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“The process for totally optimizing the logistics and 
transport activities by private companies in urban 
areas while considering the traffic environment, the 
traffic congestion and energy consumption within 
the framework of a market economy”
Taniguchi (2001) defining city logistics
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Optimizing city logistics is a 
topic of great importance for 
big cities today. Even though 
the environmental- and eco-
nomical consequences of 
the increasing goods trans-
portation fleet has been 
present for quite some time, 
actions from affected stake-
holders has not been taken 
until just recently. 
 In this brief 9 week 
project the aim has been to,  
from a design point-of-view, 
in this complex topic, give 
a suggestion and raise a 
discussion onto how goods 
transportation in cities can 
be made in the future. 
The basic idea is to get the 
consignments as close to 
the consignees and their 
travel patterns as possible. 
Public transportation net-
works are an existing grid 
where people are moving 
around and can potentially 
be used for combined trans-
port of goods and people.

The outcome of this con-
cept is focusing on light 
parcel delivery towards 
private consignees, due to 
the increasing e-commerce 
trend. By using small trans-
porter vehicles connected 
to buses, light parcels can 
be distributed throughout 
a city and easily accessible 
for consignees at the bus 
stops. 
The transporter vehicle de-
veloped through this proj-
ect aims to conceptualize 
connectivity and integration  
between mobility and parcel 
delivery services, to ease 
the every day life of urban 
citizens as well as decrease 
the environmental- and eco-
nomical impacts which the 
distribution vehicle-fleet of 
today entails. 
The design of the transport-
er vehicle is an interpreta-
tion of how a autonomous 
distribution vehicle can look 
like in a future city environ-
ment where the integration, 
of public-utility-vehicles, is 
of greater importance. 

-”Can existing bus networks be used as the 
branch work in a city distribution system?“

ABSTRACT

THANK YOU

Examinors: Eva-Lena Bäckström, Per Sihlén
Tutors: Mattias Cindric, Jens Näslund
Sponsor: Volvo Group Truck Technology (Contact: Glen Barlow) 

Urban Transport Administration, Gothenburg (Magnus Jäderberg)
DHL Freight, Gothenburg (Ulf Hammarberg)
Post Nord, Gothenburg (Viktor Zakariasson, Joakim Englander)

FOR PR OVIDI NG USEFUL I NFORMATION



6 7

TABEL OF CONTENT

INTRODUCTION

RESEARCH - INITIAL PHASE

SCENARIO IDEAS

RESEARCH - EXISTING PROJECTS AND SERVICES

RESEARCH - TRANSPORTATION TRENDS

RESEARCH - CONCLUSIONS

FORM DEVELOPMENT - IDEATION

FORM DEVELOPMENT - MODEL MAKING

PROJECT OUTCOME - SCENARIO

SOURCES

The distribution chain
Issues regarding city logistics
The effects on the city environment
Where to start?
Defining the problem area
Interview with Ulf Hammarberg
Statistics
Generation (C)onnected
The way of the parcel
Conclusion no.1

No. 1
No. 2
No. 3

Goods distribution by tram
Waste handling by tram
Electric vehicles used for city logistics
DHL Packstation
Temporary distribution nodes
A 100 year old system
Transporting goods by bus
Conclusion No.2

Google chauffeur
LUTZ Pathfinder
DriveMe
Hauling
The development
A transportation service
Uber rush and cargomatic
Conclusion no.3

Preferred future scenario
An idea worth mentioning
Connecting the pod and the bus
Platooning
Why electric powered?
Wireless charging of vehicles
Defining design opportunity

Form pathways and initial sketches
Initial sketch evaluation
Sketch evaluation summary
Key sketch
Conclusion no. 4
Thoughts on surface and form
Measurements & proportions
Front development
Rear development
Side plate texture
Colour
Exploded view

Workshop process

Loading within consolidation center
Integration with transport system
Consignor-/consignee service
Parcel Pick-up or drop-off
“In the field”

Initial thoughts
The role of freight transport
Gothenburg 2035
Future development
Demarcations



8 9

INTRODUCTION



10 11

Introduction

Why did I do this project? 

INITIAL THOUGHTS

In september, 2014 the 
people of Gothenburg, my 
home town, voted against 
further use of congestion 
charges. Some people re-
gard the lacking infrastruc-
ture and public transport 
connections to the suburbs 
as the reason for taking the 
car to work. Gothenburg is 
a small town expanding rap-
idly, and congestion is a big 
problem since the original 
planning of the city was not 
made with traffic in mind. 
The aim for Gothenburg is  
to reduce traffic and keep 
the vibrant city core in its 
genuine state. But to do 
so, it is not only the aver-
age motorist who needs to 
change their way of travel-
ing into and within the city. 
Freight traffic systems and 
distribution of goods may 
also be developed to re-
duce the amount of traf-
fic. Recent trends suggest 
the opposite. “Just-in-time- 

deliveries” has become a 
known expression when 
shops convert their storage 
space to retail space and 
thus need more frequent 
but smaller deliveries. At 
the same time, people are 
shopping more and more 
of their daily goods online 
and short delivery times are 
a sales argument for many 
businesses. Delivery sys-
tems of today can still cope 
with this development. But it 
is putting more pressure on 
our road networks and the 
environment. Furthermore, if 
there was to be a shortage 
of capacity in the distribu-
tion network, it could  ob-
struct the growth of the city. 
 Because of this, I 
started thinking about how 
a new type of distribution 
system could look like. Is 
there any existing transpor-
tation networks that have 
fixed routes with fixed ar-
rival times? 

-”What about public 
transportation networks?” 
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Introduction

The situation today

THE ROLE OF FREIGHT TRANSPORT

SÖNKE BEHRENDS,2011

Freight transport is a vital 
component for the genera-
tion of welfare. It facilitates 
the movement of goods 
along a supply chain and 
therefore it is indispensable 
for the supply of goods and 
directly influences the ef-
ficiency of the economy. As 
a result, transport demand is 
closely linked to economic 
development.
The amount and character of 
freight transport demand is 
determined by logistics de-
cisions, which aim to move 
product efficiently along a 
supply chain. 
Changing logistics struc-
tures, e.g. decisions to 
centralise warehousing, 
and more just-in-time re-
plenishment have led to an 
increasing demand for the 

delivery of smaller units in 
higher frequency and at an 
increasing importance of 
time, reliability and speed.
 This development 
in the freight transport sec-
tor is a growing concern for 
sustainability, since road 
freight is responsible for a 
number of negative impacts. 
These include impacts on 
the environment (e.g., atmo-
spheric emissions, use of 
non- renewable fuels, waste 
and loss of ecosystems), on 
society (e.g. public health, 
accidents, noise and reduc-
tion of quality of life) and on 
the economy (e.g. waste of 
resources and congestion 
resulting in decreasing jour-
ney reliability and city ac-
cessibility).

-”Freight transport is closely linked 
to economic development.”
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-” We will make Gothenburg a world leader in 
efficient, climate-smart handling of goods.”

As a growing city, that is 
necessary. It is estimated 
that by 2035 Gothenburg 
will have 150,000 more 
residents and 80,000 more 
jobs. The city has therefore 
commissioned a Transport 
Strategy plan to develop 
the city. This was done in 

2011 and since then a se-
ries a projects have been 
carried out in the city, as 
explained further on in this 
report. This ambitious plans 
for goods transportation 
gives this project credibility 
when showcasing that city 
logistics is an topic of grow-
ing importance for govern-
ments. All collaborative 
partners of this project is 
for that reason based in Go-

thenburg. Projects like Elec-
triCity are striving to develop 
the public transportation 
system in Gothenburg, with 
indoor bus stops and other 
concepts. My ambition is to 
contribute to this discussion 
with an idea of a combined 
people- and goods trans-
portation system.  

