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1 ABSTRACT

Initially discussed primarily from a technologigarspective, the topic of connected and automatbities
begins to take root in interdisciplinary discour$etd in spatial planning and urban research. Naoser
discussions appeal to the ,holy trinity“ — sharadtomated and electric vehicles — that should teadvay

to a more sustainable urban mobility. Connectivity,a precondition for shared mobility servicesl&o
considered. Research foci go beyond the transpoinblogy and include primary or secondary effdtis
could be borne by in the mobility and urban systdmong the secondary effects, financial implicasidor
public budgets are subject of this text. Fiscaé& could be triggered by both automation and ectiwvity,
possible changes in vehicle ownership, sharingth@daeed for (new) infrastructures. This papesgnés a
qualitative analysis of the fiscal effects of au&dimn, connectivity, electrification and sharing fiodividual
road transport. For this purpose, the primary ¢$face analysed on the basis of current internaitstadies,
and the resulting secondary effects are derivedn®rsubnational level of Austria. Finally, thersfgcance

or value of the affected revenue and expenditutegcaies in the budgets of the federal provinced an
municipalities in Austria is illustrated. Lossessmfurces of revenue like the duty on vehicles basefliel
consumption, the engine-related insurance tax erp#rking management which affect the budgets of
Austrian provinces and municipalities directly @& the fiscal equalisation system as well as petsms on
the resulting investment requirements and subseaquoests for urban infrastructure are shown. Oveitll
becomes clear that new sources of revenue woulel taelve developed if these effects occur cumullgtive

Keywords: sharing, holy trinity, automated vehicliescal effects, mobility

2 INTRODUCTION

In view of the increasing role of automation anditdilisation within the mobility system, cities &aa In
view of the increasing role of automation and diligtation within the mobility system, cities facespecial
challenge. Although stakeholders attribute higlevahce to the topic (Berger 2018), possible effeatsl
ways to respond remain vague at crucial points. é@n the long planning and development processes i
cities make it necessary to first identify preparsg that can be meaningfully started and opemsive
exchanges between practice and research. Amongtbthgs, these preparations include a study ofiptes
effects on city budgets, that migh occur as a tefwdn increasing role of connected and automagdicles

in the future mobility system.

Previous research on connected and automated tramss mostly focused on the technical functianthe
impact on the traveler (Milakis et al., 2017: 4Bpssible effects on city budgets have so far omelgnb
discussed in isolated studies in the US (e.g. Glagk 2017, Leimenstoll, 2017) or the United Kiogd(e.g.
Transport Systems Catapult 2017); a study in then@e-speaking world is still missing.

This article contributes to the study of these @ffeand, using the example of the affected categaof
revenue and expenditure in the budgets of the pecegi and municipalities in Austria with a spectalufs on
Vienna, shows the significant impact that a chamge¢he mobility system could bring. First of all, a
qualitative evaluation of possible effects of carted, automated and electric vehicles is presesmedthe
possible magnitude or scope is shown on the bdsitheo current situation in the federal states and
municipalities in Austria as well as for the citf\Genna.

Thus, the study combines the three major futumredsen private transport 1) sharing (as a primdisce of

automation and connectivity), 2) automation, anél8ytric mobility. At times enthusiastically refed to as
the “holy trintiy “ of future mobility. While the mbable interaction of automation and new mobaigyvices
(Mobility as a Service, MaaS) is repeatedly empeakiin the literature (e.g. Katsuki & Taniguchi Zp1
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there is no intrinsic connection to electromobiligollosche & Schwedes, 2016). Even if automatiod a
electrification are not linked, the decision tolue electromobility emphasises the simultaneityhef two
phenomena (Bormann et al., 2018: 12). The budgetffegts of a simultaneous change in public trartspo
are not dealt with in this text.

A three-level structure is applied to describe fimancial impact of connected, automated and dtectr
vehicles. Automation, electrification and a focusroobility services (that require connectivity) wblead

to possible changes of vehicle ownership and itrixesiral requirements (primary effects). The pmyna
effects lead to changes in revenue and expenddtbe public sector, described as secondary (jisca
effects. Further secondary effects as well as asiditions and indirect (fiscal) effects are nomsidered in
the article.

