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INADEQUATE CITY DEVELOPMENT AND 
LACK OF TRANSPORT CAPACITY 
= CONGESTION AND REDUCED PRODUCTIVITY

Top 10 most congested 
cities: each commuter 
wastes 65 hours in traffic a 
year

Sources: Inrix, 2013
Reuters, 2010



http://www.dw.com/en/german-traffic-jams-piled-on-misery-for-drivers-in-2017/a-42268383
https://twitter.com/ADAC/status/955749627390779392/photo/1


GLOBALLY THERE ARE ~1,2 BILLION PRIVATE VEHICLES, 
WHICH MOST OF THE TIME ARE NOT MOVING 
(UP TO 95 % OF TIME CARS ARE PARKED)

Source: Uber, 2017
Image: Outi Jokela, 2017



AFTERNOON RUSH HOUR IN GURUGRAM (INDIA) 18.4.2018 



THE COST IMPACT OF RUSH HOURS IS HUGE

Sources: 
EC, 2012
Texas A&M University, 2011
Beijing University National Development Research institute, 2014
Josef A Czako, 2017

EU 
110 000 M€ 
(0,8 % GDB)

USA 
95 000 M$ 

(0,65 % GDB)

Kiina
11 000 M$ 

(0,1 % GDB)

Intia
10 000 M$ 

(0,5 % GDB)



Source: 
Thijs Haselhoff & 
Maurits Houck, 2017

…AND THE COST OF TIME IS NOT THE ONLY CHALLANGE…



Shared services 

3  MAIN TRENDS OF MOBILITY

Electrification

Automation

Sources: 
Gereon Meyer, 2017 
Images: Outi Jokela & Volkswagen 



1. AUTOMATIONVolkswagen



AUTONOMOUS BUS MOBILITY PILOT
EAST AALBORG, DENMARK

Objective

Assess the use of small, 
autonomous buses along a 
bicycle path in East Aalborg, 
Denmark to improve mobility 
access for community 
members.

Rambøll's role

Preparation of a risk 
assessment, including 
modeling of alternative 
operational scenarios, and 
assist with authorization 
applications.

Benefits

The Municipality of Aalborg is 
among the pioneers in 
Denmark testing driverless 
buses and their application for 
special needs residents. 

Source: Municipality of Aalborg



IT IS NOT JUST THE TECHNOLOGY 
– COMPREHENSIVE KNOWLEDGE IS REQUIRED

Physical infrastructure
• requirements to road 

operators

Vehicle technologies
• sensors, especially LiDAR
• C-ITS: cellular or 802.11p?
• HD maps

Digital infrastructure
• national road database
• municipal open data

Circumstances
• rain/snow/leaves/dust 

seen as obstacles
• Operational Design Domain

Traffic environment
• mixed with motor traffic?
• mixed with pedestrians 

and cyclists?

Planning
• city planning
• transport system 

planning

Robot bus 
• operation, practical 

arrangements
• impacts to PT planning

Legislation
• national/EU restrictions
• changes to traffic act
• ethical questions

§

Security
• cyber threats
• (user) data protection

Images sources: Liikennevirasto, SOHJOA, Microsoft online pictures licensed under CC BY-SA

Active domains with Ramboll expertise

https://creativecommons.org/licenses/by-sa/3.0/


…AND THE HUMAN FACTOR (VIDEO) 







UUSIA MAHDOLLISUUKSIA KAUPUNKISUUNNITTELUUN

Source: VolvoSource: Audi 



Shared services 

3  MAIN TRENDS OF MOBILITY

Electrification

Automation

Sources: 
Gereon Meyer, 2017 
Images: Outi Jokela & Volkswagen 



Shared services 

3  MAIN TRENDS OF MOBILITY

Electrification

Automation

Sources: 
Gereon Meyer, 2017 
Images: Outi Jokela & Volkswagen 

Reduced  operational cost 

New use cases



2. E-MOBILITY
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CONCEPT STUDY IN-MOTION-CHARGING BUSES IN OSLO

The municipalities of Oslo and Akershus county have committed to ambitious goals 
of reducing CO2 emissions by 50 % within 2030 hence a large proportion buses to 

be emission free. Electrification of the bus fleet in the capitol area is the main 
strategy.

. 