Introduction

GOTHENBURG 2035

The city of Gothenburg is 
aiming for the future.
-
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Regulations, both from 
EU and local authorities, 
are being implemented 
through out several cities 
in Europe.
-
Numerous initiatives are to 
be found, connecting ongo-
ing developments all over 
the world. The European 
Union is supporting several 
of these platforms, helping 
different cities to learn from 
each other and not reinvent 
the wheel over and over 
again. 
Naturally, manufacturers of 
goods transportation ve-
hicles are often involved in 
these projects. But in those 

cases, the vehicle manufac-
turers only role have been 
to deliver the vehicles. My 
belief is, that both par-
ties, clients and transport 
providers, can cooperate to 
a greater extent to invent 
new holistic distribution 
systems which can be 
adaptable to the specific 
needs of  each city. To be 
able to do that, new types 
of transportation must be 
imagined and designed 
to suffice the ideas for 
development. Not the other 
way around, developing 
ideas around conventional 
vehicles. 

Introduction

FUTURE DEVELOPMENT
New and innovative ideas

Why build new ideas on 
conventional vehicles? 

Examples of EU-initiatives:
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The main focus is to address the insufficiency of 
city logistics and thus suggest a redistribution 
of roles in a city distribution chain. 

Introduction

DEMARCATIONS

The area of city logistics 
is vast and complex. The 
stakeholders are many and 
information on their differ-
ent processes and statis-
tics is, in absence of holistic 
research on the topic, im-
possible to compile in this 
9 week project. The main 
focus of the project has  
therefore been to address 
the issue from a design re-
lated point of view and to 
give an suggestion of how 
a new structure in city lo-
gistics could look like in a 
future city environment. 

The Swedish government, 
has goals set for city logis-
tics in the future. For this 
project, the government is 
considered to initiate the de-
velopment of city logistics.  
Buses, is the transportation 
mode this project is focus-
ing on. However, all other 
public transportation net-
works, such as subway or 
trams etc., could possibly be 
a part of a bigger system. A 
possible design of a city bus 
to which the end-result of 
this project can relate to, is 
seen as a project of its own 
and is therefore not part of 
this project.

GOVERNANCE
BUSES
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RESEARCH

CITY LOGITICS TODAY
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TRANSHIPMENT 

LOCAL FREIGHT COMPANIES

CONSIGNEES

FOCUS AREA

DIRECT LINKPRIVATE TRANSPORT

Research

THE DISTRIBUTION CHAIN

The last part, is also the hardest part. When 
shipping goods long distances it is often 
easier to plan consolidation to achieve max-
imized filling rates and efficiency between 
terminals and nodes. When reaching the 
city limits, the number of nodes (consign-
ees) increase dramatically and therefore 
also the transport activity. Logisticians do 
not collaborate and efficiency in city logis-
tics can be improved on many levels. This 
project will focus on this particular area 
within the distribution chain.

City logistics, the last part of a distribution 
chain. 
-
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ISSUES REGARDING CITY LOGISTICS

City distribution is often de-
fined as the last stage in a 
longer distribution chain. 
Demands from all stake-
holders effect when and 
how the consignment can 
be shipped. The shipper de-
cides when and where the 
carrier can pick up the con-
signment. The carrier then 
have to take local directives, 
on how freight distribution 
can be made into consid-
eration, while at the same 
time meet the consignees 
demand for quick delivery 
times. Specific stakeholder 
demands may also very 
drastically between different 
types of trade. 
At the same time, all goods 
transports compete for the 
same space as all other traf-
fic. As a result of increasing 

traffic congestion in Swe-
den’s three largest cities, 
over 8,5 billion kronor is lost 
every year for people stuck 
in traffic on their way to 
work (Trafa,2012). Hence, 
some cities are because 
of this, in combination with 
deteriorating air quality, di-
recting goods distribution to 
certain time frames during 
the day. In Gothenburg, this 
model is utilized in several 
areas. 
Urban Consolidation Cen-
ters (UCC), also know as 
Urban Distribution Centers 
(UDC), are used by many 
cities to consolidate goods 
before entering the city. A 
maximized load factor can 
thus be achieved in the ve-
hicles used by the individual 
distribution companies.
City delivery implies short 
freight distances, as Fig. 1 
describes. On top of that, 
the many stakeholders dif-
ferent demands does not 
always allow goods consoli-

The frequency of deliveries 
and amount of stakehold-
ers in a city distribution 
network is what defines 
the complexity.
-

STAKEHOLDERS

CARRIER
CONSIGNOR
CONSIGNEE
MUNICIPALITY
REAL ESTATE OWNERS

Fig. (1) Goods transports with light- and heavy trucks in Västra Göta-
lands län. Amount of goods divided on freight distance. (Trafa, 2012)

dation. This results in many 
frequent distribution routes 
and thus heavy traffic. 
The knowledge and under-
standing for the city distri-
bution process is in most 
cases limited amongst con-
signees, real estate own-
ers and government. These 
stakeholders have high 
expectations and does not 
care about the problems 
other stakeholders have 
to face  as a result of this. 
The average motorist has 
its own opinion on how the 
goods distribution fleet is 
effecting the traffic environ-

ment, but still it is essential 
that their consignments ar-
rive on time. 

As city logistics is mainly the distribution of goods at 
the end of the transport chain, the loads are mostly 
small, which leads to many trips.
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MOST COMMON GOODS

GROCERIES
CONSUMER GOODS
OFFICE SUPPLIES
RETURNS

WASTE MAJOR CONSIGNEES

RETAIL
DEPARTMENT STORES
RESTURANTS
OFFICES
PRIVATE CONSIGEES

Distribution of goods is an necessity for 
economic development and the uphold-
ing of the society we are living in. As of 
today, it is regarded as a system that, no 
matter what, is functional. However, as ex-
plained earlier, the unwillingness amongst 
the stakeholders to cooperate for a more 
efficient city distribution system is effecting 
the quality of life in cities. 
According to Anderson, Allen and Browne 
(2005), city distribution has an negative im-
pact on cities on economical, environmental 
and social levels. 
The economy is effected by increasing 
traffic congestion, inefficiency within the 
distribution network and poor utilization of 
resources. The poor utilization of resources 
is a result of several logistics actors com-
peting for the same customers within the 
same infrastructure and thus contributing 
to traffic congestion. 
The environmental impacts is an result of 
the emissions released by the distribution 
vehicles. Increasing traffic congestions and 

the unwillingness for cooperation results in 
increasing emissions. A negative trend that 
will continue until incentives reverse this 
negative development. 
Inhabitants of the urban environment will 
also get effected. The increasing traffic load 
on the city streets creates a less pleasant 
living environment, as well as an increase in 
traffic related incidents. 

Research

THE EFFECTS ON THE CITY ENVIRONMENT

Entails negative impacts on economical, envi-
ronmental and social levels.

A negative spiral. 
-



28 29

Research

WHERE TO START?

CONSIGNEES

CHAIN STORESCUSTOMER GROUP

PICK-UP POINTS

ETC. ETC.

BAKERY

RETAIL

ETC.

IL RECYCLING

RAGN-SELLS

POST NORD

DHL

CARRIERS WASTE
SMALL 

BUSINESS

PRIVATE

BUSINESS

The processes of the market leaders 
will influence the smaller players. 