Fig. 1 gives an overview of the new phenomena ivape transport as well as the considered effautistle
related structure of the article.

Framework conditions,

Phenomena in private transport Indirect effects
Intermediate consumption
Automation Connectivity Electrification —> effects, energy,
innovation

Vehicle technology

anary effects < Legal framework
Infrastructure Vehicle Inventory Use of Vehicles
Settlement structure,
iy . Vehicle ownership, Vehicle mieage, traffic efficiency and location choice
digital physical . ; . .
MaaS traffic safety; parking fees, penalties — -
> Emissions, accidents,
etc.
Public and private task fulfilment \L
Secondary (fiscal) effects
Puplic task Budgetary implications Indirect fiscal effects
fulfillme nt Infrastructure effects Tax effects
Central government Construction/ Buildin Financial implications of]
: . ng Oown Shared taxes the indirect effects
(investment, financing) taxes for
State governments - - each Fiscal Equalization Indirect production- and
Operation, malﬁtenance level (Distribution of shared income-based (tax) effects
(current expenditure, fees) taxes to levels/entities)
Local governments
local/regional medium-/long-term fiscal (net-)effec

Figure 1: Overview: phenomena in private transpenvell as primary and secondary (fiscal) effduteugh automation,
connectivity and electrification (source: own regmetation)

3 AUTOMATION, CONNECTIVITY AND ELECTROMOBILITY AS NEW PHENOMENA IN
PRIVATE TRANSPORT

3.1 Automation

Automated driving means the (complete) performinig tlee driving task, i.e. longitudinal control
(accelerating and braking) and the lateral cor(st#dering) of a vehicle, through a system (VDA 2015,
Kollosche & Schwedes 2016: 21). The most commotesyatisation of the progress of vehicle automation
today are the six SAE levels (table 1). In the entrversion (SAE International 2018) the classifara
includes level 0 (not automated) up to level 5lyfalutomated). It is assumed that the leap betieesi 3
and level 4 has to be accorded special importaraee the point of view of local fiscal effects. Up &nd
including level 3, the human being is the fallbackde in the event that the automated driving system
no longer cope with a driving task. In practicahts, this means that the driver remains a drivetjdfree

to retire to a monitoring function, while the drig automation system takes over longitudinal aberda
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steering as well as the acceleration (and bralahtfle vehicle. Beginning with level 4, the driterns into

a passenger. The attention of the person in thieleeb no longer relevant to the dynamic driviagk (SAE
International 2018: 17, Kollosche & Schwedes 2®B: The decisive factor is that the performancéhef
highly automated driving system is limited withiavel 4. The automated driving system operates under
previously designated and known conditions, i.eerafional design domain (SAE International 2018) fo
example at low speeds, good visibility, under thewsion of other road users or in a geographicdifined
area. Fully automated driving systems (level 5)knadrall times, on all roads and under all condiio

Level | Name Monitoring  of Fall-back level | Performance of the
the environment system

0 No Driving automation Driver Driver -

1 Driver Assistance Driver Driver Some applications

2 Partial Driving Automation | Driver Driver Some digptions

3 Conditional Driving| System Driver Some applications

Automation

4 High Driving Automation System System Route Infrastructural
Campus, Pedestrign®duirements,
T vehicle

ownership,

Motorway mobility

Roads in urban area| services

5 Full Driving Automation System System All appliicans
Table 1: Levels of automation based on systematisaf SAE (source: Mitteregger 2018 adapted froki $nternational 2018)

Whereas there are no official statistics for Aastfior Germany figure 2 shows that the share of new
registered passenger cars equipped with diffenéwerdassistance system increased in Germany fi@hs 2
to 2016. It is expected that this share will furtinerease in the coming years.

