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Walking and wheelin

Multimodality

Green Transportation Hierarchy

PEDESTRIANS

BICYCLES
PUBLIC TRANSIT

Taxis & shared transport
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The concept of Multimodality

Most communities have well developed road systems that allow people to drive to
most destinations with relative convenience and safety (at worst delayed by peak
period congestion, pay tolls and parking fees at some destinations)

To be efficient and fair a transportation system must serve diverse demands

Inadequate mobility options should not force urban commuters to drive although
they would prefer to rideshare or use transit

Physically, economically and socially disadvantaged people in particular need
diverse mobility options:

« walking and cycling for local travel
« public transportation for longer trips

 vehicles (private vehicles, ride hailing, carsharing) when necessary

University of Cyprus LaB for TRANSPORT
ENGINEERING




Why not Drive?

Often people need or prefer traveling by alternative transportation modes

« Many people cannot drive. In a typical community, 20-40% of the total population, and 10-20% of
adults, cannot drive (e.g., due to disability, economic, age constraints, or vehicle failures).

« Many people should not drive for some trips, due to inebriation, disability, or economic constrains
(reduce driving by higher-risk groups, high costs of private vehicles places a major financial burden on
many lower-income people)

» Travelers sometimes prefer using alternative modes (e.g., walking and cycling are more enjoyable and
provide healthy exercise, or public transportation imposes less stress and allows commuters to read,
work or rest).

» Society could benefit from more efficient road, parking, fuel and insurance pricing, or more efficient
management of road space that favor higher value trips and more efficient modes in order to reduce
traffic congestion, parking costs, accidents and pollution emissions

*Interesting fact: Walking, cycling and public transportation tend to be much higher, and private vehicle
trips are lower, in societies with better transport options. What about our community?

University of Cyprus LaB for TRANSPORT
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Multimodality — Shared services
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Alternatives to car ownership by trip length

——————— R it e LT TP

Short distance Medium distance Long distance

0-5 miles 5-15 miles 15+ miles
3y (e &
% A——
BIKES & SCOOTERS RIDE-HAILING CAR-SHARING

) , i 0 , i ) ,
60% of trips g 25% of trips i 15% of trips

4

3, iversi
LA[ University of Cyprus { LaB for TRANSPORT
Environmental Engineering - ENGINEERING

Department of Civil and




Multimodalitv — AVs

------



Micro-mobility

Micromobility
can be:

- Human-powered or electric
- Privately owned or shared

- Most commonly low speed
(25km/h top speed) or
sometimes moderate speed
(45kmy/h top speed)
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Most people in cities do /\m crea

not own cars.
Micromobility
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Scooters
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Skateboards
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Rickshaws
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Cargo bikes

s access to
public transportation,
replacing cars for short trips.

Micromobility refers to a range of small, lightweight
devices operating at speeds typically below 25 km/h (15 mph)
and is ideal for trips up to 10 km.

Bicycles

Micromobility

- Internal combustion engine powered
- High speed (exceeds 45km/h top speed)

-e%

Mopeds

nobility %
T U
Electric devices make
micromobility more attractive to
people who may not use
traditional 2 or 3-wheelers.
E-micromobility expands
the area riders can travel easily
without a car.
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Micro-mobility

« Shared micro-mobility services provide new insights on the trend of sharing economy

and its business models

« Opportunity of altering transportation supply due to the increased demand and providing

a form of urban mobility that is more friendly to the environment

* Need to examine potential interrelations between shared micro-mobility services in a
way to understand public acceptance and shed some light on the factors influencing

the adoption

« Studies across general population groups suggest that young people are early

adopters!

University of Cyprus LaB for TRANSPORT
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Micro-mobility

—

Protective micro mobility
lanes within communities

Designated parking/stations
accommodating all types
of micro mobility

University of Cyprus ( LaB for TRANSPORT
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Micro-mobility

Safe “micromobility corridors” provide equitable
access to more places for more people.
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Protected
Bicycle Lanes (PBLs) /

Increasingly known as light individual
transport, or LIT lanes, PBLs physically
~ separate micromobility users from vehicles
X and pedestrians. PBLs should be designed to
N 2 accommodate electric and non-electric
@, modes (minimum 2m wide for one-way,
2.5m wide for two-way lanes).

Only low speed
devices permitted.

£

&)

Cycle Highways

Supplement urban protected lanes
with infrastructure designed for
longer distance micromobility trips,
such as those between neighboring
urban centers.

All micromobliity devices
permitted.

