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Abstract. Due to the motivations of climate change, the health impacts of poor air quality, and the importance of cities for
economic growth, transport policy at all levels of governance places emphasis on reducing and managing urban traffic and
congestion. Whilst the majority of urban traffic is created by personal travel, freight vehicles make a relatively large contri-
bution per vehicle to congestion, pollution and severe accidents. The European Commission (EC 2011) estimates that 6%
of all EU transport carbon emissions are from urban freight. For these reasons, a well-structured portfolio of measures and
policies oriented towards more sustainable and efficient management of supply chain activities carried out in urban areas is
needed, in order to reduce negative externalities related to urban mobility and improve economic performance. In recent
years, there has been enthusiasm amongst commentators that shared-resource economic models can both create new com-
mercial opportunities and address policy problems, including in the transport sector. Within the city logistics subsector,
this new model is exemplified by the emergence of Urban freight Consolidation Centres (UCCs). UCCs replace multiple
‘last-mile’ delivery movements, many of which involving small consignments, by a common receiving point (the consolida-
tion centre), normally on the periphery of a city, with the final part of the delivery being shared by the consignments in a
small freight vehicle. Such arrangements can represent a good compromise between the needs of city centre businesses and
their customers on the one hand (i.e. high availability of a range of goods) and local and global sustainability objectives on
the other. At the same time, by sharing logistics facilities and delivery vehicles, UCCs offer added-value services to both
urban economic actors, such as retailers, and network logistics providers. However, UCCs add to the complexity of logistics
chains, requiring additional contracts, communications and movement stages. These arrangements also introduce addi-
tional actors within the supply of delivery services, notably local authorities present as promoters and funders, rather than
simply as regulators, companies specialised in the UCC operation, and companies, which provide specialist technologies,
such as electric delivery vehicles. UCCs therefore also represent an example of multi-stakeholder collaboration. Drawing on
the results of a 2013 survey in Bristol (United Kingdom) and a further survey carried out in 2015 in Cagliari (Italy), the pre-
sent paper will provide an in-depth comparison of the differences in the perceptions of urban freight users and stakehold-
ers towards UCCs. Retailers involved in the survey carried out in Bristol showed high satisfaction with the delivery service
provided by the UCC. Different topic areas (e.g. timeliness, reliability, safety) are examined through analyses of both quali-
tative and quantitative data. The survey carried out in Cagliari investigated the inclination of potential users to join a UCC
scheme. The comparison between the two cities considers factors such as the nature of business holding (e.g. SME versus
multiple retailers), operational practices (e.g. pattern of deliveries) and operating subsector (e.g. food versus no food). An
analysis on the barriers to the implementation of UCCs in Bristol and in Cagliari is provided at the end of the paper.

Keywords: sharing resources, sustainable urban freight transport, urban freight consolidation centre, city logistics, case study.

Introduction

The world’s population is being increasingly concentrat-
ed in cities; the urban population is expected to reach
6.3 billion by 2050 (UN 2012). The economic vitality of

a city strongly depends on the efficiency of urban goods
distribution (Browne, Allen 2011). However, freight
transportation is a major contributor to climate change
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and global warming and it contributes to about 5.5% of
global greenhouse gas emissions (Zhang et al. 2018; Mc-
Kinnon 2010). According to the European Commission
(EC 2011), freight transport within the EU and associated
international maritime freight activities will increase by
40% by 2030 and just over 80% by 2050. The collaborative
economy involves the pooling of economic assets so that
they can be used by multiple agents, either synchronously,
or asynchronously. The term is most often associated with
the “platform capitalist” businesses such as Airbnb and
Uber, which obtain revenues from connecting peer own-
ers with peer renters and peer sharers. In a generally criti-
cal review of the “sharing economy” phenomenon, Martin
(2016) identifies that although the transition has become
“co-opted” by specific business interests. For example,
this might occur by intermediary companies extracting a
short-term profit through “rentier” behaviour in respect of
monopoly access to market data. However, where collabo-
rative strategies are long-term and for wider objectives,
one of the potential benefits could be more sustainable
resource utilization and consumption.

Whilst in the transport sector much of the high-profile
attention is on shared mobility services for personal travel,
collaborative city logistics solutions to reduce the negative
externalities arising from increased freight motor vehicles
in cities (Gonzalez-Feliu, Salanova 2012; Witkowski, Kiba-
Janiak 2014) are a measure being promoted by policy ac-
tors including the EC. Urban freight Consolidation Cen-
tres (UCCs) involve the delivery of multiple consignments
destined for a city centre to an interim location in the
form of a consolidation centre operated by a third party
on behalf of a collective of participating freight recipients.
The warehouse infrastructure is hence shared, as too is the
space in the vehicle operating the consolidated ‘last mile’
delivery rounds to the final destinations. The approach po-
tentially enhances urban transport and economic sustain-
ability in a number of ways:

- As the consolidation facility is normally located on
the periphery of an urban area, large freight vehicles
can remain on the strategic road network, avoiding
high vehicle-specific emissions of noxious pollutants
in urban areas where the population is most exposed
to poor air quality. At the same time, reducing the
number of large vehicles in urban streets, which are
often too narrow for their effective passage, increases
the efficiency of operation;

— The benefits are enhanced if the last-mile deliveries
are made using an ultra-low emissions vehicle, such
as an electric lorry or van (Van Rooijen, Quak 2010);

- System efliciency is improved, for example meas-
ured in terms of vehicle-km and energy consump-
tion. Without the UCC, large vehicles make relatively
long detours from the strategic road network to de-
liver what are often small individual consignments.
Instead, provided there is sufficient participation in
a UCC scheme by a range of end-receivers, the last-
mile logistics can be organised in a highly efficient

way, with relatively few rounds being made by vehi-
cles that depart the depot with a high level of pay-
load utilisation, all of which is destined for locations
within a specific city centre;

— Besides traffic and environmental benefits, the UCC
provides to the users a wide range of value-added
logistics services that allow improving the efficiency
of the supply chain and business performance (Ver-
linde et al. 2012), such as cost reductions, just-in-
time stock holding for businesses with tight space
constraints on their own premises). Among the
benefits, it is worth mentioning: delivery lead-time
reduction, improvements in product availability and
customer service, improvements in the transparency
of the supply chain, a reduction in stock losses and
maximisation of retailing space, which can result in
an increase in sales (Allen et al. 2014).