0,7 62%
0,6 52%
0,5 37% 38%
04 27% 32% 97 259
0,3 19% 21% 14% 16%
0,2 9% 11% 11%,
-
0 1
Left turn Trafficjam  ACC/ACC Road sign Intelligent  Lane assist Driver Automatic  Park assist
assist assist Stop & Go recognition headlight systems drowsiness emergency systems
control detection braking
systems
2015 m 2016

Figure 2: Share of new registered passenger caipp with different driver assistance system&énmany 2015 and 2016
(source: Bosch 2018)

3.2 Connectivity

Connectivity is the requirement for the connectmnvehicles with the environment and describes the
transmission of data between the vehicle and otinities (Car-to-X-Communication, C2X). It can be
further differentiated here whether (1) data issraitted between vehicles (car-to-car communica@#C)

or (2) between the vehicle and the infrastructuwas-{o-infrastructure communication, C2I) (Perretk,
2017: 6). Connectivity is of considerable imporergince many of the effects expected of automated
vehicles (see, for example, Section 3.3) can oobupwith connectivity (Perret et al., 2017: 6). &xample

of this would be the higher throughput per laner@ases in road capacity), which presupposes &fitles
communicate with one another (Friedrich, 2015: 3Zhe question still remains open as to whethertand
what extent, especially in urban areas, it willriezessary for vehicles additionally to be conneetet
infrastructural components (traffic lights, trafficformation and control systems). However, it @so be
assumed that vehicles generally exchange consigierabre information with their manufacturer or

REAL CORP 2019Proceedings/Tagungsband ISBN 978-3-9504173-6-4 (CD), 978-3-9504173-7-1r{pri @'
2-4 April 2019 — https://www.corp.at Editors: M. SCHRENK, V. V. POPOVICH, P. ZEILE, PLESEI, C.BEYER, J. RYSER



Shared, Automated, Electric: the Fiscal Effectthef“Holy Trinity”

operator. Connectivity is of importance in the prasstudy as it makes possible automated mob#ityices
and thus affecting vehicle owenership.

For Austria, Statista (2019) estimates a total nermiif 970.000 existing connected cars for 2019 and
predicts a rather strong growth to nearly two millconnected cars until 2023 (figure 3).

2.500.000
2.000.000
1.500.000
1.000.000

500.000

0
2017 2018 2019 2020 2021 2022 2023

Figure 3: Number of existing connected cars in Aagprediction) (source: Statista 2019)

3.3 Electrification/Electromobility

Electrification/electromobility is the process woicreasing the number of electrically driven velscthat
have an energy storage device (battery). Such leshido not produce any exhaust emissions during
operation and therefore gain increasing importamspecially against the background of sustaingbilit
aspects (recognition that conventional combustiogirees burn a resource that is dwindling in the
foreseeable future to produce climate-damaging)@Q@d local emission limit values (Thomes et al201
15, Kollosche & Schwedes 2016: 20, Bormann et &4B2Q3).

As emphasised above, the automation of vehiclesedextromobility are not directly related. Sinces th
partially automated vehicles currently availabletiom market are also often electrically driven (Bteet al.,
2017: 7, VDV 2015: 8), it is assumed that an eleatrive form could also be used more widely along
automation side, although automated vehicles calslol be equipped with conventional internal combust
engines.

In Austria electrically driven vehicles are gainimgreasing importance. Figure 4 shows that nurobeew
registered battery electric vehicles (BEV) and glu@ybrid electric vehicles (PHEV) increased frad® in
the year 2010 to 7.154 in the year 2017. Although share of electrically-driven vehicles of all new
registered vehicles was 2,02 % in the year 20lificieased considerably in the last years andpitadicted
that this share will further increase in the nesdrng (figure 4).

8.000 3,00%
6.000 2,00%
4.000

0,

& 2.000 1,00%

2 0 . 0,00%

2010 2011 2012 2013 2014 2015 2016 2017

Share of new registrated
vehicles

plug-in hybrid vehicles (PHEV)

Number of new registrated

BN battery electric vehicles (BEV)

=== 5 hare of electrically drivenvehicles of all new registrated vehicles
Figure 4: Number and share of new registered BEVRIHEV of all new registered vehicles (source: Aagtch 2018)

4 PRIMARY EFFECTS: INFRASTRUCTURE, VEHICLE INVENTORY AND USAGE

The new phenomena of automation and connectivitwels as increasingly electric vehicles are causing
effects in the areas of infrastructure and vehitlentory as well as regarding the use of vehigbesnary
effects) (Milakis et al., 2017: 21).
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4.1 Infrastructure

The impact of connected, automated and electricke=hon infrastructure depends in particular anldgal
requirements yet to be defined, which must be meheé future (Perret et al., 2017: 18). For examate
described above, it is also conceivable that caedeautomated and electric vehicles must for tbetrpart
be able to handle today's requirements without igdgl investing in the infrastructure. In any case
however, changes could become necessary both insttieetural-physical transport infrastructure, in
particular with regard to electromobility, as wels in the digital data transmission infrastructéoe
connectivity and control (Dangschat 2017: 8, Métgyer 2018).

