLs is how to best 
inte grate vertiports onsite at the air port 
and the role of eVTOL man u fac tur ers 
and devel op ers in this pro cess. Cur-
rently, the vertiport stan dards are being 
revised to bet ter fit this new indus try. 
The US Federal Aviation Administration 
(FAA) and the Euro pean Union Avia-
tion Safety Agency (EASA) con tinue to 
work through reg u la tions on this nascent 
indus try. What is clear is that vertiports 
will be customised and are depen dent on 
avail  able air port land. Airports situated 
in areas where land is at a pre mium may 
con sider repurposing an existing struc-
ture, for exam ple, on top of han gars and 
an adja cent space. Alternatively, where 
land is more avail  able, oper a tors may opt 
to build a new facil ity.

Amenities pres ent addi tional ques tions 
that are yet to have defin i tive answers. 
Will the vertiport have the same sorts 
of ame ni ties that a tra di tional air port 
might have to cap ture addi tional rev e nue 
streams? Here, the eVTOL trip dura tion 
may fac tor in. Amenities might not be 
needed for eVTOLs that make short hops 
to the air port or carry freight but may be 
impor tant for eVTOLs that fly on lon ger 
regional trips.

Charging capac ity is another fac tor 
to con sider with vertiport devel op ment. 
There is a vari ety of vertiport man u fac-
tur ers and eVTOL devel op ers, each with 
diff er ent charg ing times and needs. The 
air port vertiport will need to be ‘agnos-
tic’, like air port facil i ties, hold ing the 
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abil ity to accom mo date main te nance and 
charg ing for a range of diff er ent eVTOL 
air craft. This includes standardised taxi 
equip ment that can han dle diff er ent mod-
els of eVTOL. Based on the fre quency of 
take-off and land ing, mov ing eVTOL 
off the final take-off and land ing area 
as quickly as pos si ble is a pri or ity. This 
will need to be done in sev eral ways, as 
eVTOLs do not fol low a stan dard method 
for taxi ing — some will have self- 
pro pelled sys tems used to taxi, oth ers will 
need a tug to nav i gate them to the stand. 
Some will land on skids, oth ers will land 
on wheels.

Regardless of the type of eVTOL, 
vertiports will need to reserve space spe-
cifi  cally for charg ing, and the type of 
charg ing may affect what infra struc ture 
is devel oped. The eVTOL bat tery type is 
also a key con sid er ation and will require 
standardised equip ment that can han-
dle a vari ety of bat te ries, some of which 
may be rapid charg ing and oth ers may be 
inter change able. Charging may be quick 
for eVTOLs that under take short hops 
and do not use the full bat tery charge. 
But a long jour ney where the bat tery 
is sub stan tially run down may require 
a rel a tively long charg ing period. Each 
of these aspects will fac tor into air port 
oper a tors’ cal cu la tions on the kind of 
infra struc ture needed and devel oped.

And finally, the ques tion yet to be 
deter mined is who pays for the vertiport: 
the eVTOL oper a tor and man u fac tur ers? 
The air port oper a tor? Or some com bi-
na tion of these enti ties? Whoever it is, it 
is impor tant to have a finan cially fea si ble 
busi ness case which can dem on strate sus-
tain able devel op ment and oper a tion.

ENERGY
Energy impacts on air ports are two-fold: 
the charg ing infra struc ture required to 

meet the increase in per sonal and com-
mer cial elec tric vehi cles and the charg ing 
infra struc ture needed for eVTOLs. These 
air craft require sub stan tial power draws 
from the energy grid — with each charg-
ing, an eVTOL’s air frame could poten tially 
con sume more power in 20 min utes than 
ten homes in Southern California on a 
sum mer day.

Utilities across the United States and 
Europe rec og nise the need to upgrade 
ene rgy grids to meet the chal lenges 
presented by elec tric vehi cles. This is par-
tic u larly concerning to air ports, as many 
are already at the limit of their energy 
sup ply with out these addi tional energy 
demands. Adding to the com plex ity are 
the new reg u la tions governing char ger 
stand size and the infra struc ture to cover 
the pas sen ger cabin that some eVTOLs 
require for cooling. Collaboration with 
util ity com pa nies and eVTOL man u-
fac tur ers and devel op ers may be key to 
deliv er ing the energy required.