As can be seen from the above account, this kind of
measure can only be delivered as a multi-stakeholder
initiative and operated in a multi-stakeholder environ-
ment. According to the analysis of the development of
urban logistics spaces in southwest Europe carried out
by Gonzales-Feliu et al. (2014), usually the main initia-
tor of the project wants to reach a consensus among all
involved stakeholders. However, the stakeholders have
different needs and expectations (Taniguchi, Tamagawa
2005; Tseng et al. 2005; Witkowski, Kiba-Janiak 2014; Ki-
ba-Janiak, Cheba 2011). Establishing the centre requires
an actor in the role of policy-entrepreneur seeking sys-
tem enhancements, which are oriented towards the “com-
mon good”, for example, improving citizens™ quality of life
(Witkowski, Kiba-Janiak 2014). It would not usually be
within the interests of a specific deliverer or recipient to
invest resources (procuring a UCC facility and vehicle(s),
and designing and promoting the service) in the context
of a shared system. This coordinating role has generally
been taken by local authorities, although a commercial
or not-for-profit interest can perform it (for example in
the context of an airport). According to Kiba-Janiak and
Cheba (2015), Lindholm and Browne (2013), Taniguchi
(2014), within the multi-stakeholder environment that
characterises the urban freight transport system, local au-
thorities represent one of the most important groups of
urban freight transport stakeholders. A key reason why
local authorities are normally involved as policy-entrepre-
neur in the context of city logistics is that participation is
voluntary, so charges must be attractive, and hence rev-
enues are low, which means subsidy must be provided by,
or be procured by, the local authority. As highlighted by
Gonzalez-Feliu et al. (2014), UCCs characterised by a pri-
vate end-user (carrier-based or mono-user UCCs) have a
simpler steering structure, whereas multi-user UCCs have
some problems related to the economic sustainability of
the scheme. However, those which reach economic sus-
tainability and so remain operative over the long-term, do
so due to solid coordination among stakeholders and the
will to work together without imposing decisions. Stake-
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holder relations are clearly, though, only one success fac-
tor. As Kin et al. (2016) argue, an UCC is not going to be
financially viable in a small urban area due to a lack of
sufficient demand for freight transport; while, at the same
time, transport operators are not willing to outsource last-
mile deliveries for a large area with few delivery problems.

Moreover, the allocation of the costs (to the partici-
pants and local authorities) and the existence of consumer
surplus, enjoyed by the logistics companies, which are
customers of UCCs, creates a problem for the viability of
UCC:s as an effective policy idea and sustainable mobility
practice. Paddeu et al. (2014) identify significant efficiency
savings from the operation of a UCC in Bristol (United
Kingdom), likely to amount to net social benefits, sug-
gesting that the lack of thriving UCC implementations is
due to market failure. The majority of UCCs can only be
subsided for a short period due to the limited availabil-
ity of subsidies, and therefore most have a short lifespan
(Browne et al. 2005; Van Duin 2009). Therefore, identify-
ing relevant stakeholders and their objectives, and evaluat-
ing the degree to which these objectives are met is essen-
tial to designing a business model for a shared system that
can be more permanent (Zenezini et al. 2015). The search
for minimal demand to make the distribution system
economically viable, together with the analysis of differ-
ent financing strategies (e.g. public-private partnership),
is needed to provide decision makers with quantitative
decision support for their needs. Indeed, the definition
of a business model in order to define a viable economic
strategy is needed for the development of urban logistics
platforms (Gonzalez-Feliu et al. 2014). Given that the
most tangible benefits in terms of cost savings arise to the
logistics companies, and that not all potential participants
in an UCC have need of additional or different services,
it is not a surprise that many potential delivery-recipient
users do not perceive the added value of the UCC scheme
to them, and are therefore reluctant to pay for the service
(Zunder, Ibanez 2004; Marcucci, Danielis 2008). Also, the
literature does not provide a methodology for objectively
measuring the added value of UCC infrastructures from
the standpoint of sustainable development, even though
the indirect benefits gathered by UCCs (e.g. savings in
road maintenance, public health, or stress, all of which
have implications for the public finances) should arguably
be quantified in economic terms and monetised, in order
to allow public authorities to justify investments by such
savings (Gonzalez-Feliu et al. 2014).

In order to incentivise suppliers and retailers to join
the scheme, local authorities can apply restriction meas-
ures (Verlinde et al. 2012), such as, for example, access
restrictions for freight vehicles in terms of time-windows
or routes. However, despite such restrictions, many car-
riers prefer not to use the UCC and directly supply their
customers because they perceive the scheme as increas-
ing their costs and reducing their profitability (Van Rooi-
jen, Quak 2010). In fact, according to Kohler (2004), Pa-
tier (2006), Van der Poel (2000) and Van Rooijen, Quak
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(2010), the justification for implementing measures such
as UCC and freight traffic restrictions should be clearly
communicated to the stakeholders involved in the urban
context. For a successful UCC implementation, both sup-
pliers and receivers should be convinced about the reason
to change the current situation, because they usually are
not fully aware of their responsibility for the environmen-
tal impacts associated with the deliveries they make and
receive (Van Rooijen, Quak 2010).

Improved awareness of the consequences of current
choices can only be one factor in a complex model of
supply-chain decision-making, which is part based on
individual judgement, part on corporate analysis. Some
aspects, such as costs, may be shared, objective criteria;
others, such as trust in the other actors may be personal-
psychological, reflecting individual professional experi-
ence (AECOM/ITS 2010).

In addition to the economic consequences of partici-
pation, other forms of barrier also exist, such as at the
institutional level. For example, Verlinde et al. (2012)
identified that the likelihood of joining a UCC scheme
strongly depends on the extent to which internal business
practices would need to change. To some extent such bar-
riers can be overcome by the engendering of cooperation
and through effective consultation among the stakeholders
involved (Verlinde et al. 2012). However, particularly rele-
vant in the context of this paper, is that there may be limits
specifically on the willingness to share logistics and trans-
port resources (e.g. warehouse, delivery vehicles, etc.) with
the other competitors, or indeed to divulge confidential
corporate information about competitive best practices
(AECOM/ITS 2010). According to Kiba-Janiak and Cheba
(2015), cooperation among stakeholders can be effective
when there exist “common interests and benefits for stake-
holders”; they also pointed out as “regular communication
and cooperation” in order to “getting to know stakeholders
before planning a project” represent a key success. Learn-
ing about mutual expectations and problems and realize
effectively common projects for the future could be the
focus of long-term cooperation established by local au-
thorities with the other stakeholders (Kiba-Janiak, Cheba
2015). This can be achieved by interacting of community
members, sharing of experiences and designing of shared
representations. Such practices and processes can be ex-
pected to develop and strengthen the interpersonal trust
relations necessary for collaborative freight solutions to be
accepted.

Having established the general conditions necessary
for collaborative economy solutions to be successful in the
freight sector, the paper now presents an analysis of two
case studies; both are based on surveys addressed to re-
tailers (actual users in the first case and potential users in
the second one) involved. The first case analyses the UCC
established in Bristol, an example notable for its longevity
and therefore offering a rare example of resilience in this
niche; the second analyses the behaviour of the potential
users of a UCC proposed for Cagliari (Italy). The first case
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is related to non-perishable (non-food) products, whereas
the case of Cagliari considers food last-mile deliveries and
commercial activities related to the Ho.Re.Ca. sector (i.e.
Hotels, Restaurants, Cafes).The paper aims to identify em-
pirically and evaluate the perceptions and behaviour of
an important target user group. In this way it identifies
the key success factors and potential barriers to the im-
plementation of UCC schemes from their perspective, on
the basis that the success of sharing of urban goods trans-
port strongly depends on the perceptions and inclinations
of the stakeholders to participate. The paper is organized
as follows. Introduction provides an insight into multi-
stakeholder collaborative schemes more generally than
just UCCs. Section 1 describes the methodology applied
in the research reported in this paper and the theoretical
framework used to evaluate levers and limitations to the
implementation of sharing logistics in the urban context.
Section 2 introduces the case studies to which the model is
applied. Data collection and analysis is provided for each
case study. Section 3 provides the description of the results
of the two surveys. Comparisons between the different
samples surveyed (e.g. nature of business, type of product
delivered, category of shops, size of the sample, etc.) and
characteristics of the delivery (e.g. frequency, time, size,
etc.) are provided. Section 4 provides an analysis of the
barriers to the implementation of sharing logistics and
transport systems. Financial and practical barriers, social
and cultural barriers and barriers related to the type of
product to be delivered are analysed. Finally, the paper
finishes with some conclusions.