Primary Streets % =5 151
(Vehicle speed limit B s
up to 50km/h) Supportive Policies |
Streets with higher speed limits and Structures
: and traffic volumes should Deslgnated Parking:
""" (Vehicle speed limit: 30km/h) Include a protected lane. mﬁy alltypes. :,
KO setsiow speed limits for streets, se'““‘:":g':lt:tzpee" “bvéf;sv ;’w"'d 1 i g bedestitan
eslane' ::,ym,g m:mmammed to use the protected lane or vights of way.
will ride in an unprotected lane should ride In the road. Enforced: Motorcycles and
or in mixed traffic. other high-speed devices not

permitted in protected lanes.
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Multimodality — Mobility as a Service (MaaS)

» Multiple modes of transport (public and private)

* One single application + user-oriented approach
« Mobility packages, real-time information, multimodal journey planner and payment integration

MOBILITY AS A SERVICE FRAMEWORK
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passenger experience

ja=g
CAR SHARING  «vvvvees . # A

K7 e CROWDSOURCED
(Y (B¢ : LOGISTICS

BICYCLE SHARING .
SYSTEM :

" 6-’--‘-’-‘:;: ....... i

PERSON IO rERSON...... 8 g@{ MoBILITY } &
o s | OPERATOR J X -
FLEET&RIDE . REAL-TIME CONNECTED
SHARING TRAFFIC MANAGEMENT TRAVELLER

. é . .......... . .............................. .

- (( * CM) Q S"Agz;::""m‘ ....... . ......... SMART PARKING
& ‘R T ) (e

- ooy m CONNECTED VEHICLES E
e

MULTIMODAL

AUTONOMOUS TRANSPORTATION
TRANSPORT SYSTEM SERVICES
- - ------------ @:ereneee ROAD USER CHARGING
= PERSONAL
#l- TRAVEL PLANNER INCENTIVES E-CALL

& iversi
' En}versn}f{?f (Ij}’l?lf us LaB for TRANSPORT
Jepartment ol Civil anc ENGINEERING

Environmental Engineering -




Current and Emerging Trends

European
Commission

* New European Urban Mobility Framework

* Reduce GHG (>25% transportation in urban

14 December 2021

areaS) THE NEW EUROPEAN
« Promotion of sustainable transportation modes Urban Mobility
Framework
[ ] M U|tim0da|ity and micrO'mObiIity SerViceS are Cities are the powerhouse of the modern economy and home to millions of people

Their inhabitants are increasingly facing challenges such as congestion,
poor air quality and excessive noise.

part of a multimodal and integrated approach S e R T W

for the rural and suburban commuters travelling to school or work, and to support cities
in their role as essential transport hubs within the single market.

« ‘Sharing’ economy is growing and affecting WITH OUR FRAMEWORK WE PROVIDE GUIDANCE FOR LOCAL ACTION

AND OFFER CITIES A TOOLBOX FOR SUSTAINABLE MOBILITY:

mobility in urban areas that includes additional
y _ | _ _ D $o DAY °3£

travel alternatives (car-sharing services, ride- e

hailing services, bike-sharing services, and other J6f- NG =

micro-transit services) T S e C 8 s
& : - The New European Urban Mobility Framework
D ¢ Ef‘f"l""" S‘T}’f‘zf (ijplr e LaB for TRANSPORT (14 December 2021)
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Current and Emerging Trends

« 2030 Target; reduction of greenhouse gas On the way to a

CLIMATE-NEUTRAL

emissions to at least 55% below 1990 levels by

2030!

« Climate neutrality by 20501111

—>Reduction of energy dependency —

Climate Target Plan 2030
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Challenges — Private vehicles

Motorization Rate Modal Share

Motorisation rate, 2020 .
Highest number

Lusembourp ] eurostat & of passenger cars

. — ﬂ 90.4%
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Challenges — Private vehicles

Cyprus = 4t place (gas dependency?)