GARBAGE TRUCK POWERED BY 
GARBAGE



23.03.2018

PUBLIC TRANSPORT - E-MOBILITY AND AUTONOMOUS OPERATION

Shared services 

3  MAIN TRENDS OF MOBILITY

Electrification

Automation

Sources: 
Gereon Meyer, 2017 
Images: Outi Jokela & Volkswagen 

Reduced  operational cost 

New use cases
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PUBLIC TRANSPORT - E-MOBILITY AND AUTONOMOUS OPERATION

Shared services 

3  MAIN TRENDS OF MOBILITY

Electrification

Automation

Sources: 
Gereon Meyer, 2017 
Images: Outi Jokela & Volkswagen 

Reduced  operational cost 

New use cases

Reduces total cost

New concepts for recharging 



THE SPACE REQUIREMENTS OF DIFFERENT MOBILITY 
OPTIONS

Source: 
Door2door, 2017



3 JAKAMISTALOUS

3. SHARED SERVICES



Source: Ronald Berger, 2017 

CHINA AND SINGAPORE ARE GLOBAL LEADERS IN SHARED
CAR SERVICES



HOWEVER THE GROWTH IS EXPONENTIAL GLOBALLY
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Source: Deloitte, 2017 



UBER SOLVES THE PROBLEMS OF 
URBAN TRANSPORTATION!?!?



a

b

car

*

*
b

a

car TaxiBot repositioning

a

b

car AutoVot repositioning

+25%
more kilometres travelled due to bus

replacement, pick-ups, drop-offs and re-

positioning

+103%
more kilometres travelled due to

bus replacement,re-positioning

TaxiBots and AutoVots  

will travel more than  

today’s cars

peakhrs.
24hrs.



number of cars  

required to provide the  

same trips as before:

24hrs.
peakhrs.

Urban Mobility: System Upgrade What we did What we foundWhy

Scenario: 24 hours



number of cars  

required to provide the  

same trips as before: 5%
24hrs.

peakhrs.

Urban Mobility: System Upgrade What we did What we foundWhy

Scenario: 24 hours



Urban Mobility: System Upgrade What we did What we foundWhy

-15%
vehicle kilometres

Scenario: 24 hours



Urban Mobility: System Upgrade What we did What we foundWhy

-22%
vehicle kilometres

Scenario: Peak hours



Urban Mobility: System Upgrade What we did What we foundWhy

Scenario: 24 hours

-27%
CO2 emissions



MAAS – MOBILITY AS A SERVICE, CASE HELSINKI

Source: HSL
Location: Helsinki, Finland



These TSP-specific apps I 
have now in my smartphone 

(amongst others).

These MaaS-apps could each 
replace them all and make 
everyday travel easier.



THE WHIM-
FLAVOUR OF 
MAAS: OWN 
BRAND

EXAMPLE OF A 
MAAS SERVICE/
BUSINESS 
MODEL:

Whim has three 
subscription tiers 
with an option to 
monthly packages 
with varying level 
of service.
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Source Business wire 2017 

UBER, LYFT AND OTHER SHARED SERVICES AS PART 
OF PUBLIC TRANSPORT
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Source: Business wire 2017 

Ride sharing is already part of public trasnport in these US cities:

• Altamonte Springs, Florida:  

• City supports the cost for Uber-rides to/from train station by 25%

• Dallas, Texas: 

• Dallas Area Rapid Transit (DART) and Lyft have made a contract on first/ last mile 
operations

• Summit, N.J.

• To reduce the parking problem the city subcedices ride sharing services. The end 
goal is to save 5 MUSD of tax payers money during the next 2 years (no need to 
invest to new parking facilities) 

UBER, LYFT AND OTHER SHARED SERVICES AS PART 
OF PUBLIC TRANSPORT



WHAT THIS CAN MEAN IN A SHORT TERM? 







IMPACTS OF MAAS
WHIMPACTS WHITE PAPER

Full study available here: 
https://ramboll.com/-/media/files/rfi/publications/Ramboll_whimpact-2019.pdf

https://ramboll.com/-/media/files/rfi/publications/Ramboll_whimpact-2019.pdf


MAAS USERS RIDE PUBLIC TRANSPORT MORE 
THAN THEIR HELSINKI COUNTERPARTS



MAAS USERS ARE MULTIMODALISTS



MAAS HELPS SOLVE THE FIRST/LAST MILE PROBLEM



LIIKKUMISEN UUDET 
TUULET 

MICRO MOBILITY
RATKAISU LAST/FIRST
MILE -ONGELMAAN?



KOMPASTUSRISKI VAI UUSI TAPA JAKAA KATUTILA?

HS 14.11.2019





TAKSIMARKKINAN UUDISTUS 



TAKSITOLPPPIEN JÄRJESTELYT



MISTÄ TILAA UUSILLE 
TOIMIJOILLE?



SUMMARY

1.Technology is developing with an increasing pace and more and 
more new services are entering the market

2. There is a potential to gain significant benefits with automation, 
new energy sources and shared services

→ Safety, Feasibility, Cost, Energy & Emissions

3.People’s consumption habits and attitudes towards new mobility 
services are changing

4. The cities need to act as enablers but at the same time control and 
integration is needed

5. Impacts of new mobility services need to be evaluated broadly and 
with new methods

6.Legislation, business models and governance are having a challenge 
to keep up with the pace of change 