DHL

SCHENKER

POST NORD

Research

DEFINING THE PROBLEM AREA - 
CARRIERS CROSSING EACH OTHER

First of all, logistics companies have some-
times difficulties planning their delivery 
routes in advance, due to city maintenance 
etc. Some does not even plan the routes  at 
all. So when the lorry is loaded, the driver 
delivers the goods in a random order, or af-
ter an evaluation made by her/him before 
leaving the terminal. 
If there is several logistics companies oper-
ating in the same area (city), which are not 

co-operating, there is a chance that several 
similar distribution routes are made by dif-
ferent carriers on a daily basis. According 
to a survey Uber made from data collected 
from their service, at any given day, the vast 
majority of UberX trips in NYC have a ‘loo-
kalike’ trip, i.e. a trip that starts near, ends 
near, and is happening around the same 
time as another trip. With the many couri-
ers active in Gothenburg, and around the 
world, the case is likely to be the same in 
city logistics.  

City logistics is in many ways inefficient.
-

-”On any given day, the vast majority of UberX 
trips in NYC have a ‘lookalike’ trip, i.e. a trip 

that starts near, ends near, and is happening 
around the same time as another trip”

To be able to narrow down which type of 
goods this project should focus on, three 
major areas within city logistics can be 
defined. Looking at statistics from TRAFA 
(trafikanalys), light trucks in use by small 
businesses is accountable for over 80% of 
the total number of trucks (light and heavy)    
in Sweden. In this segment, the number of 
practitioners are vast and the processes 

used are in many cases utterly spontane-
ous. Trying to make a conclusion out of the 
data collected from those vehicles would be 
very time consuming and inefficient. A more 
efficient strategy is to look at the processes 
amongst the market leading logistics com-
panies such as; DHL, Schenker and Post 
Nord. They are also the only logisticians 
who can afford to invest and maintain con-
solidation terminals, which is an important 
enabler for sustainable city logistics. 

City logistics can be divided into different 
areas depending on goods type. 
-
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DHL LOGISTICS FLOW

INTERVIEW WITH ULF HAMMARBERG

Ulf Hammarberg works with environmental affairs at DHL 
Freight in Gothenburg.
Some shippers request expensive direct line hauls, for ex-
pensive or fragile cargo. However, most of DHLs services 
is shared logistical services where consolidated goods from 
different shippers are transported within the same vehicles, 
to maximize load rates. 
When the orders or transhipments are coming in to the lo-
cal distribution center in Gothenburg, the consignments 
are reconsolidated and the routes are pre-planned during 
the night for delivery the day after. Because: -”There are 
no static routes”, says Ulf. The demand is what depict the 
delivery routes and demand can change from day to day. It 
is a matter of inconsistency. The only forecast that can be 
made is season related. 

DHL buy all their vehicle capacity from sub contractors 
which deliver the consolidated shipments. 
As Ulf explains: -”Sometime it is difficult to forecast de-
mand. When suddenly a large shipment arrive, we have to 
buy extended capacity from our sub contractors and that 
can delay the delivery flow.“

Demands from other stakeholders in the distribution 
chain effect the freight provider. 
Ulf explains that their ambition is to consolidate shipments 
as much as possible. However this takes time as the ship-
ments has to pass through their consolidation terminals. 
Short- and specific delivery times is expected from the 
consignors and consignees, aswell as directives from the 
government. Thus consolidation is not always possible. 

DHL is on of the largest logistics companies world wide, 
an thus one of the major players in Gothenburg. They are 
also operating 25 consolidation terminals across Swe-
den. Looking in to their processes has given me a good 
overview on city distribution. 
-

CONSOLIDATION TERMINAL

SHARED SERVICES

DEDICATED SERVICES

CONSIGNEES

SUB CONTRACTORS/CARRIERS
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PARCEL

EUR-PALLET

SERVICE POINT

HOME DELIVERY

MIXED CARGO 
(LTL)

BATCH

B2B B2C
Just as all the major logis-
tics companies, DHL is sell-
ing different logistics solu-
tions for businesses and the 
private sector. They have di-
vided the logistical services 
into different categories de-
pending on weight and size 
of the consignments. DHL 

categorize goods types in 
four different ways for busi-
nesses and offers two main 
solutions for private con-
signees. 
Ulf explains that during the 
last years, their services to-
wards the private sector has 
increased and are effecting 
their processes. This due 
to increasing e-commerce. 
He also predicts that this 

trend will continue to grow 
and parcel delivery towards 
private customers is there-
fore of growing importance 
to DHL. As of now, DHL 
has 1300 service points in 
Sweden, to where private 
consignors and consignees 
can pick up or drop off their 
consignments.

How do DHL differentiate 
consignments?
-

-”Parcel delivery to private sector is an increasingly 
important development area for logistics companies 

due to increasing e-commerce.”  
Ulf Hammarberg, DHL Freight Gothenburg
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PARCEL DISTRIBUTED BY DHL 
EVERY DAY

OF THESE PARCELS DO NOT REACH 
CONSIGNEE (CONSIGNEE NOT AT 
HOME, WRONG ADRESS ETC. )

PARCELS IN AVERAGE ARE DELIVERED 
TO A DHL SERVICE POINT EVERY DAY.

110K
2K
30
2809 VEHICLES USED FOR POSTAL SERVICES;
TRUCKS: 178

LIGHT TRUCKS: 1089

CARS: 1201

MOPEDS: 46

BICYCLES: 295

Research
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Tabell 8: Trafikvolym brev, paket, oadresserad reklam 1995-2013, tusentals försändelser 

Table 8: Traffic volume letters, parcels, unaddressed advertisements 1995-2013, 1000 items

År
Brev, adresserade 

tidningar och reklam Paket (1)
Oadresserad reklam 

och gruppreklam
1995 3 467 459 48 600 1 520 700

1996 3 576 412 46 908 1 575 157

1997 3 577 651 43 148 1 755 547

1998 3 574 516 42 111 1 864 762

1999 3 557 584 43 403 1 953 823

2000 3 548 006 47 784 2 960 693

2001 3 265 673 42 214 2 997 232

2002 3 603 861 49 957 2 867 884

2003 3 262 135 42 890 2 950 464

2004 3 087 405 47 242 3 362 459

2005 3 034 208 42 633 3 547 248

2006 3 087 970 46 385 3 563 384

2007 3 050 654 49 470 3 485 914

2008 2 983 084 56 060 3 438 438

2009 2 789 925 61 052 3 179 525

2010 2 720 234 66 657 3 117 339

2011 2 703 935 68 827 3 138 838

2012 2 592 859 73 039 3 084 362

2013 2 514 342 82 014 2 889 982

(1)    Uppgifter för Posten AB inkluderar mypack och diverse övriga paket from 2008. Tidigare års uppgifter 
avser summan av företagspaket, hempaket och postpaket.  Ett större företag som ändrat bransch till bud och 
kurir har tillkommit till undersökningen 2009.

0

1 000 000

2 000 000

3 000 000

4 000 000

1995 1997 1999 2001 2003 2005 2007 2009 2011 2013

Brev, adresserade tidningar och reklam Paket (1)
Oadresserad reklam och gruppreklam

0

22 500

45 000

67 500

90 000

1995 1997 1999 2001 2003 2005 2007 2009 2011 2013

Paket skickade

Fig. (2) Statistics (x1000) from SCB on the development of parcel 
delivery to private consignees done by the Swedish postal service from 
1995 to 2013.

City logistics is a competitive market with many actors 
fighting for market shares. As of that I have noticed during 
my research that statistics and information on the topic is 
in many cases confidential information. Research on city 
logistics is also a fairly new topic. A good overview on the 
subject is therefore not to be found. However, the acces-
sible information clearly showcases a drastically increasing 
distribution of consignments to the private sector. And that 
is a result of the increasing e-commerce. Only in Gothen-
burg the e-commerce increased by 17% during 2013 and 
had a turn over of 37 billion kronor, according to Gothen-
burg Traders Association (Göteborgs Köpmannaförbund).
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adapt to their needs and 
then monitor. This goes for 
both online services as well 
as physical interactions.
The increasing e-commerce 
trends are a product of this 
generations consumption 
behavior. They make thor-
ough but quick research on 
where to get the best deals  
before they consume. Peer 
reviews are a real-time de-
cision-making tool in physi-
cal stores as well as online. 
When the order is placed, the 
expectation is short delivery 
times and home delivery. 