1. The potential of multi-stakeholder
collaboration for urban freight solutions

Collaborative solutions for transportation and logistics are
growing in popularity. Collaborative strategies can be good
solutions to improve the efficiency and effectiveness of ur-
ban logistics systems (Paché 2008). They are commonly
used in the field of supply chain management (Montoya-
Torres et al. 2016). Collaboration is possible when at least
two actors share their efforts to reach a common objective.
Collaboration in urban logistics requires confidence, trust,
and information sharing between the actors involved in
the process. However, collaborative strategies applied to
urban freight transport remain less explored, especially
when the commercial area of the city is characterised by
poor infrastructure and small stores (Fransoo et al. 2017).
For this reason, collaborative urban freight delivery is
likely to become one of the most promising areas of study
(Munoz-Villamizar et al. 2015). In order to improve the
performance of the transport system in last-mile delivery
(e.g. transport cost reduction, increase in vehicle utiliza-
tion, etc.), a collaborative scenario is proposed. Collabo-
ration is successful only if a full horizontal collaboration
among companies takes place. According to Bahinipati
et al. (2009), horizontal collaboration is a business agree-
ment between two or more companies at the same level in

the supply chain or network in order to allow ease of work
and co-operation towards achieving a common objective.

Being collaborative means that companies have to
share trucks, routes and customers in order to improve
their individual turnovers by reducing transport costs, the
number of necessary vehicles and offering in many cases
a better service to customers, aside of reduce the environ-
mental impact of the delivery activities (Mufoz-Villamizar
et al. 2015). So, the main difference between traditional
and collaborative UCC relies in full horizontal collabora-
tion among stakeholders. Muiloz-Villamizar et al. (2015)
pointed out that collaboration allows reducing emissions,
costs, number of routes and improving vehicle utilization,
so it uses more efficiently the available resources.

Before providing the definition of a model for sharing
urban logistics systems, the present section provides an
analysis of multi-stakeholder collaboration by considering
different successful case studies related to urban freight
multi-stakeholder collaborative schemes. As described in
the introduction, the urban environment involves a great
deal of stakeholders, each one with different needs and ex-
pectations. According to Verlinde et al. (2012), in order to
make urban freight distribution more sustainable and effi-
cient, at least one of the stakeholders involved has to make
changes to his internal procedures and processes; it can be
said that they have to change their “behaviour”. Within the
multi-stakeholder collaborative schemes, the most famous
and widespread is the UCC. However, this section aims
to provide an insight on collaborative schemes other than
the more traditional UCC, which represents an additional
transhipment point, often perceived as an added cost by
its users. In general, even though a high participation of
both receivers and carriers is essential for a successful im-
plementation of a UCC scheme, the involvement of po-
tential users is quite hard (Verlinde et al. 2012); in fact,
receivers are reasonably pleased with the way they are de-
livered and, on the other hand, suppliers and carriers con-
form as much as possible to the needs of their receivers
(Holguin-Veras et al. 2005). However, the addition of an
additional transhipment point to the supply chain is not
the only solution to consolidate urban freight flows more
efficiently. In fact, it can be achieved by modifying the
usual working methods of the stakeholders involved, in
particular of carriers and receivers (Verlinde et al. 2012).
The review of the most significant and successful exam-
ples of multi-stakeholder collaborative schemes provided
by Verlinde et al. (2012), highlights that both receivers and
carriers are only inclined to change their way of receiv-
ing/delivering if they think their own organizations will
directly benefit from it.

Receivers highly influence the setting of the opera-
tional constraints that must be satisfied by carriers and
shippers, because they are the primary customers. For
this reason, changing the behaviour of receivers means to
have upstream impacts on supply chains (Holguin-Veras,
Sanchez-Diaz 2016). Receivers are usually more willing to
be more willing to participate due to the benefits provided
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by a UCC scheme to the quality of the city environment,
i.e. shopping is more pleasant for customers if there are
fewer motor vehicles in the area (Verlinde et al. 2012;
Holguin-Veras, Sanchez-Diaz 2016). However, there is a
significant lack of knowledge about the roles played by
the various economic agents involved in supply chains,
and consequently, the most effective ways to make change
(Holguin-Veras, Sanchez-Diaz 2016). Also, according to
Holguin-Veras et al. (2005), the effectiveness of a policy
depends on which agent is the target. In particular, they
pointed out that policies that target carriers wishing they
might influence receivers to change behaviour are not
likely to be effective; while, on the contrary, policies ad-
dressed to the receivers lead to behaviour changes on the
part of the carriers. This is because the receivers, being
the most powerful agent, tend to impose their will on the
carriers and, at the same time, carriers must be responsive
to customers’ demands if they want to stay in business
(Holguin-Veras et al. 2008). As a result of the study car-
ried out by Holguin-Veras and Sanchez-Diaz (2016), the
use of regulation is less effective than voluntary programs.
This is because the use of regulations to achieve a behav-
iour change is likely to force some participants to change
operations and they perceive it as detrimental. On the
contrary, voluntary programs encourage greater welfare
because the participants that choose to adopt the meas-
ure are usually those that will benefit from it. The result
is different if we talk about a shopping area belonging to
a single landlord. In this case the imposing organisation
(landlord) is able to control or strongly influence all the
players and to make the solution successful, e.g. the UCC
that serves Heathrow Airport (Browne et al. 2007).

Some shippers show reluctance to participating in
UCC:s. In fact, participating shippers lose control of their
deliveries (by losing contact time with customers) and
they do not use their own trucks, so they lose the opportu-
nity to increase brand recognition. There is also a risk that
this reduced presence in the delivery environment could
result in them losing their customers to competitors. Doig
(2002) recognized opposition from shippers as one of the
key factors responsible for the end of the UCCs created by
the Port Authority of New York and New Jersey (United
States) as long ago as the 1940s.

In general, adaptations on the behalf of receivers have
resulted in UCCs being successful in several cases. For
example, within a Dutch project on demand-driven con-
solidation, deliveries to the retailers were made by the
same supplier or carrier agreeing on a mutual delivery
day or time; this meant carriers did not consider retailer’s
preferences when planning their delivery tours (SLDS
2005). Another successful example is that of the Swed-
ish SMILE project, which involved 40...50 small food
producers in the region with 5 purchasers in the city of
Malmé (Sweden). Orders and deliveries were performed
through a common food logistics system operated by both
the producers and the purchasers. In this case, receivers
and suppliers worked closely together in order to reduce
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the distance travelled by the fresh food supply. Also Bin-
nenstadservice (BSS) represents a good example of UCC
focused on receivers rather than carriers (Van Rooijen,
Quak 2009). In this case it is retailers that decide to use
the UCC, so suppliers basically have to change the desti-
nation address of their deliveries from that of the retailer
to the address of the UCC. BSS involves small and in-
dependent retailers, which usually do not optimise their
deliveries. It offers a free-of-charge delivery service (per-
formed by environmentally friendly delivery vehicles) that
allows retailers to save their time. Retailers can also benefit
from extra services with fee at BSS, such as storage, home-
deliveries, value-added logistics including retour logistics,
possibilities for e-tailing in the city of Nijmegen.