4.1.1 Structural-physical transport infrastructure

With regard to the transport infrastructure it dddoe ensured — in particular with regard to thecfional
operation of automated driving systems — that madkings and traffic signals are clearly visiblesemsors.
In addition, possible stopping options such as paent hard shoulders or breakdown bays at motoraays
smaller stopping spaces in the urban area would tmbe created (Perret et al., 2017: 18). In idld Df
electromobility, there is also a need for charginfjastructure, especially in urban areas. In aoldjta
switch to electromobility to a significant exterdutd also require a reorganisation of the urbatedtity
grid (Seebauer et al., 2018: 42).

4.1.2 Digital data transmission infrastructure

With regard to the data transmission infrastructeguired by connected, automated and electricileshc
there is likely to be a need for a much more powerfobile data transmission system (G5; 5G) agitia

exchange between the vehicles must be processedlitime (Nokia 2016; Dangschat 2017: 8). In addit
to the optimisation of the transmission power,réid@bility of the data transmission must be gutead and
these systems must be set up nationwide or inaeteareas. In addition, standardisation of infratire

components and their interfaces would also havaki® place (Perret et al., 2017: 19).

4.2 Vehicle Inventory

Regarding car and ride sharing services, i.e. Heedi individual vehicles by different people satialy
(car sharing) or parallel (ride sharing) in parfiécithe automation of vehicles allows a facilitatiof sharing,
as the vehicle is supplied to the users indepehdandl also removes itself independently afterube (Lenz
& Fraedrich 2015: 188). This eliminates the neadufgers to first find the location of the sharirghicles
before they could use the vehicle, which facilgabehavioural change from using the personal vehil
consuming a mobility service (Perret et al., 202)7:Connected, automated and electric vehiclesdcbal
combined as additional transport services and fiated into a Mobility as a Service platform, thusoa
leading to a decline in privately owned vehiclegrfk & Fraedrich 2015: 189, Perret et al., 2017: 7).
Numerous modeling and studies (e.g. Internatiomah3port Forum 2015, Fagnant et al., 2015 etcynass
that the number of vehicles to process the currafiic demand in motorised private transport cohéd
reduced by up to 90 % if all private vehicle trgge replaced by automated vehicles with car shaRidp
sharing can even reduce it by up to 95 % (Soterogoet al., 2019). Consequently, the vehicle inegnt
could be reduced enormously.

4.3 Use of vehicles

4.3.1 Vehicle mileage (vehicle kilometers travelled)

Modeling studies on automated driving (e.g. Hor&let2016, Auld et al., 2017, Kim et al., 2015, ged et

al., 2018) describe that automation could signififaincrease vehicle mileage. On the one handk it
emphasised that automated vehicles could attramts usf other means of transport, in particular jubl
transport, as vehicle use through automation besomere attractive and also new user groups
(children/teenagers, adults without a license) @aude such vehicles. On the other hand, for autxmnat
vehicles with car sharing also mostly an increasgehicle kilometers travelled is reported due napty
rides. In addition, the possible savings in timd Ewer costs of use due to the automation of vesicould
generally lead to a higher consumption of mobitibd an increase in vehicle mileage (see Heinrifis:2
235).
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4.3.2 Traffic efficiency and traffic safety

Connected and automated vehicles are also oftexciatsd with optimising traffic efficiency and ireasing
traffic safety (see BMVIT 2018). For example, Frietl (2015) reports that a significant increaseapacity
can be expected from connected and automated &eshighich means that existing transport infrastmest
can be used more efficiently (Friedrich 2015: 3IA).addition, it is emphasised that savings in fuel
consumption are also possible as a result (Barndsu&el 2017: 21). Moreover, there are also positiv
impacts on road safety, especially through autamaéis automated vehicles explicitly adhere to itraff
regulations such as speed limits, etc. (such spegrdations are often also associated with a mfficent
traffic organisation) and human errors, which asponsible for the majority of road traffic acciten
disappear (VDV 2015: 8, Anderson et al 2016: 4).