How much are households spending on transport? > Cyprus = lowest share of people that can afford
(% of total expenditure, 2018) purchasing a private vehicle

Share of people in the EU who cannot afford a car cordaw

169
B 158158

| 14,
| 141138137 137136 134133

Lowest:
CYPRUS

3212.912912.812.7125 124
g e Re S RIZ 02412359 )
| B B ‘!1-?11.811.§11.611;¢_111.2
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*Greece: 2017 data
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Challenges — Public Transportation

* Preliminary analysis from ridership data (2018-2022)

Monthly passenger trips per year

Temporal pattern (seasonality) is evident with higher ridership during summer vs winter
2022 total ridership still lower than 2019 total ridership

2022 slightly higher than 2021 (national-level)

2022 lower than 2021 (Nicosia)

Total Ridership (Nicosia)

Total Ridership (national-level)
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Years == 2018 === 2019 === 2020 =— 2021 2022 Year 2019 == 2020 == 2021 2022



Challenges — Micro-mobility

* Nicosia’s bike sharing system ODs (2019-2021)

* Infrastructure not continuous ~
* High density areas (multiple trips) without infrastructure _
* Many trips close to UCY campus — are young people the =
early adopters / captive users of this service?
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Challenges - EVs

» Cyprus:
* ~0.4% EVs of new purchases (0.06% of total

vehicles on the road vs 0.8% EU average)
» Germany:
e ~25%EVs
» Greece:
e ~5%EVs

Norway
Iceland
Sweden
Denmark
Finland
Netherlands
Germany
Switzerland
Luxembourg
Malta
Austria
Portugal
Belgium
France
Ireland
Italy
Romania
Hungary
Greece
Spain
Lithuania
Belgium
Croatia
Slovenia
Latvia
Poland
Estonia
Czechia

5 —
Cyprus |1 >
—— | T T T T T T 1

0 10 20 30 40 50 60 70 80 a0
Percentage of passenger cars registered

Battery electric cars B Plug-in electric cars
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New passenger cars by type of engine fuel, 2020

(number)
of which:
Total Petrol Diesel ~ Alternative  Battery- Hydrogen
energy only and fuel
electric cells
Belgium 439 038 268 148 151 970 18 920 15044
Bulgaria 20 429 ‘
Czechia 198 400 : : 2 . :
Denmark 198 979 138 421 46 295 14 263 14218 45
Germany 2917678 1361723 819896 736059 194 163 :
Estonia 19 295 13 164 5123 1008 344
Ireland 92 393 46 630 41688 4075 4075
Greece 79 597
Spain 939 096 573573 332 202 33321 19 186 22
France 1631045 983 569 521 065 126 411 109 597 21
Croatia 95 577 28 079 62 972 4526 639 -
Italy 1437 259 773 479 505 406 158 378 30930
—— Cyprus 10 237 7130 3065 42 42 I —

Latvia 13725 8363 73870 97 351 0
Lithuania 40 878 32922 7042 914 480 0
Luxembourg 45189 : :
Hungary 128 196 93177 31606 3413 3047 0
Malta 4602 3342 1062 198 178 0
Netherlands 355 431 267 482 12 963 74 986 72 858 147
Austria 248 740 133 151 99 196 16 393 15972 14
Poland 1179776 637 763 413508 128 505 4619 0
Portugal 202 986 : : : :
Romania 126 329 79 244 34963 12122 2844
Slovenia 53 367 31529 16918 4920 1720
Slovakia 76 300 : :
Finland 96 418 75765 14 567 6 086 4245 0
Sweden 293 771 194 265 67 981 31525 27 981 5
Iceland 10 622 5706 2327 2586 2551
Liechtenstein 1510 922 422 166 164 0
Norway 147 120 51138 19178 76 804 76778 15
Switzerland 238 700 160 700 57 500 20 400 19 800 0
Montenegro (') 3196 2026 1164 6
North Macedonia 29 952 :
Albania 43 661 10 336 32953 372 239 0
Serbia :
Turkey 601 525 319023 247 626 34 876 1617 0
Bosnia and Herzegovina 41 146 5387 35570 189 11 0
Kosovo (')(*) 22 587 0 22 587 0 0 0




Challenges - EVs

DISTRIBUTION OF ELECTRIC CAR
CHARGING POINTS ACROSS THE EU

Some 50% of all charging points:
Concentrated in just 2 EU countries

29.4% Netherlands 19.4% Germany

Top 5: Fewest charging points in 2021

Cyprus Malta Lithuania
57 98 207
Estonia Latvia 0 550 1.5k 25k 55k 105k 255k 60k
385 420
Number of charging points
|6+ emissions intensity of transport (to GvA) KQ/EUR 10 018 023 033 045 026 023
Share of zero emission vehicles % in new registrations 00 02 03 03 06 04
% Nurmber of plug-in electric vehicles per charging point 0 2 6 9 13 9
= |Share of electrified railways I%
Congestion (average number of hours spent in road congestion per year by a
representative commuting driver) — LT LI

duh. | Univers
D ( Emvlemfyf ?ypf e { LaB for TRANSPORT
Jepariment ol LIvil and
Environmental Engineering - ENGINEERING

90k

Share of zero emission vehicles (% of new
registrations)

100
S 80
©
;_; 60
§ 40
S 20
2
00 - - — — - | -
2016 2017 2018 2019 2020 2021
mCY EU27

Zero emission vehicles (passenger cars) include battery and
fuel cell electric vehicles (BEV, FCEV).
Source: European Alternative Fuels Observatory.