Contrary to the receivers, carriers directly benefit from
UCCs because every empty or half-empty kilometre rep-
resents a cost to them (Verlinde et al. 2012). Their will-
ingness to join a UCC scheme might grow if they have
clear evidence about the convenience of outsourcing last-
mile deliveries, e.g. fleet optimisation, pick-ups at more
convenient times (Kin et al. 2016). An example of a col-
laborative scheme that involves carriers is Teamtrans, a
collaboration of 13 Dutch carriers who cover the whole
Dutch territory by dividing it into 13 service areas based
on postal codes (http://teamtrans.nl). With this project,
each of the carriers serves one of these areas operating
from his central depot. Carriers make deliveries to their
own customers, but also to other carriers’ customers that
are in the area they serve. Another successful collaborative
scheme is cargo pooling (http://www.trivizor.com; http://
www.mobimix-smartmove.be), which enables the renting
of available space on freight vehicles by suppliers or carri-
ers who want to deliver goods to a destination on (or close
by to) the route of the vehicle. The system can be managed
by means of a web-based platform able to combine free
space with non-allocated cargo.

In general, according to Triantafyllou et al. (2014),
cross-organizational collaboration allows improving ser-
vice quality and cost reduction for businesses, but receiv-
ers have to set its operational scope in forming alliances
with supply chain competitors to share assets, logistics,
and expertise and exchange sensitive information. How-
ever, receivers might be dissuaded to participate because
of losing control of the supply chain, additional costs, and
poorer service standards. In contrast a high-potential op-
portunity might be that of a new shopping area develop-
ment (Triantafyllou et al. 2014). On the other hand, lo-
gistics providers will have to develop common standards,
content, and applications, which could be hard to achieve
due to the fragmented and competitive nature of the lo-
gistics industry.

2. Methodology

Having established the potential for greater collaboration
the paper now turns to investigate which drivers and bar-
riers are related to the implementation of sharing logistics
and urban freight transport policies involving multi-stake-
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holders, such as UCCs. Due to the key role assumed by
receivers in the success of the implementation of sharing
logistics systems highlighted in the previous sections, the
focus of the paper is their perspective.

To highlight the relationships among levers and limita-
tions of collaborative urban transportation and logistics
sharing schemes, a conceptual framework is defined. The
theoretical model is based on that proposed by Gonzales-
Feliu and Morana (2011), who considered socioeconomic
and legislative factors related to collaborative sharing
schemes. The model proposed in this section allows ana-
lysing drivers and barriers by considering the perspective
of the actual/potential users involved: the receivers.

The description of the different components of the
model and of their respective relationships is provided
below (Figure 1):

— Drivers to the creation of urban logistics and trans-
portation sharing schemes; this part provides com-
pelling reasons for partners to join the scheme. Ac-
cording to Gonzalez-Feliu and Morana (2011), in
the case of urban freight distribution, environmental
objectives (such as CO, reduction), economic effi-
ciency, legislative reasons (e.g. access restrictions to
the city centre, incentives to the sharing approach,
etc.) and common interests are the main motivators
to join a sharing scheme. Drivers strongly influence
strategic and tactical decisions for all the stakehold-
ers involved in the urban environment;

- Urban logistics and transportation solution; we
consider UCC as a sharing solution to make urban
freight distribution more efficient;

Drivers to create urban
logistics and transportation e m e
sharing schemes

!

Strategic and tactical
decisions

|

'
Drivers set

expectations
of outcomes

Urban logistics and transportation
sharing solution

Logistics and transportation
sharing components

i
i
i
i
l I
I
i
!
b > Results ‘

|

Feedback

—— Direct relationship

—————— + Indirect relationship

Figure 1. Conceptual model for sharing solutions applied
to the urban freight distribution environment

- Logistics and transportation sharing components;
this part considers the components of an urban
sharing scheme. They strongly depend on the type
of sharing solution system considered. Components
include: stakeholders, vehicles used to make the de-
liveries, logistics facilities;

- Results are influenced by the sharing system com-
ponents and by the barriers to the implementation
of sharing schemes. Also, outcome expectations are
set by drivers. Results provide feedback about the ef-
ficacy of the specific sharing scheme considered.

However, the paper aims to focus on analysis of the
part related to the barriers to the implementation of shar-
ing solutions to urban freight distribution and logistics. In
particular, considering the UCC a good example of shar-
ing solution, the authors decided to highlight the main
limitations and obstacles to UCC by means of the analysis
of two case studies: the city of Bristol and the city of Cagli-
ari. Due to the different scenarios characterising Bristol
and Cagliari (in Bristol a UCC has been operating for 14
years, whereas in Cagliari it is yet to be implemented), the
research questions driving the two surveys are different.
However, results are combined to answer to the common
research question: “which are the drivers and limitations
of a collaborative UCC scheme?”.

The authors decided to adopt a case study approach in
order to generate theory based on the analysis of rich evi-
dence from particular instances (Eisenhardt 1989). Based
on the analysis of the results of the surveys carried out
in Bristol (in 2013) and in Cagliari (in 2015), the paper
provides an in-depth analysis of the differences in the per-
ceptions of urban freight users and stakeholders towards
UCC. Factors, which can positively influence stakehold-
ers’ behaviour in order to join this kind of scheme and
the barriers to their implementation are analysed. Taking
the two case-studies together, the research questions were:

- How actual (Bristol) and potential (Cagliari) users
perceive sharing collaboration systems (e.g. “what
kind of benefits does a sharing system provide to
my business?”, “does it represent an advantage to my
business?”);

— Whether the inclination to join a sharing system de-
pends on the type of products to be delivered, on the
nature of the business to be involved, or on the cul-
ture of the users to be involved;

- What kind of issues can limit the implementation of
sharing systems;

- How the organization of the sharing delivery system
(e.g. delivery scheduling) can change depending on
the type of product to be delivered and on the nature
of the business.

The case studies mainly differ in terms of: existence

of a UCC, type of products and nature of business (i.e.
multiple retailers/SME).

The description of the case studies and of the data
collection process is provided in Sections 3.1...3.4 for
the case of Bristol and Sections 3.6...3.8 for the case of
Cagliari.
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3. Case study analysis
3.1. The case of Bristol

Bristol is famed for its maritime history. It is the largest
urban area of the South West of England, with an estimat-
ed population of 449300 in 2016 and around 500000 car
movements every day in and out of the city centre, making
it one of the most congested cities in the UK (Bristol City
Council 2013). Part of this congestion, as well as part of
the negative externalities related to road transport, is due
to freight vehicle movements. Its local political emphasis
on sustainable city solutions and achievements in some
policy sectors led to it being selected as European Green
Capital in 2015 (https://visitbristol.co.uk). The Bristol UCC
is one of a suite of sustainable mobility policies, including
the promotion of cycling and the use of electric vehicles
(https://www.bristol2015.co.uk).