4.3.3 Parking

It is known that private cars are parked an aveodgrore than 23 hours a day, thus claiming spacthe
private property or in the public space of theet(€anzler 2015: 1). Since automated vehiclesocdule
themselves and as previously described, far fewhicles are required to process the current trdéimand
in private transport, this could also have a coarsildle effect on the parking requirements of cifiggedrich
& Hartl 2016: 7). Modeling studies (e.g. Interna@b Transport Forum 2015, Friedrich & Hartl 2016289
et al., 2015) indicate that the parking space reguent could be drastically reduced by 80 % to 9@wen
aussuming that all private vehicle trips are repibloy automated vehicles with car or ride shariragisg.

5 SECONDARY, FISCAL EFFECTS

Among other secondary effects (see Milakis et24l1,7: 27), this paper focusses on the possiblensiacy
fiscal effects related to the primary effects diosat above. Here, both revenue and expendituredazae
expected (see Transport Systems Catapult 2017: 15).

5.1 Overview of possible secondary effects

Table 2 shows the possible secondary fiscal effeictgitomation, connectivity and electrifcationpnvate
transport resulting from the primary effects ddsedi above.

As far as infrastructure is concerned, the pubbBct@ could incur considerable expenditure for the
installation or adaptation of transport infrasturet due to automation and for the constructionhafrging
infrastructure due to electrification. Also, thetaddishment of new or the optimisation of existidgta
transmission infrastructure would mean a high arhofiexpenditure for the public sector.

The potential reduction in vehicle inventory througutomation facilitating car and ride sharing dolelad
to a reduction in revenue from the duty on vehitlased on fuel consumption, engine-related inser&amc
and motor vehicles tax.

In addition, the parking space requirement assediaith the lower number of vehicles could alsalleaa
reduction in revenue from parking space managenasmt parking fees. This means that parking
management as a source of revenue for the puliorses drying up, and can no longer be used as an
instrument of traffic control.

The lower fuel consumption associated with incrdaseffic efficiency (through automation and
connectivity) could also lead to a possible reducin tax on mineral oil, although this could pbsgibe
counteracted by the increased use of vehicles @a#h Turkel 2017: 21). In any case, however, the
electrification of vehicles, i.e. electric driveehicles, could lead to a reduction in income frém ¢&xcise
tax, as is already the case in Norway today (sdd$2018: 7).

Secondary, fiscal effect

Phenomena Primary effect Revenue Expenditure
Automation Transport infrastructure
Connectivity Infrastructure DR MIESIIEE - (elgiE]

transport infrastructure)
Electrification Charging infrastucture
Duty on vehicles based on fuel consumptio

Vehicle inventory (Decrease ¢

Automation, connectivity :
privately-owned cars)

Engine-related insurance tax

Motor vehicles tax

Use of vehicles
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Automation Parking space requirement Parking space management/ parking fees | Infrastructure for parking

Parking/traffic penalties
Automation and| Traffic efficiency and traffic| Tax on mineral oil*
Connectivity safety

Table 2: Overview of the described primary effents the resulting possible fiscal effects (souowen illustration). * The
electrification of vehicles also leads to a redareidf income from the mineral oil tax.

The potential reduction in vehicle inventory thrbugutomation could lead to a reduction in revemoenf
the standard consumption tax, motor-related insigraa&mx and motor vehicle tax.

In addition, the parking space requirement assediatth the lower number of vehicles could alsalleaa
reduction in revenue from parking space manageraedt parking metering. This means that parking
management as a source of revenue for the pultiorses drying up, and can no longer be used as an
instrument of traffic control.

The lower fuel consumption associated with incrdaseaffic efficiency (through automation and
connectivity) could also lead to a possible redurcin fuel tax, although this could possibly be meuacted
by the increased use of vehicles (Barnes & Turkdl72 21). In any case, however, the electrificatbn
vehicles, i.e. electric driven vehicles, could léad reduction in income from the excise tax,saalieady
the case in Norway today (see POLIS 2018: 7).