For eVTOL oper a tors, and air port 
oper a tors, via bil ity depends on air craft 
turn around. Because these air craft only 
carry up to six peo ple, includ ing a pilot, 
oper a tors will need a speedy turn around, 
com pa ra ble to a Formula One pit stop. 
In this instance, get ting in and out of 
the vertiport quickly will enable eVTOL 
oper a tors to max i mise rota tions, a fac tor 
that is essen tial for profit.

As with efforts within the broader elec-
tric vehi cle sec tor, with the intro duc tion of 
the International Electrotechnical Com-
mission 61851 stan dard,7 an inter na tional 
stan dard for elec tric vehi cle con duc-
tive charg ing sys tems, the advanced air 
mobil ity indus try must con sider mea sures 
that allow the util ity com pa nies and air-
port oper a tors to plan for evolv ing mar ket 
needs, includ ing bat tery type and pro pri-
e tary charg ing meth ods on the energy 
grid.
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Charging speed is expected to have the 
greatest impact on gate time, so it will be 
impor tant to get the energy infra struc ture 
right. This means bal anc ing short-term 
charg ing infra struc ture invest ments with 
the abil ity to sup port this mar ket’s rapid 
inno va tion with the likely medium to 
long-term changes to the charg ing pro cess.

Deploying a scal able strat egy can estab-
lish a vertiport that sup ports short-term 
and long-term charg ing needs. This might 
include using bat te ries to accom mo date 
antic i pated surge charg ing over short peri-
ods, while also antic i pat ing pro gram matic 
impacts that poten tial inno va tions and 
even alter na tive fuels may intro duce.

Determining the right mix of energy 
invest ments is among the greatest chal-
lenges for air port oper a tors and the 
eVTOL man u fac tur ers and devel op ers, 
who must deter mine the most prac ti-
cal and cost-effec tive means of accessing 
energy, given the evolv ing nature of this 
indus try. While most eVTOLs are cur-
rently powered by elec tric ity and have 
a bat tery on board for stor age, as the 
indus try matures, eVTOL oper a tors may 
con sider switching fuels — for exam ple to 
hydro gen fuel cells, which are cur rently 
con sid ered the most via ble alter na tive to 
bat tery-based eVTOLs.

Hydrogen power will prob a bly reduce 
weight, improv ing eVTOL range and eco-
nom ics. Green hydro gen cur rently could 
be gen er ated off-site and trans ferred to 
vertiport stor age tanks like air port fuel 
tanks. As hydro gen infra struc ture capabil-
ities develop, it will become increas ingly 
fea si ble to inte grate it into a scal able ver-
tiport. Airport oper a tors can com bine this 
approach with lim ited electrical infra-
struc ture invest ment and power for the 
ini tial eVTOL net work roll outs, with the 
capac ity to feed an onsite electrolyser and 
hydro gen stor age and fuel ling sys tem. This 
will sup port increased oper a tions with out 

affecting the local util ity grid and can 
con serve finan cial resources that may be 
needed for addi tional pro jects as eVTOLs 
ramp up.

AVIATION
With eVTOL implementation seem-
ingly just around the cor ner, a rev o lu tion 
waiting to hap pen, inte grat ing these 
flights and flight oper a tions will become 
an impor tant part of the FAA’s and 
EASA’s cal cu la tions. Initially, at least, 
eVTOLs will have a pilot on board fly-
ing the air craft who will be sub ject to 
reg u la tions.

One con cern that air port oper a tors 
have are oper a tional delays. Airport oper a-
tors do not want to have one air craft ready 
for take-off on the run way with six air craft 
in line waiting for an eVTOL to get out 
of the way. To pre vent these sce nar ios, it 
may be ben e fi cial to adapt existing heli-
pads, where pos si ble. Those flight routes 
may be the most expe di ent for eVTOLs 
because the take-off and land ing routes 
are already established. In air ports with-
out these existing resources, own ers and 
oper a tors will want to see the poten tial for 
inte gra tion before con sid er ing build ing a 
vertiport (Figure 2).

In the USA, the FAA requires fed er ally 
funded air ports to depict the vertiport 
infra struc ture or equip ment on their air-
port lay out plans8 before allowing them 
to incor po rate eVTOLs into their oper a-
tions. This includes converting a heli pad 
into a vertiport.

Either sce nario requires air port oper-
a tors to eval u ate the costs and ben e fits. 
They may elect to build and operate 
these facilities them selves or may opt to 
have a developer build it and operate it 
at no cost to the air port. Those air ports 
electing to build and man age these facil i-
ties will first need to see the busi ness case 
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behind the eVTOL to ensure cost effec-
tive ness and prac ti cal ity.