3.2. The Bristol and Bath Urban Freight
Consolidation Centre

Bristol represents an interesting case-study of UCC lon-
gevity through the sequential use of grant funding from
a series of EU and most recently UK national projects
to maintain subsidy to the UCC (CIVITAS VIVALDI
2002...2006; START 2007...2008; CIVITAS RENAIS-
SANCE 2008...2013 - indirect support though operating
the UCC in partnership with the neighbouring author-
ity of Bath and Northeast Somerset; Local Sustainable
Transport Fund 2011...2016; http://www.civitas-initiative.
org). In recent years the centre has also become the first
in the UK serving two city centres. At the time of writing,
there were 83 participating retailers in Bristol and 21 in
Bath. The Bristol and Bath Urban Freight Consolidation
Centre (BBUCC) is managed by DHL and deliveries are
made by means of electric lorries, which further reduce
polluting freight emissions. Deliveries are made 6 days a
week, usually in the morning. Added services (e.g. stor-
age, pre-retailing, recycling of cardboard and plastics) are
offered by the BBUCC to users. Emission reductions in
Bristol were identified as a result of sharing delivery ve-
hicles for the final leg of the supply chain (i.e. last mile
deliveries). 28677 kg of CO,, 122.29 kg of NO,, 2.31 kg of
PM,, 20.32 kg of CO and 9854 kg of fuel were avoided
as a result of the scheme (Paddeu et al. 2014). Due to the
high quality results achieved in terms of pollution avoided
and number of HGVs reduction and also to its long life
(compared with the lifespan of the other UCC pilots in
the EU), BBFCC can be considered a very successful ex-
ample of the sharing economy applied in a urban, multi-
stakeholder environment.

After the initial trial period (approximatively the first
year of each project), which was free of charge due to the
funds provided by the EU and by local authorities, the
retailers involved in the scheme pay a fee for the service
they receive. At the time of writing the indicative charges
for use of the scheme were £9 per cage and £12 per pallet,
but they are open to negotiation with specific participants.
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3.3. The survey in Bristol: data collection

The survey data were collected as part of the CIVITAS RE-
NAISSANCE project in 2013. The survey was addressed
to participating retailers in order to highlight the drivers
of multi-stakeholder collaborative shared freight delivery
schemes. In particular, the survey aimed to understand
what benefits existed for the retailers involved in the
scheme, as well as the quality of the service provided by
the BBUCC, as perceived by its users. The survey design
and conduct included the following steps:

- choice of a sample of stores to which to administer

the questionnaire;

- choice of method of questionnaire administration;

- questionnaire project;

- pilot questionnaire;

- administration and collection of the questionnaire

(PA.PL - Paper and Pencil Interviewing):

- administration with DHL (during deliveries to the
outlets);

- administration by lone interviewer (visits inde-
pendent of DHL);

— data preparation and analysis.

Most participating retailers are located in the adja-
cent shopping centres of Broadmead and Cabot Circus,
in the core of the city centre. Although the population of
all users is 81 retailers, just 21 retailers use the BBUCC
intensively, and these were the ones selected for inclusion
in the survey, in order to establish a study population of
experienced participants.

The questionnaire was composed by 2 parts (25 ques-
tions in total). The first part aimed to define the charac-
teristics of a typical delivery received by BBUCC (e.g. de-
livery time and frequency, size, type of product delivered,
etc.). The second part aimed to investigate the satisfac-
tion with the logistics and delivery services provided by
BBUCC. In particular, the retailers were asked to express
their satisfaction (on Likert-scales) with the following ar-
eas: delivery time, timeliness, delivery frequency, safety
of the delivery and the overall service they receive. This
second part of the questionnaire allowed the authors to
define the factors (drivers) that can persuade potential us-
ers to join a collaborative sharing system. The question-
naire finished with a section of open-ended questions that
aimed to collect qualitative data. The retailers were asked
to explain the reasons for their satisfaction or dissatisfac-
tion with the service by thinking about the aspects that
they like or dislike the most. Also, they were asked to in-
dicate the areas where they feel the BBUCC could perform
better (by considering and comparing it to their previous
delivery experiences).

3.4. Results of the survey in Bristol

The respondents comprised national multiple (chain) re-
tailers. Categorised by product sold, they retailed:

- clothing/footwear (24%);

- entertainment and technology (38%);

- household goods (10%);


https://visitbristol.co.uk
https://www.bristol2015.co.uk
http://www.civitas-initiative.org
http://www.civitas-initiative.org
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- cosmetics (14%);

- jewellery (5%);

- food and drink, chocolate (10%).

The majority of the retailers involved in the survey
(86%) reported receiving deliveries from the UCC 1...3
times a week; 9% received deliveries 1...3 times a month,
and 5% received deliveries very often (4...6 times a week).
However, 62% also reported receiving deliveries other
than from the UCC, due to emergency reasons or to fulfil
e-commerce orders.

In order of importance, the advantages indicated from
participating in the scheme were: possibility of delivery
to stock room, security of delivery, set delivery time, ad-
ditional service provided (such as recycling of cardboard
and plastics), staff time saved per delivery, duration of de-
livery, staff safety. Only one retailer indicated “costs” and
no one indicated “sales”.

3.5. Satisfaction with the delivery service

In order to understand if stakeholders are positive about
sharing freight transport and logistics resources, it is very
important to determine if they are satisfied with the ser-
vice provided. Retailers interviewed in Bristol were asked
to indicate their level of satisfaction (1-to-5 Likert-scale:
1 indicating low satisfaction and 5 high satisfaction) with
the delivery service provided by the BBFCC. In particular,

1
5%

52%

Figure 2. Satisfaction with the delivery time in Bristol:
1 - not at all satisfied; 2 - slightly satisfied; 3 - moderately
satisfied; 4 - satisfied; 5 — very satisfied

67%
14%

Figure 4. Satisfaction with the delivery frequency in Bristol:
1 - not at all satisfied; 2 - slightly satisfied; 3 - moderately
satisfied; 4 - satisfied; 5 - very satisfied

they were asked to indicate their satisfaction with the fol-
lowing areas (Figures 2-6):

— delivery frequency;

— delivery time;

— timeliness;

- security of delivery;

— overall service.

The interviewed showed high satisfaction level with
all the areas investigated. In particular: 95% declared to
be very satisfied with the timeliness, 81% very satisfied
with the delivery frequency and the delivery time, 90%
very satisfied with the safety of the delivery, and 95% very
satisfied with the overall service provided by the BBFCC.
Qualitative data indicated retailers are very satisfied es-
pecially with the relations they have with the staff who
manage the BBFCC; in fact, the staft was defined “very
friendly and always willing to take time with the delivery”
[...] “the delivery team is very friendly, helpful and always
professional’”.

It is worth noting that human relationships are a key
success in the case of Bristol; in fact retailers’ trust in the
BBFCC team. Probably, the high level of satisfaction is
emphasised due to the positive relations among them.

Figures 2-6 show the satisfaction of the retailers in
Bristol. They were asked to rate on a scale of 1 (not at all
satisfied) to 5 (very satisfied), their satisfaction with the
overall service provided by the BBFCC.

3
6%

50%

44%

Figure 3. Satisfaction with the timeliness in Bristol:
1 - not at all satisfied; 2 - slightly satisfied; 3 - moderately
satisfied; 4 - satisfied; 5 — very satisfied

3
5 10%

4
71%

Figure 5. Satisfaction with the delivery safety in Bristol:
1 - not at all satisfied; 2 - slightly satisfied; 3 - moderately
satisfied; 4 - satisfied; 5 — very satisfied
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5%

57%
38%

Figure 6. Satisfaction with the overall service in Bristol:
1 - not at all satisfied; 2 - slightly satisfied; 3 - moderately
satisfied; 4 - satisfied; 5 - very satisfied

3.6. The case of Cagliari

Cagliari is an Italian city with 154460 inhabitants. It is
the capital of the Autonomous Region of Sardinia and
the main centre of its metropolitan area, which includes,
in addition to the capital, several hinterland centres, and
a total of 431302 inhabitants. Cagliari is located in the
southern part of the island and tourism is a key economic
sector.