Research

GENERATION (C)ONNECTED
THE TARGET GROUP

The new generation grow-
ing up today, which will be 
entering adult life within 
the coming decade, will be 
the first generation to have 
been born into this world 
with smart technology and 
constant connectivity from 
the very start. The con-
cept of “early adopters” are 
essentially meaningless 
when  regarding this gen-
eration. As much as 95% of 
them own a computer and 
80% own a smart device. 
Amongst young Europeans, 
52% say that they feel dis-
connected from the world if 
they do not carry their smart 
phone with them. 
This generation is; connect-
ed, communicating, con-
tent-centric, computerized, 
community-oriented and al-
ways clicking. Being used to 

process far larger amounts 
of digital information, they 
are far more careful with the 
data they interact and dig 
deeper into. Reaching out to 
users and consumers of this 
generation can therefore be 
quite complex for a business 
or brand. But once connect-
ed with a “connected con-
sumer” they are very loyal if 
the service provided is rele-
vant and of good quality. The 
user further on shares his or 
her experience online and 
thus becomes a channel for 
advertisement. Because this 
generation does not fear to 
use a branded service as a 
every day tool or channel for 
retrieving new information. 
Lets take Youtube as one 
example. 
Because of the steadily 
increasing pool of digital 
information and the pace 
in which generation C con-
sumes this information, they, 
as users, demand quick 
processes which they can 

They are called the You-
tube generation. They are 
connected, and they are in 
control. 
-

-
What if delivery services im-
plied more customization 
to the customers?  
-

36

MODIFY

MONITOR NOTIFY

When a individual from gen-
eration C is looking for infor-
mation, the source for infor-
mation is their smart device. 
The search engines are 
always easy accessible in 
their pocket, wherever they 

go. There is no need to stop 
your daily routine or work 
task to go somewhere to re-
trieve the desired informa-
tion. As on-demand home 
deliveries are a reaction to 
this generations expecta-
tion of quick access, would 
it not be logical to provide 
delivery services that im-
plies customization to where 
the order can be picked up 

or when? The parcel might 
be picked up e.g on the way 
to work or when leaving the 
gym in the evening. If the 
parcels travel route from the 
consignors address, to the 
consignee’s would be pre-
planned to intersect with 
the consignee on the way, 
that would result in fewer 
travels made, just to pick up 
shipments. 

The increasing e-commerce trends are a product 
of this generations consumption behavior.
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SCENARIO TODAY - THE WAY OF THE PARCEL

ORDERING A PAIR OF SHOES ONLINE

A ORDER IS PLACED ONLINE

STORE/STOCKIST PREPARE THE PARCEL 
AND REQUESTS A SHIPMENT

PARCEL IS PICKED UP
PARCEL IS TURNED OVER 
TO A LOCAL POST OFFICE

POST OFFICE

CONSOLIDATION TERMINAL

LONG DISTANCE 
FREIGHT

CONSOLIDATION TERMINAL CITY LOGISTICS

LOCAL POST OFFICE

NOTIFICATION IS SENT TO
CONSIGNEE VIA SMS

HOME DELIVERY
(CONSIGNEE IS AT HOME)

HOME DELIVERY

(CONSIGNEE IS NOT AT HOME)

CONSIGNEE TRAVELS TO PICK UP POINT 
AND COLLECTS THE CONSIGNMENT

COURIER TRAVELS TO DROP OFF
PARCEL AT CONSIGNEES ADDRESS

COURIER TRAVELS TO DROP OFF
PARCEL AT CONSIGNEES ADRESS

CONSIGNEE TRAVELS TO POST
 OFFICE TO PICK UP CONSIGNMENT

LOCAL POST OFFICE

This example showcases 
a possible scenario when 
ordering a pair of shoes 
online. When the consign-
ment reaches the local post 
office, different methods 
are used depending on 
the service provider. Some 
methods result in many 
unnecessary travels back 
and forth to a pick up point. 
When talking to couriers 

from both Post Nord and 
DHL, both express a con-
cern that  example 3 is the 
reality in most cases. They 
also explain that the courier 
trucks not always have pre 
planned routes, and if they 
do, they can not always be 
driven due to e.g. the traffic 
situation. Post Nord has a 
policy that couriers always 
have to bring parcels up 
to 20 kg with them during 
their daily routes. However, 
since the delivery routes 

are during working hours 
between Monday and Fri-
day, few people are at home 
and thus few packages are 
handed out. Representa-
tives from Post Nord says 
it is common for couriers to 
not bring the parcels with 
them, but instead send a 
physical notification instead, 
even if goes against the 
companies regulations. 

Example 3 is reality in most 
cases.
-
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PICK-UP
POINT

Research

CONCLUSION NO.1

This project will thus focus on light 
parcel delivery to the private sector. 
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SCENARIO IDEAS

How might light parcels be 
transported by the bus? 
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Consignments travel within the bus and are 
transferred at bus stops. 

Conclusion

SCENARIO NO. 1

S
W

Quick autonomous 
loading and unloading

Technical solutions 
Delays in public transport

After being loaded at the 
UCC’s , the buses carry the 
consignments in to- and out 
of the city in a internal car-
go space. When arriving at 
a bus stop (node), the bus 
docks to the bus stop and 

the parcels are transferred 
over to the Pick-up/drop-
off-point (also known as 
“Pudo”). The consignee or 
consignor can then pick up 
or dropp off their consign-
ment. 
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Exploring possibilities with intermodal containers 
carried by the bus network. 

Conclusion

SCENARIO NO. 2

Intermodal container system. 
Possible to include waste 
handling and other cargo types.

What is the maximum load 
weight a bus can carry? (Goods 
and people)

When autonomous buses 
are a reality, in a not so dis-
tant future, will buses look 
the same or change dra-
matically in appearance? 
This potential path of the 
project focuses on a inter-
modal container system 
carried by the buses. Goods 
are supplied to the city from 
the UCC’s in the outskirts. 
The containers are dropped 
off or transferred at the bus 

stops. Goods can thus be 
distributed into-, within- and, 
together with waste, out of 

the city. 
An intermodal container 
(also known as a ISO con-
tainer) is a standardized 
reusable steel box. Inter-

modal containers are used 
to store and move materials 
and products efficiently and 
securely in the global con-
tainerized intermodal freight 
transport system. “Intermo-
dal” indicates that the con-
tainer can be used across 
various modes of transport, 
(from ship to rail to truck) 
without unloading and re-
loading its contents.

S

W

What is a intermodal 
container?
-
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Mobile node which hitches a ride with the bus into 
the city center. 

Conclusion

SCENARIO NO. 3

Easy transfer between buses and 
bus stops. Flexibility!

How is it connected to the bus?

The transporters, or pods, 
are loaded at the UCC’s and 
connected to the buses. The 
equipage then travels into or 
around the city. Transporters 
can smoothly change bus 
during transit without  com-
ing to a complete stop, nor 
being in contact with a bus 
stop/node. When arriving 
at the final destination, the 
transporter parks at a des-

ignated spot in connection 
to a bus stop. From here, 
private consignees and vari-
ous goods-distributors can 
pick-up or distribute the 
consignments further. The 
transporters thus function 
as mobile PUDO’s (pick- up 
and drop-off points).

S

W
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Before deciding upon a future scenario,
let’s see what has been tested before!