Maintaining oper a tions is vital to 
air port own ers and oper a tors. Evaluat-
ing vertiport loca tion in rela tion to the 
air port’s run way place ment, the impact 
of the wind and typ i cal wind shifts will 
be vital in pre vent ing air space con flicts 
and oper a tional inter rup tions. The FAA 
requires the vertiport land ing area be 
situated 300–700ft away from the cen tre 
line of an aero plane run way,9 with the 
dis tances deter mined by air port run way 
sizes and loca tions. The FAA and EASA 
will also need to con sider how to inte-
grate eVTOLs into controlled airspace. 
According to the US Concept of Oper-
ations devel oped by NASA, eVTOLs 
are likely to be oper at ing at alti tudes 
between 1,000 and 4,000ft.10 Air traf-
fic con trol lers may need to divert a 

south bound eVTOL tak ing off at a ver-
tiport located north of the run way first 
north and then east or west by 5 nau ti cal 
miles before turn ing south, enabling the 
eVTOL to fly under air car ri ers depart-
ing from the air port’s run way.

There are numer ous sce nar ios for 
inte gra tion into oper a tions. In con-
trolled air space, eVTOLs will be 
directed by the existing air trafc con-
trollers, who will inte grate them into 
the national air space sys tem. eVTOLs 
will fol low the same visual flight rules as 
pri vate and non-pri vate air craft, which 
require the pilot to stay clear of clouds 
and visu ally pre vent incur sions. What 
has yet to be deter mined is if the FAA 
may require eVTOLs to solely operate 
between 1,000 and 4,000ft, similar to 
the 400 foot regulation that has been 
enforced by the FAA with drones.

Figure 2 eVTOL image cour tesy of Vertical Aerospace
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At least in the ini tial years, eVTOLs 
are expected to be fly ing under visual 
flight rules (VFR), per FAA regu la tion, 
mean ing eVTOL air craft will rely on 
what the pilot is  able to view from the 
cock pit (Figure 3). As a result, they will 
not be  able to fly in foggy con di tions or 
when there is high cloud cover. In some 
areas, eVTOLs will be sub ject to vis i bil-
ity con di tions and only per mit ted to fly 
with cloud ceil ings greater than 3,000ft 
and vis i bil ity greater than 5 miles. In 
some instances, eVTOLs may be  able 
to use mar ginal VFR with a ceil ing of 
1,000–3,000 feet and/or vis i bil ity inclu-
sive of 3–5 miles. But per mit ting flight 
in those con di tions is likely to be an 
oper a tor deci sion. This is a sig nifi  cant 
lim i ta tion affect ing the hours of eVTOL 
oper a tion — espe cially dur ing win-
ter months, with a resulting impact on 
oper at ing eco nom ics.

COMMERCIAL
Development of eVTOLs and verti-
ports is a pri vate sec tor enter prise that is 
attracting sig nifi  cant inflows of pri vate 
cap i tal. This pri vate cap i tal will demand 
a return on invest ment. As a result, it is 

impor tant that the eco nom ics of eVTOL 
oper a tion and vertiports stack up.

The poten tial to monetise this new 
form of transportation may incentivise 
air port own ers and oper a tors to attract 
eVTOL oper a tions. As a fresh rev e nue 
stream, eVTOLs can pro vide addi tional 
income, which will be required to off-
set the costs of their ini tial infra struc ture 
invest ments as well as main te nance and 
facil i ties use. As the indus try evolves, 
col lab o ra tion between air port own ers 
and oper a tors and vertiport and eVTOL 
oper a tors will be key. Working together 
on pric ing strat e gies to sup port indus try 
sus tain abil ity will ensure its via bil ity for 
all (Figure 4).

In the short term, as the mar ket 
matures, it is likely that vertiport oper a-
tors will expe ri ence a monop o lis tic mar ket 
envi ron ment. It is impor tant that eVTOL 
ser vices are not priced out of the mar-
ket as a result. Equally, it is essen tial that 
air port oper a tors avoid overcharging verti-
port oper a tors for infra struc ture pro vi sion 
and ser vices. Doing so could result in the 
devel op ment of an inde pen dent com pet ing 
vertiport on their door step, pro vid ing no 
tan gi ble direct finan cial ben e fit to the air-
port oper a tor. Positive early devel op ment 

Figure 3 Most eVTOL are expected to fly under visual flight rules, as defined by the FAA. This reg u la tion may impose some 
oper at ing lim its
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of this sec tor will rely on the for ma tion of 
eco sys tems, so suc cess ful devel op ment of 
vertiports will require cross-stake holder 
col lab o ra tion.