Based on the results of a study on sustainable mobility
in Italy, carried out by Euromobility (Bertuccio et al. 2015)
under the patronage of the Ministry for the Environment,
Land and Sea in 2015, Cagliari was among the top 10 cit-
ies in Italy for sustainable mobility: the first time for a city
in the centre-south. Sustainable mobility measures imple-
mented to date include car and bike sharing, together with
traffic restriction measures. City logistics measures can be
seen as a logical “next step” for transport policy to further
reduce the negative externalities related to road transport.

3.7. The survey in Cagliari: data collection

The survey in Cagliari was carried out in 2015 within the
project: “Development of an Organisational and Govern-
ance Model for City Logistics”. The survey aimed to inves-
tigate levers and limitations to the potential implemen-
tation of collaborative sharing logistics solutions in the
city of Cagliari. In particular, the survey focused on food
deliveries. A specific area with high density of activities
related to the Ho.Re.Ca. Sector in the city centre was iden-
tified. The area hosts 127 commercial activities, of which
66 traders agreed to participate to the survey (54% of the
study population). Some participants were interviewed by
means of face-to-face interviews (PA.PI), others preferred
to complete the questionnaire by themselves and have it
collected later.
The survey included the following steps:

- census of the commercial activities located in the
area and choice of the sample of stores to be involved
in the survey;

— choice of the questionnaire administration;
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- questionnaire design (2 questionnaires were defined:
a longer one and a shorter one; the choice to admin-
istrate one rather than the other depended on the
willingness to participate of the traders involved);

- pilot questionnaire;

- revision and modification of the questionnaire;

- administration and collection of the questionnaire;

- data preparation and analysis.

The data were collected in February and March 2015.
Information about food deliveries was collected by consid-
ering five categories of commercial activities: restaurants,
hotels, coffee shops, minimarkets and take-away. The au-
thors designed two questionnaires: a longer one, consist-
ing of 37 questions and an abbreviated version of the first
one consisting of 8 items. Depending on the willingness
of the interviewees to respond, the authors decided to ad-
ministrate the first questionnaire or the second one. Both
questionnaires aimed to define the characteristics of food
deliveries by analysing: type of goods delivered, mode of
delivery (self-supply or outsourcing or delivered by the
suppliers), delivery frequency, time, size, etc. Information
about fresh and non-fresh products was collected. Ques-
tions about nine different goods categories (i.e. fruit and
vegetables, cured meats and cheese, meat, fresh bakery,
fish, other dry goods, other fresh goods, beverages and
other) were made. A specific section of the questionnaire
investigated self-supply information and waste manage-
ment. Qualitative data about goods delivery problems and
needs, accessibility to the area, loading/unloading opera-
tions and parking were collected in the last part of the
longer questionnaire.

3.8. Results of the survey in Cagliari

The survey allowed collecting quantitative and qualitative
data. The sample is composed by businesses that belong to
small and medium-sized independent enterprises (SME)
that are open 6 days a week (7 days a week in summer).
The category of shops surveyed in Cagliari can be catego-
rised by considering the type of product sold, as follows:
restaurants (33%);

coffee shops (26%);

minimarkets (23%);

- take-away (11%);

- hotels (8%).

Contrary to Bristol, retailers surveyed in Cagliari were
receiving perishable goods. The perishability of the goods
delivered strongly influenced the characteristics of the de-
livery. In fact, deliveries in Cagliari are characterised by
high frequency and small size (in order to guarantee the
freshness of the products). Considering delivery mode,
14% of the sample reported providing for their deliveries
themselves by means of their own vehicles (Self-Supply -
SS), whereas 20% reported all the goods they received
were delivered by Logistics Operators (LOD). The others
used a mixture of the two.
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3.9. Delivery comparison

Table 1 summarises the main differences between Bristol
and Cagliari.

There are notable differences between the delivery pat-
terns performed in Bristol and Cagliari. In Cagliari 42%
of the interviewees receive most of the goods by deliveries
made by LOD, whereas 43% used SS. On the other hand,
all the deliveries to all retailers in Bristol were made by
LOD (whether by the UCC or by other logistics opera-
tors). Another important difference relies in the delivery
frequency. In fact, the majority of the interviewees in Bris-
tol declared they received deliveries from the BBFCC with
low frequency (86% - 1...3 times a week, 5% — 4...6 times
a week and 9% - 1...3 times a month). They also reported
receiving deliveries other than from the BBFCC (67% of
the sample), characterised by small size, due to e-com-
merce and emergency deliveries (deliveries that cannot be
made by the BBFCC). In particular, 43% of them, receive
these types of deliveries with high frequency (36% - 7 or
more times a week and 7% - 4...6 times a week), 36% —
1...3 times a week and 21% less than once a month. In
sum, if we consider all data collected in Bristol (related
to both deliveries made by BBFCC and by other logistics
operators), 38% of the retailers surveyed received deliver-
ies with high frequency (7 or more times a week), 15% —
4...6 times a week, 31% - 3 times a week and 15% - 1...2
times a week. However, deliveries made by BBFCC have
a lower frequency with respect to the deliveries made by
other logistics operators, although of larger size.
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B Bristol Cagliari
38% 42%
31%
23% 23%
15% 12% 15%
7 or more 4-6 times a 3 times a 1-2 times a
times a week week week week

Figure 7. Delivery frequency in Bristol and in Cagliari

On the other hand, interviewees in Cagliari were re-
ceiving high frequency deliveries (23% reported receiving
deliveries 7 or more times a week and 42% - 4...6 times
a week). Figures 7 and 8 provide a comparison between
delivery frequency in Bristol and in Cagliari.

With respect to the delivery time (Figure 8), the ma-
jority of the deliveries in Bristol are made in the morning
(74%); 16% of the deliveries are made both in the morn-
ing and in the afternoon, 5% only in the afternoon and
5% only before 8:00 a.m. In general, deliveries are rarely
made after 3 p.m. About the delivery time in Cagliari, also
in this case, the majority of the retailers declared to receive
deliveries in the morning (57%), 5% declared to receive
deliveries before 8:00 a.m. and 7% both in the morning
and in the afternoon.

Another important difference is related to the delivery
size. In order to be able to compare data related to the de-
livery size, the authors decided to consider a typical fruit

Table 1. Characteristics of the commercial activities in the two case-studies

Bristol Cagliari

Nature of business | Multiple retailers SME
Category of shop Clothing/footwear; Ho.Re.Ca. sector: hotels, restaurants, coffee shops,

Entertainment and technology; minimarkets, take away

Household goods;

Cosmetics;

Jewellery;

Food and drink, chocolate
Category of product | Non-perishable and no food (except for chocolate) | Perishable and non-perishable food
UCC Yes No
No surveyed shops |21 (Bristol) + 16 (Bath) = 37 66

74%

57%

B Bristol Cagliari

16%

10% 10%
7% 5% 5% 5% ’ %
2%
[ ] [ ]
Morning Morning + Afternoon Before8am  Before 8am+  Before8am+  Before 8 am +

Afternoon afternoon morning morning +

afternoon +

Figure 8. Delivery time in Bristol and in Cagliari
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box (length: 500 mm; width: 300 mm; height: 190 mm) as
reference load unit for both cases. While in Bristol the size
of the delivery is related to the delivery frequency (high
frequency corresponding with smaller size), in Cagliari
there is no correspondence between delivery frequency
and size. Due to the nature of the product sold (no food
in Bristol and food in Cagliari), the number of boxes de-
livered in Cagliari is higher than in Bristol (Figure 9).