RESEARCH

EXISTING PROJECTS AND SERVICES
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AMSTERDAM
GOODS DISTRIBUTION BY TRAM

The company CityCargo was operating fifty 
trams, moving freight from warehouses to 
businesses within the city. Even though 
travelling on the same tracks as the exist-
ing passenger tracks, interference was not 
a problem. A network of 600 small electric 
trucks would then transport the freight the 

last distance from the trams to the busi-
nesses. This system resulted in a reduction 
of half of the need for heavy freight trucks 
in the city center and thus reduced pollution 
significantly. 
However, the company failed to raise the 
money necessary to run the operation and 
the city refused to sponsor the project, leav-
ing the prototype to capsize. 

In the beginning of 2008, Amsterdam ini-
tiated a project transporting goods via 
tramway. 
-

Research

ZURICH
WASTE HANDLING BY TRAM

A tram-based waste handling system initi-
ated as an attempt to reducve the amount 
of bulky waste items dumped illegally every 
year across the city. As the tram network 
in Zürich is well developed, reaching out 
to most neighborhoods, the  Cargo Tram 
project has proven to be very successful. In 
its first year of operation it was responsible 

for the collection of 380 tonnes of waste. 
The Cargo Tram has resulted in a valuable 
service for the residents of Zürich and a 
minimized use of high emission-trucks 
previously used for the same purposes, 
making the city streets more accessible.   
---
It is interesting to see that a similar con-
cept, to that of the initial idea of this proj-
ect is working in full scale. It gives further 
credibility and argument to further develop 
a similar concept handling light parcel 
distribution via public transport.

In 2003, the Verkehrsbetriebe Zürich, op-
erator of the tram network in Zürich, intro-
duced the Cargo Tram.
-
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GOTHENBURG
ELECTRIC VEHICLES USED FOR CITY LOGISTICS

planed for efficiency and 
runs during the hours of the 
day when the least amount 
of people are moving in 
the area. Further rules has 
been implemented restrict-
ing vehicles over ten meters 
entering the city core. 

Transporting fish between 
the fishing harbour and 
the fish market in the city 
center along with some 
selected restaurants. 

---
These projects suggests 
less congestion followed 
by a safer, cleaner and 
more pleasant environment 
for residents and visitors. 
But how will it work in full 
scale, if it would cover the 
entire city distribution in 
Gothenburg? The vehicles 
are independent and have 
to be operated by haulers or 
the government. So which 
problem does this projects 
solve, except a change of 
vehicles? 

On the other side of Göta 
älv project number two,   
Stadsleveransen, is being 
carried out.

Feskeleveransen, is the 
latest project

Packstation is a self-
service, light parcel service 
provided by DHL Ger-
many. It provides automated 
booths for self-service 
collection of parcels and 
oversize letters as well as 
self-service dispatch of par-
cels 24 hours a day, seven 
days a week. Packstation 
started as a pilot project in 
2001 and was quickly ex-
panded. In November 2011 
there were 2500 Packsta-
tion machines in Germany. 
In comparison to the solu-
tion provided in Sweden, 
by both Post Nord, DHL 
and the other big cou-
rier companies where the 

Pick up and drop off your 
parcels when it suits you.
-

Research

DHL PACKSTATION

consignor or consignee 
must visit a maned service 
point, this service offers 
much more flexibility for 
its customers. If sending 
a parcel, all preparation of 
the parcel is done at home 
before dropping it off at the 
Packstation. 
This concept has proven 

very successful according 
to DHL. 
---
For the future development 
of this project, the idea of 
a self-service node is inter-
esting to see if it could be 
integrated with the public 
transport network. 

As a part of the project 
SmartDelivieries, the city 
of Gothenburg has initi-
ated three different projects 
where small electric vehicles 
handle the city distribution 
within specified areas. 

Being the first of its kind in 
Sweden. Two small electric 
vehicles handle the majority 
of goods distribution and 
waste disposal within the 
Lindholmen area.

A project aimed to en-
able a attractive, safer and 
more accessible city core in 
Gothenburg. Goods are be-
ing collected, consolidated 
and later distributed by 
two small electric vehicles. 
The distribution routes are 

In 2008, the project called 
Lindolmsleveransen kicked 
off



56 57

BENTOBOX

Research

CITYLOG LYON
TEMPORARY DISTRIBUTION NODES

FREIGHTBUS

BentoBox, is a packag-
ing system that focuses 
on the interaction between 
the distributer and the re-
cipients. TNT, the only car-
rier involved in the City Log 
project, distributed the pre-
packed trollies from a distri-
bution terminal to a docking 
station at a pick-up node 
within the city core. A sms 
was then sent out to the re-
cipients, notifying them of 
their consignments arrival. 
FreightBus, the second 
concept tested in Lyon im-
plied a intermodal solution 
which aimed to reduce the 

amount of heavy freight 
trucks on the city streets. 
The carrier loads three inde-
pendent modules per truck 
at their distribution terminal 
in the periphery of Lyon. 
The trucks are then routed 
to designated spots in the 
delivery area. Each module 
are then transferred onto a 
lighter truck, handling the 
last-mile delivery. 
--
What makes the CityLog 
project interesting is the 
idea of mobile distribution 
nodes within a city. The 
shipments are consolidated 
in a distribution terminal 
and transported in to the 
city with high load rate in  
bigger lorries. That is more 

favorable than many small 
vehicles carrying the same 
cargo which would instead 
increase traffic in and out 
of the city. The placement  
of the mobile distribution 
nodes established by the 
bigger lorries will follow the 
demand for goods distribu-
tion and thus make distribu-
tion routes more effective 
and by that reduce emis-
sions. For the Bentobox 
concept, similarities can be 
seen with the DHL Pack-
station service. However, 
the Bentobox seem less 
effective when the vehicles 
have to transport the heavy 
trollies in and out of the city 
every day. 

In 2012, a pilot project was 
carried out in Lyon testing 
two different concepts. 
-
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They are utilizing a 100-
year old analog system to, 
via bicycles and railway, 
deliver hot meals to their 
clients workplaces. Either 
picking up the lunch boxes 
at the clients homes in the 
morning or from local food 

producers. Each client has 
their own personal dabba, or 
lunch box, which is being re-
turned to the place of origin 
again in the afternoon. 

-The Process-
A collecting dabbawala, 
usually on bicycle, collects 
dabbas either from a work-
er’s home or from the dabba 
makers. Many of the car-

riers are of limited literacy. 
The dabbas therefore have 
some sort of distinguishing 
mark on them, such as a co-
lour or group of symbols.
The dabbawala then takes 
them to a designated sort-
ing place, where he and 
other collecting dabbawalas 
sort the lunch boxes into 
groups. The grouped box-
es are put in the coaches 
of trains, with markings to 

identify the destination of 
the box (usually there is a 
designated car for the box-
es). The markings include 
the railway station to unload 
the boxes and the delivery 
address. At each station, 
boxes are handed over to a 
local dabbawala, who deliv-
ers them. The empty boxes 
are collected after lunch 
and sent back to the re-
spective houses.

Research

THE DABBAWALAS OF MUMBAI
A 100 YEAR OLD SYSTEM

Dabbawala’s use the public transport 
network and have done so for 100 years. 

---
It is interesting to see that 
a project like this have 
been functional for around  
100-years. Similarities can 
be seen here with the City-
Log project where the no-
tion of mobile distribution 
nodes are utilized when the 
Dabbawalas are re-packing 
the Dabbas for distribution. 
This is done in the street 
or on a platform of a train 

station. Due to the analog 
nature of this system, it is 
difficult to measure the ef-
ficiency of the Dabbawalas. 
It has been successful for 
100-years, but with pre-
consolidation, could it be 
more efficient? 