5.2 Extent of the affected revenue and expediture categes in the budgets of the state and local
governments in Austria

The exact magnitude of the secondary fiscal efféescribed above cannot be made within the scogeeof
article. Based on the qualitative description @ &tbove effects, however, the possible significaridbese
effects on the public budgets is demonstrated Imgidering the current significance of the affeatedenue
and expenditure categories of the state governni&dsral provinces, “Lander”) and local governnsent
(municipalities, “Gemeinden”) in Austria with spatifocus on Vienna. For this purpose, the secondary
fiscal effects shown in italics in table 2 are f@sas possible) backed up with data.

5.2.1 Revenue

In Austria, the transport-related tax revenue dbeedrabove, such as the mineral oil tax, are géipera
initially levied by the central government (shatedes). The state and local governments then receiv
share, which is determined in the Intergovernmehisdal Relations Act, using specific distributiorteria
(see BMF 2018, Brothaler et al. 2017).

Shared taxes

Looking at the shared taxes (table 3), it is cteat in 2017, with around 8.5 billion Euro, trandpelated
taxes such as mineral oil tax, duty on vehiclesetiasn fuel consumption, engine-related insurange ta
motor vehicles tax and insurance tax, which arecé#id by connected, automated and electric vehides
described above, make up about 10.7 % of totalmelof shared taxes. The mineral oil tax and theéneng
related insurance tax have the largest share oP%.6nd 3.0 %, respectively. Over time, the share of
transport related taxes in shared taxes has b&sivedy stable.

Shared taxes (rr21i%(.)7€) (rﬁi%l.zé) % p.a. Share 2017 (%‘)

Tax on mineral olil 3,689 4,436 1.9 5.6
Duty on vehicles based on flel

consumption 456 469 0.3 0.6
Engine-related insurance tax 1,410 2,389 5.4 3.0
Motor vehicles tax 115 38| -104 0.0
Insurance tax 993 1,128 1.3 1.4
Transport-related taxes total 6,663 8,461 2.4 10.7
Income taxes / taxes on profits 30,516 39,269 2.6 49.5
Value added tax 19,212 25,519 2.9 32.2
Other taxes 3,870 6,015 4.5 7.6
Total 60,261 79,264 2.8 100.0

Table 3: Revenue from shared taxes in 2007 to 20iillion euro, % growth per year and % share tdlttax revenue (Source:
Gebarungsstatistik, Statistics Austria 2018, ownutation)
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5.2.2 Allocation to state and local governments accordingevenue sharing system

The revenue of the federal states and municipslaiger applying the distribution formulas for thleared
taxes (table 4) show that, the transport-relategedein 2017 of the state and local governmentswated
for 3.7-4.3 % of the entire revenue. The revenamfparking fees and parking penalties describedeggbo
which are also affected by connected, automatededaxtric vehicles, make up about 0.7 % of theltota
revenue of local governments and 1.5 % of Vienespectively.

Revenues 2017 in mio. € in % of total revenue

State gov. Local gov. State gov. Local gov.

(without (without (without  (without

Vienna) Vienna) Vienna| Vienna) Vienna)  Vienna
Transport-related taxes total 1,369 741 631 4.0 3.7 4.3
Income taxes/ taxes on profits 6,344 3,432 2,922 18.4 17.1 19.9
Value added tax 4,232 2,308 1,713 12.3 115 11.7
Other taxes 1,298 1,057 793 3.8 5.3 5.4
Share of shared taxes 13,244 7,537 6,059 38.4 37.7 41.2
Parking fees 70 115 0.3 0.8
Other taxes 679 3,448 1,294 2.0 17.2 8.8
Revenue from taxes total 13,923 11,055 7,468| 40.4 55.2 50.8
Parking penalties 50 70 82 0.1 0.4 0.6
Other current revenues 15,789 5,362 4,261| 45.8 26.8 29.0
Revenue from capital account 4,705 3,526 2,882 13.7 17.6 19.6
Total revenues 34,466 20,013 14,693 100.0 100.0 100.0