There are sev eral rev e nue mod els, 
which vary depending on the oper at-
ing model adopted by the air ports. An 
air port may adopt the land lord model, 
where it leases a plot of land to a vertiport 
devel oper and oper a tor, such as Ferrovial 
Vertiports, in return for the pay ment of 
a lease to the air port oper a tor. This lease 
could be struc tured as a fixed annual 
pay ment, or with a fixed and var i able 
com po nent, depending on the vertiport’s 
annual through put. The alter na tive is 

for the air port to be the devel oper and 
oper a tor, in which case air ports may 
model fees for eVTOLs based on a sim-
i lar struc ture to those for com mer cial 
air lines, charg ing fees for each eVTOL 
that lands and takes off from the air port’s 
vertiport, as well as parking fees, air craft 
reg is tra tion, pas sen ger and secu rity fees, 
and elec tric ity sup ply. Airports may also 
deter mine if the vertiport itself will be 
more func tional — mean ing it is a quick 
pass through for pas sen gers — or if the 
facil ity holds shop ping and food and 
bev er age out lets that allow pas sen gers 
to dwell. This is likely to evolve as the 
range of eVTOLs increases over time.

Figure 4 Reflecting the inno va tive nature of eVTOL air crafts, vertiports with flex i ble and mod u lar ele ments will enable these ter mi nals to expand as pas sen ger  
demand grows
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REGULATION
While the reg u la tory pro cess is multi-
lay ered and com plex, the first step 
towards inte gra tion is establishing flight 
and safety stan dards. In the US, NASA 
is tak ing the lead on this pro cess, devel-
op ing stan dards that, once approved, 
will be admin is tered by the FAA. In the 
Euro pean Union, EASA is work ing to 
develop stan dards and cer ti fi ca tions. Each 
of these agencies is begin ning to pro vide 
guid ance to eVTOL oper a tors, man u fac-
tur ers and devel op ers, as well as to air port 
oper a tors, which will be impor tant as the 
indus try gains its foot hold.

In Europe, the guide lines may be 
slower to cir cu late as countries across the 
Euro pean Union trans late the infor ma-
tion and adapt them to fit their national 
net works. In addi tion, in Euro pean 
countries many air ports are pri vately 
owned or have pub lic–pri vate part ner-
ships. As a result, the push to con tinue 
devel op ing these guide lines is com-
ing from locally formed con sor tiums. 
Urban Blue — an eight-air port con sor-
tium spon sored by the Ital ian Aviation 
Authority, headed by Rome air ports and 
other Ital ian air ports includ ing Bologna 
and Venice, as well as Nice air port in 
France — is devel op ing its own eco sys-
tem, cre at ing strat e gies and work shops 
to push the reg u la tory pro cess for ward. 
This com bi na tion of high-level guid-
ance, local reg u la tion and gen eral best 
prac tices can pro vide a frame work in 
which eVTOLs can begin com mer cial 
oper a tions. Similar eco sys tems are being 
devel oped across the world, bring ing 
together key stake hold ers, includ ing 
air craft devel op ers, vertiport devel op-
ers, and reg u la tors and munic i pal i ties, 
to develop vertiport net works across and 
between cit ies where a strong use case 
has been iden ti fied.

All eVTOL man u fac tur ers in the USA 
are looking to receive three main types of 
cer tifi  cates. The first is Part 135 certifi-
ca tion, which allows for on-demand 
commer cial air taxi oper a tions —  
cur rently, only one eVTOL devel oper, 
Joby (Figure 5), has received Part 135 
cer ti fi ca tion.11 The sec ond type of cer ti-
fi ca tion denotes approval of the air craft 
and all  its com po nent parts, such as the 
pro pel ler, engines and con trol sta tions, 
and signifies that the design is in com-
pli ance with appli ca ble air wor thi ness, 
includ ing noise, fuel ling, venting and 
exhaust emis sion stan dards. And finally, 
the pro duc tion cer tifi  cate allows for the 
manufactur ing of dupli cate prod ucts 
under an FAA-approved design.