A dabbawala, translated: 
one who carries a box, is 
the name of the men in 
Mumbai who are working 
as lunch box distributors.
-
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TRANSPORTING GOODS BY BUS

Freight with bus already 
exist, in Sweden, and in 
other countries. This type of 
freight is for long distance 
in rural areas and is, in 
comparison to other freight 
modes, utilized in relatively 
small scale. Long distance 
bus freight has an important 
role for those remote rural 
areas whereas it fulfills the 
need for goods- and people 
transport where large cost 
efficient freight no longer is 
cost efficient due to small 
demand. In Sweden, freight 
by bus is foremost operated 

by the company Bussgods. 
Since loading and unloading 
is done manually by the bus 
operators, a similar model 
for bus freight in an urban  
context would be impossi-
ble due to e.g. the extended 
halts at the bus stops. 
---
To be able to develop the 
idea of utilizing buses as 
the carriers in city logistics, 
a technical solution must be 
investigated to make load-
ing and unloading efficient. 
At the same time the bus 
must be able to handle the 
sufficient amount of cargo 
to make the system effi-
cient. Even though future 

designs on axels will grant 
heavier max loads for city 
buses, combining people 
and cargo in the same ve-
hicle could compromise the 
amounts that could be car-
ried on either passengers 
or cargo. The best solution 
would therefore be to divide 
the passenger and cargo 
space into two, still connect-
ed  vehicles, to still “consoli-
date traffic”. Because just 
as the idea of bus freight to 
rural areas suggest, it is no 
need for two vehicles trans-
porting people and cargo 
separately if they are going 
to the same destination.

Transport of goods and 
people to rural areas.
-

It is no need for two vehicles transporting peo-
ple and cargo separately if they are going to the 
same destination.
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CONCLUSION NO.2

Just like the Cargo Tram 
project, the Dabbawalas 
are utilizing already exist-
ing transport routes. In 
that sense, Dabbawalas 
are not only consolidat-
ing their shipments, but 
also the traffic in Mumbai. 
The opposite would be 
the Dabbawala’s distribut-
ing the lunch parcels with 
their own trains. But as the 
target group of this project 
expects, flexibility on when 

the parcel can be picked 
up, the Dabbawalas fail. 
Then the consignee has 
to be available when the 
Dabbawala shows up at the 
address. The DHL pack-
station has an advantage 
there; The parcel is easy 
accessible for the con-
signee at any given time 
of the day. However, it is at 
a static address to which 
the consignee has to travel.  
So, all previously tested 

concepts either deliver to 
a static distribution node, 
to which consignees have 
to travel, or aims to distrib-
ute the consignment all 
the way to the consignees 
address. But is there a way 
to combine the Dabbawala 
concept with the advantag-
es of the DHL Packstation 
to get the consignments 
as close as possible to 
peoples travel patterns? 

A mobile pick-up and drop-off point which travels 
with the existing public transport system!

Conclusion

CHOSEN SCENARIO 
NO.3
Flexibility is key for 
future generations and 
an efficient distribution 
system.

Get the consignments as close as possible 
to peoples travel patterns!
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TRANSPORTATION TRENDS
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AUTONOMOUS TRANSPORTATION
GOOGLE CHAUFFEUR
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LUTZ PATHFINDER

The initiator is the Trans-
port Systems Catapult, 
UK’s innovation centre for 
intelligent mobility. The fully 
autonomous car was devel-
oped by UK-based initia-
tives, companies and insti-
tutions. When first launching 
the project, three proto-
types will run in the Milton 
Keynes-area, with operators 
calibrating the software, to 
make sure the pods comply 
with the traffic environment 
and its regulations. If suc-
cessful, a fleet of 40 pods 
will be taken in to service. 

Being probably the most fa-
mous autonomous driving-
project of today. The system 
known as “Google Chauf-
feur” is test driven in over 
1.1 million km. As of may 
2014, Google presented 
their second version of their 
totally autonomous car (pic-
ture to the left) which do not 
have a steering wheel nor 
pedals. It has been stated 
that this system will be func-
tional and ready for public 
service already between 
2017-2020. 

In february 2015, what is to 
become UK’s first autono-
mous car was introduced.
-

Google Driverless Car is far 
into the prototyping face.
-

THE DEVELOPMENT

HAULING

DRIVEME

The picture on the right 
shows driverless hauling 
trucks from a iron ore mine 
located in Nammuldi ,far 
out in the Australian bush. 
Autonomous trucks have 
been in use since 2008. 
The remote location of the 
mine makes workers hard to 
come by. But with driverless 
trucks, operations can run 
24/7. 

Supported by the Swedish 
government, Volvo cars will 
introduce 100 autonomous 
cars on the streets of Go-
thenburg during 2017. This 
will be the most extensive 
autonomous driving project 
yet. 

Self-driving cars is the fu-
ture of transportation, if we 
are to believe vehicle manu-
facturers and scientists all 
around the globe. Google 
has proven that their ve-
hicles have been accident-
free for half a million miles 
whereas human drivers 

would have had an aver-
age of two accidents in the 
same miles driven. 
As of recently, autonomous 
vehicles is now legal in four 
different American states 
and more is to come. Dur-
ing 2014, France also an-
nounced that testing of 
autonomous cars on public 
roads will be allowed dur-
ing  2015. In Sweden, the 

DriveMe project will roll out 
its vehicles during 2017. 
So for the development of 
this project, I will consider 
the public transport to be 
autonomous in a near fu-
ture. This opens up for new 
possibilities of goods trans-
portation.

Reality in only a few years 
time.
-

Driverless hauling trucks
-

First project in Sweden
-

A transition which opens up for 
new possibilities!
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UBER - A TRANSPORTATION SERVICE

Uber, a mobile-app-based transportation 
network, allows consumers to submit a trip 
request, which is routed to crowd-sourced 
taxi drivers. A price suggestion is presented 
for the submitted trip and at times of in-
tense demand, the rates change over time 
to keep vehicles available. 
The Uber service was first launched in 
2009 but expanded internationally in 2012. 
It is now an active service in most big cities 
globally, even Stockholm and Gothenburg. 
Since Uber’s launch, several other compa-
nies have emulated its business model, a 
trend that has come to be referred to as 

“Uberification”. Among the competitors are; 
Lyft, Sidecar, Haxi and more. 

As of today, public transportation are static 
networks of vehicles to which the users 
have to adapt. The networks do not cover 
all the desired travel routes and have static 
time tables. Public transportation can thus 
be a nuisance for the users which daily lives 
and habits get effected. 
What Uber and the likes are offering, is a 
flexible transportation network to its users: 
A system which adapts to demand of the 
public. 
It is both efficient and sustainable. If the de-
mand is low, no unnecessary transports will 
be made. 

The initial step towards 
future transportation.
-

Transportation based on demand
When vehicles are autonomous, what is the 
difference in transporting a person or a parcel?

Research

UBER RUSH AND CARGOMATIC

It started as one-day experi-
ments, when on-demand 
ride services started de-
livering on-demand roses 
on valentines day and on-
demand ice cream on hot 
summer days. Now, it is a 
service that delivers pack-
ages and smaller consign-
ments to its customers, on-
demand. Uber introduced its 
Uber Rush-service which, 

today, have a number of 
competitors; Gett, Wun Wun 
to name a few. Cargomatic 
is a similar service which 
turns to businesses to con-
nect shippers and carriers 
and by that maximize load 
rates for cargo transports. 
These on-demand services 
enables more flexibility for 
city logistics and are thus 
interesting to take into con-
sideration during this proj-
ect. Because as my target 
group demands, logistics 
services should be smart 
and on-demand. 