Table 4: Revenue of the Austrian state and locaégowents from taxes and other revenue 2017 inamiléuro or in % (Source:
Gebarungsstatistik, Statistics Austria, 2018, oalcidation)

5.2.3 Expenditure

A look at the expenditure of the subnational goweents (table 5) shows that the expenditure on road
construction and road transport, which could bec#d by connected, automated and electric vehicles
accounted for 3.7 % in 2017 (state governmentsowitWienna) or a share of 7.8 % (municipalitieshwitt
Vienna) in the total expenditure. For Vienna, € 2@@lion represents a 1.8 % share of total expemelit
Over time, it has become clear that the share pémditure on road construction and road traffidochl
governments and of Vienna remained on the saméwaike that of state governments slightly decrekise

the last ten years.

Functionspecific expenditure 2017 in mio. € in % of total expenditure

State gov. Local gov. State gov. Local gov.

(without (without (without (without

Vienna) Vienna) Vienna| Vienna) Vienna) Vienna
Road construction and transport 1,283 1,783 261 3.7 7.8 1.8
Public Transport 580 161 774 1.7 0.7 5.3
Other expenditure 32,639 21,007 13,658 94.6 91.5 93.0
Total expenditure 34,502 22,952 14,693 100.0 100.0 100.0

Table 5: Expenditure of the federal states and oipalities for roads and public transport (Souf@ebarungsstatistik, Statistics
Austria, 2018, own calculation)

Overall, the revenue and expenditure categoriest by connected, automated and electric vehilcles
account for a significant proportion of the totavenue and expenditure of the federal governmést, t
provinces and municipalities, and in particulaoalse city of Vienna. The study makes apparenntred to
adress the topic from the perspective of the pud#tor, which has so far hardly been achieved¢cbuid

be relevant with a significant increase in new segtions of electric vehicles in Austria in thexnéew
years (Austriatech 2018: 1) and thus emphasisesdtiest possible consideration of this topic. &ter,

in recent years in Vienna in particular, there bagn an increase in the share of expenditure ot roa
construction and road transport in total expenditdihis could continue to increase in the future thuthe
effects described above and the associated infciste expenses.

6 CONCLUSION, DISCUSSION AND OUTLOOK

The article showed that connected, automated asxtriel vehicles could have very large effects ay ci
budgets — especially, when taking the form of thely trinity”, with a significant impact in vehicle
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ownership. On the basis of the consideration ofdigaificance of the affected revenue and experalitu
categories in the budgets of the federal statesramdcipalities in Austria with a special focus dienna, it
was also possible to see the possible scope anditondg of these fiscal effects. The analysis indisdahat
the public sector could loose a significant amoahtrevenue from the automation, connectivity and
electrification of transport and the associatesdary effects. At the same time, depending onlégel
framework, the public sector would also have t@ataénfrastructural conditions for the use of suehicles,
which could be linked to further expenditure, whides already increased in Vienna in recent yearany
case, the study could underline the relevance ebaly consideration of the topic also by the pubéctor.

Moreover, the generation of potential new reveraguires public sector action and the implementation
measures: new revenue could be generated, for éxalmpsetting up congestion charges for road ose i
cities or by introducing new taxation models, sashconsumption-based taxes (Uday et al., 2017EH8).
increasing automation and digitisation of transprtiected in connected, automated and electinicies,

at least from the point of view of the public sectaso needs equivalent instruments, which usgetimew
trends and opportunities. This becomes particuleggr with the example of the parking managemeoit t
in the present state, which would clearly loseeftfectiveness in the future as an instrument aisart
policy control.

In the future, from the perspective of the pubkctsr, it will be much more important to deal witlese
issues and to develop possible solutions and gitesteAlready today, in countries such as Norwalyictv

are heavily promoting electromobility through tascentives, there are declines in public revenueL{BO
2018: 7); This situation could further enhance \lith increasing role of automation and connectiityrin
transport. Therefore, detailed studies are requirdde future to estimate the fiscal effects dfaatructure
requirements. First, the infrastructural requireteeaf connected and automated vehicles need to be
understood in more detail. However, the charginffastructure already set up as a result of the
electrification of transport, shows that theseadsfructures are associated with considerable casigh
means that new financing options should also béexg and discussed.
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