- Emphasize more on
EV infrastructure rollout?




LaB for Transport Engineering - UCY

Economic
Research Areas s—DSS Road
Transpo Infrastructure
rt

Freight
Systems
/Logistic
S

— Activities in Cyprus

Sustainable
Mobility

(MTCW — Public Transportation, The Cyprus

Institute, etc.)

Road LCleOI'TRANSpOR Demand
: : e SniEsy ENGINEERING Modelling
- Synergies with research institutions and groups
across Europe and worldwide
- Outputs acknowledged by research community
worldwide and presented in international
Sharing Micro-
conferences and published in academic journals Systems mobility

Electro-

Iniversi ) : mobility
University of Cyprus LaB for TRANSPORT
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LaB — Holistic Approach

17 s> ;J, 2.

Emerging Insights on people’s Focus on transportation Interdisciplinary effort
transportation acceptance on these services planning + engineering — synergies (urban
services Human-centric approach Strategic plan (national, regional, local) planning, economics,
Need to better understand users social sciences)

72N
To 2y
. Impacts on vehicle
Market analysis Embrace trend of Incorporate aspects hi d mod
early adopters ) ) ownership and mode
! shared transportation of smart transportation hoice decisions?
other groups? choice decisions:
(CS, ICT)
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ENGINEERING



LaB — Holistic Approach — Demand Analysis

POIS Pomts_ of Interest

-5
‘t' /;',:;a»-w ?"‘3 >

«# b 3

Bia SR
S e f < MADE W A T"ASIA F &F/\‘TR,IAL
2 . g u-/rd_‘: M(‘;#r > _// ? ég
'uu")" \A'ﬁ
\

LaB forTRANSPORT

ENGINEERING




LaB — Holistic Approach — Market Analysis

13.75% 24.50% 21.00% 14.50%
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Innovators Adopters Majority Laggards
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Age <34 years old <44 years old >45 yearsold  >55 years old
ncome  $$$$$ $$$$ S $$$ 5%
Vehicle 21.00% 20.00%
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LaB — Holistic Approach — Public Transportation

Evaluation-Sustainability Analysis
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impact impact
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LaB — Holistic Approach — Multimodality @UCY

*WTP of parking

*Different parking
pricing scheme:

« €1/day

« €2/day

« €2/day discounts for
carpooling users

« €2ffirst 3 hours and
€0.5 every 90 minutes

*WTP of parking in
off-campus facilities

Department of Civil and

8
6-0

o)

*Ride-matching app
*As a driver
*As a passenger

Different time

University of Cyprus {
Environmental Engineering -

*New routes
*WPT of bus

*Free ride under
various scenarios

*Shared micro-
mobility services

» Shared bikes
» Shared e-bikes

* Shared e-scooters

periods *(on-demand) WP
-App characteristics university shuttle _ _
bus service *Different trip
improvements purposes
*Incentives reducing car use and increasing =

modal share of sustainable modes

eQutreach activities

Students

ENGINEERING

LaB for TRANSPORT

Mode Restrictions
istance to Campus <=3km ./



LaB — Holistic Approach — Multimodality @UCY

Micro-mobility
Walking

Public
Transportation

Parking

Carpooling

Sl

APPLICATION
PLATFORM

Demand
Responsive
Transportation

ik
.S-'f‘[ University of Cyprus
Department of Civil and

Environmental Engineering

INCENTIVES
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LaB — Holistic Approach — Multimodality @ UCY

TOM STRATEGY INPUT OUTPUT - MODAL SPLIT & VEHICLE KMS
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LaB — Holistic Approach — Shared Micro-mobility
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Bike racks BSS availability shared bikes shared e-bikes shared e-scooters ~ 60.00%
Young people &5 =
50.00% G
Unemployed °
Household size 1 or 2 people . _
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LaB & The Cyprus Institute — Holistic Approach

Foresights on Emerging Transportation Technologies Adoption in Cyprus
and Development of a Policy-making Toolkit for Maximizing Sustainability
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