Involving small businesses 
and self-employed couriers 
in the distribution chain.
-
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UCC

CITY NODE
CIRCLE DISTRIBUTION LINE
DYNAMIC BUS ROUTE

Research

CONCLUSION NO.3

In a not so distant future, the transporta-
tion fleet is autonomous. If public- and 
goods transportation are combined, 
it enables goods- and public travel patterns 
to intertwine! 
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A ORDER IS PLACED ONLINE

STORE/STOCKIST PREPARE THE PARCEL 
AND REQUESTS A SHIPMENT

PARCEL IS PICKED UP
PARCEL IS TURNED OVER 
TO A LOCAL POST OFFICE

POST OFFICE

CONSOLIDATION TERMINAL

LONG DISTANCE 
FREIGHT

CONSOLIDATION TERMINALCITY LOGISTICS

LOCAL POST OFFICE

PREFERRED FUTURE SCENARIO - THE WAY OF 
THE PARCEL ORDERING A PAIR OF SHOES ONLINE

SITUATION TODAY

PREFERRED 
SCENARIO

CONSOLIDATION TERMINAL

NOTIFICATION IS SENT TO
CONSIGNEES SMART DEVICE

SUGGESTING PICK-UP POINTS 
ACCORDING TO HOW CONSOLIDATION 

CAN BE MADE TO SEE WHAT SUITS THE 
CONSIGNEE BEST

CONSIGNEE WILL PASS LINNÉPLATSEN 
AT SOME POINT DURING THE DAY AND 

CHOOSES THIS PICK UP POINT

PREFERRED SCENARIO

BUS STOP 
LINNÉGATAN

BUS STOP 
JÄRNTORGET

BUS STOP 
MASTHUGGSKYRKAN
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Conclusion

AN IDEA WORTH MENTIONING 
(HOW THE PARCEL TRAVELS FURTHER)

So if the basic idea is to 
provide a light parcel distri-
bution service to the private 
sector, what if some one is 
unable to go to the mobile 
delivery point? 
As of today, logistics com-
panies such as DHL, Post 
Nord and Schenker owns 
both goods handling and 
booking. They also con-
trol the freight vehicle-fleet 
through buying vehicle ca-
pacity through their sub 
contractors. 

The suggestion is a more di-
verse role allocation where 

the booking of freights are 
made by brokers, just as the 
logistics companies in many 
ways are doing today. Vehi-
cles may be owned by both 
governments, bus opera-
tors, logistics companies or 
smaller carrier companies. 
But the important thing is 
that the consignment may 
be distributed further from 
the mobile delivery point if 
necessary. In that case car-
rier companies or self-em-
ployed carriers can provide 
services similar to what Uber 
Rush and the likes are offer-
ing today. Bike messengers 
or people traveling by foot 
the last stretch from the bus 
stop to the consignees ad-
dress. That would also pro-
vide work opportunities with 
very low entry-level in terms 
of previous merits. Students 
etc. may be able to ern extra 
money, carrying a consign-
ment  or two.

Involving small businesses 
and self-employed couriers 
in the distribution chain.
-

But how could this distri-
bution of roles look, if they 
were to be in line with the 
ideas of this project? 
-

Creating work opportunities with low 
entry-level!

VEHICLES
GOODS HANDLING
BOOKING

X
X
X

HAULIER

TODAY

STATIC STAKEHOLDERS

REEVALUATED STAKEHOLDERS

REAL ESTATE OWNER

(BUS-OPERATOR)

(PASSENGER)

HAULERS

CONSIGNEE

CONSIGNOR

MUNICIPALITY

BROKER

GOODS HANDLING

PLANNING

X
X

X
X X

X

TOMORROW

HAULIER BROKERBUS OPERATOR PASSENGER
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CONNECTING THE POD AND THE BUS

The first idea is to make the 
pod dock with the bus while 
driving through a physical 
connection. The other idea 
is to utilize new technology, 
allowing the pod to connect 
wirelessly, creating a equi-
page to consolidate traffic. 
Since the pod may have to 
change the bus to follow 
while driving and hop on and 
off the busses at bus stops, 

even if no passengers are, it 
has to some extent be able 
to maneuver it self. Having 
a physical connection could 
in those cases result in me-
chanical damage if docking 
is to be done and undone 
while in motion. For that 
reason, it is better to utilize 
a wireless connectivity be-
tween the bus and the pod. 

To connect the pod with the 
bus, there are two possible 
solutions.
-

Research

PLATOONING

Grouping vehicles into pla-
toons is used as a method 
of increasing the capacity of 
roads. Platoons decrease the 
distances between cars us-
ing electronic coupling. This 
capability allows many ve-
hicles to accelerate or brake 
simultaneously. This system 
also allows for a closer head-
way between vehicles by 
eliminating reacting distance 
needed for human reaction. 

Platoon technology gives the 
pod means to dock to a bus 
wirelessly and accurately. 
Both vehicles are autono-
mous and the bus can in-
stantly deliver corrections to 
the pod about upcoming ob-
stacles and turns which gives 
the equipage a stable and 
accurate ride.  Platoon tech-
nology is used in cars and lor-
ries today and will, by the time 
fully autonomous vehicles are 
launched to the public, be a 
part of the built in systems. 

A wireless train becomes 
one vehicle. 
-
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WHY ELECTRIC POWERED?

Just as the SmartDeliveries project, carried 
pout in Gothenburg suggest, city delivery 
should not imply a unpleasant city environ-
ment. Using silent electric vehicles for city 
distribution is because of this a favorable 
choice. At the same time, technology for 
electric powered vehicles, or EVs, is in many 
forums being stated to be the most efficient 
propellant for vehicles in the future. The end 
result of this project is therfore going to be 

electric powered. 
Since the pods should not have a fixed 
docking station at the bus stops, a solution 
to how they are going to be charged while 
“in the field” have to be found. Solar panels 
may not be an option since the system have 
to be functional all year round, even in the 
northern parts off the world. Can energy be 
transferred wirelessly between the bus and 
the pod?

Components to be fitted in a electric vehicle: 

80

propellant for vehicles in the future. The end 
result of this project is therfore going to be 

transferred wirelessly between the bus and 
the pod?

Examples of vehicle with roof mounted solarpanel 
(right), inductive charging stations (bottom left) 
and coupling charging (bottom right): 

Research

WIRELESS CHARGING
OF VEHICLES
There are functional systems, and even bus 
systems, using wireless charging today. 
These systems use conductors placed in 
the road surface and inductors located un-
derneath the vehicle frame. With an autono-
mous platoon-equipage, there are, because 
of the high precision alignment maintained 
by the vehicles while in motion, possibilities 
to transfer energy vehicle-to-vehicle. How-
ever inductive charging stations at consoli-
dation centres and bus stops, together with 
solar panels, is further options on how to 
charge the vehicle. 
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Research

SUMMERY - 
DEFINING DESIGN OPPORTUNITY

What?

Who?

When?

Where?

Why?

DESIGN 
OPPORTUNITY

WHAT?

WHY?

WHERE?
WHO?

WHEN?

A mobile pick-up and drop-off point which
travels with the existing public transport 
system!

Consignors and consignees of light parcels
In 2035, a not so distant future, when 
Sweden’s three largest cities envision set 
environmental goals to be fulfilled

83

To achieve an efficient system that connects 
public- mobility and services
In a future urban environment
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FORM DEVELOPMENT

IDEATION
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Initial sketches were made with mood boards 
and key words as inspiration

Three key words were cho-
sen as the ground pillars for 
the design process. These 
words were based upon 
the interpretation of Volvo’s 
core values, the form lan-
guage recognized in the 
Volvo brand as well as futur-
istic form trends . Each key-
word were further divided 

into three sub words based 
on functionality, genre and 
shape to easier translate 
them into visual references. 

An extra couple of pictures 
was added to the “safe 
board” to clarify that the end 
product should have a fre-
indly countenance. 