The last difference analysed concerns loading and un-
loading operations; we wanted to understand the behav-
iour of the delivery driver, in particular the place where
delivery vehicles are parked during loading/unloading
operations (Figure 10). In Bristol, the authors collected
this data by means of their own observation, whereas in
Cagliari the statements of the interviewees were examined.

Three categories of parking areas were considered:

- private loading/unloading area;

- public regular loading/unloading area;

- irregular parking (i.e. pavement, double parked,
roadside, etc.).

There is a strong difference between the results in
Bristol and Cagliari. In Bristol most delivery vehicles are
parked in private loading/unloading areas (62%) and 38%
are irregularly parked (not in fact a low rate). However, in
Cagliari, the clear majority of the delivery vehicles were ir-
regularly parked (88%) and only 10% used public loading/
unloading areas (which were reported to be often irregu-
larly occupied by vehicles not engaged in deliveries - i.e.
parked private cars).

The analysis of the results highlighted a strong differ-
ence in the characteristics of the delivery service, especial-
ly in terms of: delivery mode (outsourcing/self-supply),

[ Bristol Cagliari
54
50 49
19 19
15
4
- || || ||

1 per 2 per 3 per 4 per 5 per 6 per 7 per
week week week week week week week

Figure 9. Number of boxes delivered on average per individual
delivery in Bristol and in Cagliari

B Bristol Cagliari
88%
62%
38%
0,
Private Public Irregular parking
loading/unloading loading/unloading

area area

Figure 10. Location of vehicle for loading/unloading operations
in Bristol and in Cagliari
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delivery size, delivery frequency and loading/unloading
areas. Some of them, such as delivery size, delivery fre-
quency and delivery mode strongly depend on the type of
product delivered (food/no food).

A key difference in operating practices emerged from
the two case-studies, in large part arising from the study
of different sectors in the two cities.

4. Lesson learnt from the application:

drivers and barriers to implementing sharing
freight transport and logistics resources

in Cagliari and Bristol

Based on the analysis of the literature and the results
achieved in Bristol and Cagliari, in this section potential
drivers and barriers to the implementation of sharing
freight transport and logistics solutions for urban freight
distribution are identified. In fact, more than 200 experi-
ments have been developed in Europe, but only 15 UCCs
were still active after 5 years of life (OECD 2003) and it is
important to understand why these good theoretical solu-
tions often fail in the real world.

4.1. Drivers to the implementation
4.1.1. Drivers related to economic advantages

As highlighted by the literature review, some economic ad-
vantages are related to sharing logistics (e.g. time savings,
space savings, additional services, etc.). When retailers
interviewed in Bristol were asked to indicate the advan-
tages for their businesses of participating in the scheme,
they reported “delivery to stock room” as being the most
important benefit. In fact, BBUCC directly delivers goods
to the stock room, allowing retailers to save staff working
time. Retailers perceive it as an economic advantage to
their businesses.

Second, they reported not needing a large space to
stock the goods into the stock room due to the UCC, so
they could reduce the size of the stock room and use al-
most all the space available directly for sales activity. This
represents a very important economic benefit: retailers can
enjoy just-in-time service provided by the UCC and as
well as expanding sales space, have the alternative option
to save rental costs by using smaller premises.

Also, due to the fact that city logistics measures are
usually accompanied by traffic restriction measures ap-
plied to the access of motorised vehicles to the city cen-
tre, being part of a logistics and transportation sharing
scheme could be an advantage to receive goods more
easily. Moreover, during the first phase of BBUCC opera-
tion, European Commission and Local Authority funds
supported the UCC trial and retailers did not have to pay
to receive the deliveries. This incentivised the retailers to
join, because they could save money during that period.
After that, they started paying, but they recognised the
value of the benefits in choosing not to leave the scheme.

Another important advantage is related to additional
services provided by the BBUCC, such as recycling. In
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fact, BBUCC collects cardboard and plastics (packaging)
from the retailers. Interviewees declared they perceive it
as an advantage because they do not have to worry about
waste handling. At the same time, BBUCC sells the card-
board collected, so it represents a source of income.

4.1.2. Drivers related to practical advantages

According to Kin et al. (2016), stakeholders could be
persuaded to join the scheme in order avoid inefficient
last mile deliveries. An important practical advantage is
related to time saving. Most of the retailers interviewed
in Cagliari reported having very little time flexibility, due
to the high demands of their work. For this reason, they
potentially would prefer someone else to deal with the or-
ders, the purchases and above all with the deliveries. A
more detailed analysis of retailers’ satisfaction is provided
in Paddeu et al. (2017). However, due to the high quality
standards they demanded for their goods, they expressed
considerable doubts about the likelihood of allowing
someone else to undertake the selection for them: they
would want to be sure about the quality of the products
they were buying, so would need to check them before
collecting goods. They would need “somebody to trust”
In this case, thinking about the qualitative comments col-
lected through the survey carried out in Bristol, retailers
there were particularly happy about the BBUCC delivery
staff, thought to be completely reliable, in terms of both
timeliness and delivery safety. This might suggest that a
trusted intermediary at least for the collection and deliv-
ery function, if not also the ordering function, might be a
factor to convince retailers to join a shared logistics sys-
tem in Cagliari.

Setting delivery times was recognized as being a very
important advantage for the retailers in Bristol. In fact,
they declared that they could receive goods at the time
they preferred, so avoiding the receipt of goods during
peak hours (i.e. when there are more customers in the
shop). This can be an advantage also for the retailers in
Cagliari, because they tend to go to buy and collect goods
during off-peak times. Were they to be part of a shared
logistics scheme, perhaps involving both facilities and
vehicles, they could decide to receive goods when they
wanted, not necessarily the same time as when it is easiest
for them to make the collection journey.

4.1.3. Drivers related to the protection
of the environment

Pollution and climate change are policy problems of high
global interest (Walker et al. 2008). These issues are in-
creasingly influencing people in the way they buy prod-
ucts, for example through endorsing “environmentally
friendly” companies. For this reason, sustainable practices
and green logistics are strongly considered by companies
that want to be able to demonstrate that their own supply
chains have as low an impact on the environment as rea-
sonable possible. This is the case of the multiple retailers
in Bristol. In fact, they declared they participated in the

BBUCC scheme because it provides a “green image” to
their businesses, or because it realised the ethical prin-
ciples of the company (qualitative data collected through
the survey). In fact, as explained in Section 3.2, BBUCC
allowed reduced polluting emissions and negative exter-
nalities related to urban freight transport. It can be used
as a good example of collaborative multi-stakeholder so-
lution able to improve the quality of life of a city centre.
Also in Cagliari, when retailers were asked if they were
willing to participate in a project that aims to make urban
freight deliveries more sustainable, the majority of them
replied “yes”. Some of them were already receiving some
deliveries by the cycle logistics provider Bicycle Xpress 2.0.
However, the attraction of the “green image” did have its
limits: interviewees were concerned about the costs related
to a UCC service, some stating that they would be willing
to participate only if the costs were not higher than those
of their current arrangements.