Several major com pa nies in the 
eVTOL indus try are test ing pro to types 
as a means of work ing towards EASA 
and FAA cer ti fi ca tion. According to 
Mc Kinsey & Company, because the air-
craft must first be cer ti fied before the 
indus try can become active, 98 per cent 
of the research and design bud get is spent 
on the air craft, leav ing only 2 per cent 
for vertiport devel op ment. However, 
eVTOL com pa nies do under stand that 
build ing safe and effec tive vertiports is 
key to suc cess, espe cially since the FAA 
and EASA are already focused on estab-
lishing reg u la tions for vertiports, since 
they are expected to be situated in heav-
ily pop u lated urban loca tions.

According to a report by McKinsey, 
depending on size and mis sion, the cost 
to build each vertiport facil ity could vary 
greatly, rang ing between US$200,000 
and US$7m.12 EASA13 recently published 
a 179-page doc u ment provid ing of cial 
guid ance for air port oper a tors and deci sion 
mak ers, as well as for eVTOL and vertiport 
man u fac tur ers, for build ing vertiports. 
Incorporating feed back from orig i nal 
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eVTOL equip ment man u fac tur ers, ver-
tiport com pa nies, eVTOL oper a tors and 
man u fac tur ers, and experts across the 
Euro pean Union, the EASA doc u ment 
lays out spe cific guide lines for vertiports, 
includ ing a unique funnel-shaped area 
above each vertiport des ig nated as ‘obsta-
cle-free vol ume’ zones.

This EASA doc u ment, which was cre-
ated as a means of devel op ing vertiport 
design spec i fi ca tions, includes feed back 
from these stake hold ers around dimen-
sions, max i mum take-off mass, lat eral 
manoeuvering area dur ing take-off, rec-
ommended approach and depar ture paths 
com pared to ICAO heli port spec i fi ca-
tion, required take-off dis tances needed 
and air craft char ac ter is tics for rejected 

take-offs, taxi ing, ground move ment, 
parking require ments, and rec om men-
da tions for down wash pro tec tion for safe 
oper a tions and min i mal haz ards.

The publication included initial proto-
type vertiport tech ni cal design spec i fi ca tions, 
even as the agency con tin ues to work 
towards a full set of reg u la tory require ments 
for vertiport oper a tions. Those rules are 
expected to deliver detailed design spec i fi ca-
tions, qual i fi ca tions for vertiport oper a tional 
require ments and oper a tional over sight, and 
could be foun da tional for air port oper a tors 
and own ers as they work to develop these 
facil i ties.

Safety and secu rity issues are a sig nifi -
cant point of con cern for the two agencies 
and are also likely to spur reg u la tions 

Figure 5 eVTOL image cour tesy of Joby Aviation
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for air port own ers and oper a tors. In the 
USA, the FAA14 posed ques tions to air-
port own ers and oper a tors as it exam ined 
design and safety fea tures of eVTOLs to 
deter mine what should be incor po rated 
and required at US vertiports. The doc-
u ment notes that firefighting tech niques 
for eVTOL air craft are still unknown and 
may diff er from model to model. Provid-
ing ade quate fire pro tec tion for eVTOL 
air craft on vertiports will require a full 
under stand ing of the haz ards, such as a 
ther mal run way, related to the spe cific 
air craft that will be using the vertiport. 
This also applies to the util ity infra-
struc ture needed to charge the eVTOL 
air craft.

CONCLUSION
As eVTOLs con tinue to blaze a new path 
across the transportation net work, they 
are poised to bring rapid changes to air-
port oper a tions and func tions. Driven by 
pri vate indus try, what had once been con-
sid ered the stuff of sci ence fic tion is now 
becom ing a real ity. As the indus try con-
tin ues to evolve, new ques tions con tinue 
to arise for air port own ers and oper a tors 
across such fac tors as reg ula tion, energy 
infra struc ture, vertiport devel op ment, 
air port oper a tion inte gra tion, avi a tion and 
safety, and financ ing and invest ment.

While eVTOLs do pres ent chal lenges 
to air port oper a tors and own ers, those that 
embrace the poten tial for these air craft 
and col lab o rate with eVTOL man u fac-
tur ers and oper a tors may find a new and 
sig nifi  cant source of rev e nue in addi-
tion to increased air port traf c through a 
new form of air travel that is driv ing the 
devel op ment of advanced multi-modal 
transportation options. Those air port 
own ers and oper a tors that under stand the 
poten tial for eVTOLs and begin to take 

this new indus try seri ously may posi tion 
their facil i ties for pros per ity for years to 
come. Those that remain sidelined may 
miss the oppor tu nity to shape, influ ence 
and profit from this avi a tion rev o lu tion.
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