Form development

FORM PATHWAYS AND 
INITIAL SKETCHES
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Form development

INITIAL SKETCH EVALUATION
To evaluate the initial doo-
dles, three selected people, 
also design student, were 
briefed about the proj-
ect and asked to evaluate 
and give comments on the 
sketches. All participants 
had to choose one sketch 
for every sub-key word of 
all three mood boards and 
give a short motivation. This 
gave me a good verification 
of my own thoughts as well 
as new ideas. 
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Form development

SKETCH EVALUATION SUMMARY

This sketch was perceived 
as oversized and protective, 
with the big lamp bumper in 
the back as an overlapping 
element. 

Interpreted as the most sta-
ble sketch, with the lines and 
wheels pushed outwards 
and minimal overhang.  

Since the pod is to be au-
tonomous, it should look like 
a pod. A clear front with a 
conventional “car face” can 
suggest that the vehicle is 
ment to be driven by a per-
son.

Stable, minimalistic, friendly 
and product design were 
words used for this sketch. 
The sketch also suggests a 
design with generous vol-
ume for a large cargo space 
and protective appearance. 
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Further sketch devlopment with focus on a generous 
cargo space and initial values; Stability, Protective, 
Friendly and Futuristic.

KEY SKETCH
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Form development

CONCLUSION NO. 4

Application based service. Vehicle with 
individual lockers for consignments.

95
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PROTECTIVE SURFACESPROTECTIVE SURFACESPROTECTIVE SURFACES

As my initial key words, to-
gether with the core values 
of the Volvo brand is ex-
pressing; safety and protec-
tiveness must be reflected 
through the design of the 
vehicle. Just as the inspira-

tional pictures seen on this 
page, the notion of protec-
tive side surfaces enclosing 
the cargo will provide cred-
ibility as well as stability to 
the form. Sketches were 
made to ideate around this 
ideas and a design direction 
was set. The facetted struc-
ture reinforces the notion of 

protectiveness against out-
er forces. Breaking up the 
big side surfaces with a fac-
etted structure also implies 
a form element that would 
help the product to create a 
iconic design that will blend 
with a sharp and vibrant city 
life. 

Form and purpose. 
-
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REVEALING SURFACESREVEALING SURFACES

Form development

THOUGHTS ON SURFACES AND FORM
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AVERAGE 30 
PARCELS/DAY

PICK-UP
POINT

AVERAGE 30 
PARCELS/DAY Form development

MEASUREMENTS & PROPORTIONS

To set the right proportions 
and dimensions, calcula-
tions were made first of all 
on the cargo space. Infor-
mation from logistics com-
panies tell that around 30 

parcels is sent in average 
to a pick-up-point (service 
point) each day. With that in 
mind and the max-measure-
ments allowed for light par-
cels from Post Nord, DHL 
and Schenker, quick line 
models in CAID were made. 
The outer dimensions and 

proportions were made in 
comparison to Volvo’s exist-
ing 7900 Hybrid bus as well 
as to standard human mea-
surements of women and 
men in Scandinavia. 

The package in comparison 
to the user and bus.
-
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FRONT DEVELOPMENT
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FRONT DEVELOPMENT



104 105

FRONT DEVELOPMENT

104

Interpreted Volvo elements
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REAR DEVELOPMENT
Since this vehicle is an 
autonomous vehicle, it is 
a intelligent vehicle. The 
back- and side view is char-
acterized by a form element  
that aims to reflect the no-

tion of a “back head”. The 
development of the back 
end of the vehicle was de-
signed to emphasize this 
particular form element. 
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REAR DEVELOPMENT

108 109

Interpreted Volvo elements
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SIDE PLATE TEXTURE

The side texture must reflect the purpose of 
the vehicle!

During the project, the form 
has been re-evaluated sev-
eral times. The facetted side 
surfaces was after contem-
plation and discussion per-
ceived to give the vehicle an 

unwanted sense of motion 
and a non-approachable ap-
pearance. A discission was 
then made to change the 
texture on the side surfaces 
to something that reflects 

the purpose of the vehicle. 
Sketches and collages of a 
box pattern was then made, 
to reflect, through the side 
surfaces, what the vehicle is 
containing; parcels. 
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The chosen design
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Form development

COLOUR All along the development of the design, ideas has ex-
isted to divide the product in different segments; the 
protective surfaces embracing the main volume and dark 
bumper surfaces creating a contrast against the bigger 
surfaces. The colours chosen for the vehicle reflects 
Scandinavian design and the core values of the Volvo 
brand. Surfaces containing hatches to cargo spaces will 
be coloured in a warm and inviting colour to imply where 
the vehicle should be approached. The center volume of 
the vehicle is coloured to reflect nature. Bumper surfaces 
are dyed in a warm dark grey. The colour can be changed 
depending on context to where the vehicle will operate, 
however the saturation of the segments is set.
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Form development

EXPLODED VIEW In the picture below, the layout within the 
transporter vehicle can be seen. Marked in 
orange, at each side, there is 12 small- and 
1 big cargo box(es) (26 in total). The bat-
tery pack is located underneath the vehicle 
for low weight distribution and space effi-
ciency. The engines are located within the 
wheel hubs. Power electronics and commu-
nication equipment are marked in a yellow 
colour. 
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FORM DEVELOPMENT

MODEL MAKING
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PROJECT OUTCOME

SCENARIO
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LOADING WITHIN 
CONSOLIDATION CENTER

When a parcel that is ordered online, arrives 
at the consolidation terminal in the outskirts 
of a city, it is loaded according to the deliv-
ery point chosen by the consignee, which 
is dependent on how consolidation can be 
made. 

If a parcel is being sent, the process is 
performed in reverse order. Parcels being 
transported within the same city is either 
transported to the distribution terminal for 
redirection or transported with redirected 
vehicles within the city, all depending on 
what is efficient for the system as a whole. 
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INTEGRATION WITH 
TRANSPORT SYSTEM

After the consignments have been loaded 
into the vehicle, the integration with the 
transport system commence. The trans-
porters follow the buses and will change 
which bus to follow, to be able to reach its 
final destination. When the transporters 
are closely linked to the public transport 
network, it does not only provide merger 
between consignments, consignees and 
consignors of light parcels. But also a 
consolidation of traffic and transportation 
modes within a city. 
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CONSIGNOR- / 
CONSIGNEE SERVICE

The consignee or consignor have chosen a 
particular pick-up- or drop-off point, which 
the transporter vehicle will be parked at 
for 48 hours. When the consignor or con-
signee is passing by this location, a smart 
device-based application is used when in 
arms reach of the vehicle to open the right 
hatch where a parcel is to be collected or 
droped-off. 

The application manage a que system if 
several people are using the service simul-
taneously. This application is not developed 
during this 9 week project. 
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PARCEL PICK-UP /
DROP-OFF

Final scenario showcasing how this light 
parcel delivery service is utilized. 
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The goal with the concept was, as men-
tioned earlier in the report, to suggest a 
flexible and efficient system where trans-
portation of goods and people are linked to-
gether. The location of the transporter vehi-
cles will therefor be in direct connection to 
the bus stops (and as show in the picture on 
the right, combined bus and tram stop). The 
layout at each bus stop is different and the 
implementation of specific parking spaces 
to the transporter vehicles may be neces-
sary at some bus stops, to keep side walks 
etc. available for pedestrians. The picture 
on the left suggests a layout with charging 
stations at Järntorget, Gothenburg. Charg-
ing stations may be implemented at bigger 
traffic junctions like Järntorget, where many 
people pass every day. These junctions thus 
suggest a more frequent activity of trans-
porter vehicles. 

Project outcome

“IN THE FIELD”
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Connectivity and integration between mobility 
and parcel delivery services, to ease the every 
day life of urban citizens whilst avoiding 
environmental- and economical impacts on 
the city. 
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