4.2. Barriers to the implementation
4.2.1. Financial and practical barriers

Despite the UCC creating an overall cost reduction (e.g.
reduction of delivery costs for the suppliers, of stock room
space for the retailers, of social costs related to air pollu-
tion for the society, etc.), probably the main barrier related
to the success of a UCC is exactly related to costs and
in particular to its economic sustainability. In fact, in the
most cases UCC requires initial funding from central or
local authorities to start (e.g. for initial trials and research
work) and when these subsidies are cut, often a UCC is
unlikely to continue with its operational activities, due to
the lack of financial resources (Browne et al. 2005; Allen
et al. 2012). According to Zunder and Marinov (2011),
it is still difficult to understand if a UCC could operate
without subsidy. Also, due to the complexity of the com-
petitive urban freight transport market it is difficult to find
a suitable business model (Dablanc 2011; Kin et al. 2016).
As found by Kin et al. (2016) for the case of Antwerp, for
the UCC this means that even if users pay a fee, the break-
even required to reach a sustainable business volume is
substantial.

In the case of Bristol, the BBUCC was subject to a
high amount of investments covered by EU and Bristol
City Council. When the EU projects finished, Bristol City
Council was able to fund the subsidies from other grants;
however retailers started paying a fee for the services pro-
vided by the BBUCC, so that the operational costs of the
BBUCC were in part covered by the Council and partially
by retailers. So, even though the case of Bristol to date
represents a successful example of UCC, it still depends on
public subsidies as it has not reached a critical mass of de-
mand. This suggests the intervention and participation of
Cagliari local authorities (for both financial and marketing
support) is essential for the success of a UCC in Cagliari.

Sharing resources allows making their utilisation and
consumption more sustainable (e.g. air pollution and
noise reduction, congestion reduction, fewer accidents
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etc.) and it implies important social benefits. They should
be quantified in economic terms in order to give local
authorities and citizens an indication of the social cost-
benefit balance (i.e. money spent for the implementation
versus costs suffered by the community due to negative
externalities in urban areas). However, as pointed out by
the manager of the BBFCC, the stakeholders’ willingness
to participate in this type of scheme is influenced by their
expectations of who should sustain the costs. This can be
considered strictly related to social and cultural barriers,
which are described in the following section.

4.2.2. Social and cultural barriers

During the launch and the initial phase of a UCC opera-
tion, a major effort for recruiting retailers is required. In
fact, despite of its success, BBUCC is not able to enlarge
its market horizons, even though continuous marketing
occurs. This can be attributed to scepticism to new deliv-
ery systems. Most of the retailers interviewed in Bath be-
fore the implementation of the BBUCC scheme reported
satisfaction with their delivery services and that they did
not want to change. So, even if they had to pay for their
traditional delivery service and the new delivery service
proposed by BBUCC was free of charge (during the EU
project) and additional services were provided, they were
not willing to join the scheme. Innovation and change can
deter people.

No doubt willingness to participate is influenced by
the nature of the company involved. As noted above,
companies with strong ethic values stances can encourage
participation in an UCC scheme. However, whilst larger
companies may have active ‘corporate responsibility’ ob-
jectives, based on the experience in Bristol, the involve-
ment of a large company is difficult to achieve, due to the
centralised systems used to manage and schedule orders
and deliveries: outlets are often remotely managed by a
head office, which it is hard for the UCC manager to have
direct contact with. On the other hand, a small business
can be directly contacted, so potentially easily involved.
However, probably because of the business size, the man-
ager of a small company may be more risk adverse and
may be faced with a larger change in his/her business
management than would a large retailer. So, if they are
accustomed to a specific and traditional scheme, they may
be unlikely leave it. The person being interviewed in Bris-
tol was the manager of the store, which was not respon-
sible for the orders (a head-office decision based on sales
reports); on the other hand, the interviewees in Cagliari
were the people responsible for the commercial activities,
which usually corresponded to the owners. In Cagliari,
interviewees were responsible for their orders, purchases
and usually also for the deliveries.

Another important dissuasion factor relates to com-
petitiveness. Retailers may be not willing to share logistics
facilities and delivery vehicles with their competitors. In
this sense, sharing resources can be perceived as a dis-
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advantage for the business competitiveness, because re-
sources, costs and benefits are shared, proportionally with
the delivery size, with the competitors. This can be more
significant in the case of Cagliari. In fact, when retailers
were asked to indicate their willingness to join a shared
delivery service, the majority of them seemed not to be
totally convinced to want to use the same vehicles of the
other commercial activities, their competitors. This may
be related to the mistrust afflicting some commercial
operators. However, contrary to what some retailers can
think, the sharing economy can be a successful tool and
key to competitiveness for participating businesses due
to cost savings (Zunder, Ibanez 2004; Marcucci, Danielis
2008). Also, due to the cooperative consumption sharing
and the related pollution reduction, the whole commu-
nity benefits from it. Another category of stakeholders in-
volved in the urban freight transport system is represented
by carriers. Also in this case, they are often not willing to
join this type of scheme because they cannot see the prof-
itability potential; in fact, demand uncertainty is related
to economic uncertainties for them and this represents a
deterrent for their participation.

As demonstrated in the case of Bristol, receivers recog-
nise who makes the deliveries (they often even know the
names of the delivery staff) and they trust them. Direct
contact is an important strategic key for a carrier com-
pany and they do not want to lose it. In this sense, maybe
a large transport company, more than a carrier company,
can perceive UCC as net-beneficial because of the signifi-
cant cost saving overcoming the more remote interface
with the customer.

4.2.3. Barriers related to the type
of good to be delivered

There are not many cases of food-product UCC. In fact,
logistics and transport of perishable goods could be more
problematic to manage, due to the high quantity of goods
to be delivered and the needs related to this type of prod-
uct (e.g. breaking up the cold chain). Also, traders related
to the food sector often lack confidence with the delivery
services of logistics operators and prefer to be in charge of
their own deliveries. This is strongly the case in Cagliari,
perhaps intensified by the high value placed on gastro-
nomic culture in Italy.

4.3. Summary of the highlights

This section provides a summary of the factors highlight-
ed as responsible for driving or limiting the implementa-
tion of shared logistics systems. Table 2 summaries the
main factors that can and might foster implementation in
Bristol and Cagliari. On the other hand, Table 3 summa-
rizes the barriers. A definition of the model that considers
the relationships among sharing systems and the barriers/
drivers to their implementation is provided at the end of
the section (Figure 11).
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Table 2. Summary of the main drivers highlighted in the cases of Bristol and Cagliari

Drivers Bristol

Cagliari

Economic advantages | Delivery to stock room;
Just-in-time service;
Cost reductions;

Public subsides;

Recycling

Economic advantages in Bristol used as an evidence
of potential benefits for users

Practical advantages | Set delivery time

Saving time spent self-sourcing

Protection of the

Environmental sustainability in line with ethical

Environmental sustainability in line with ethical

environment principles of companies; principles of companies
“Green Image” (marketing)
Table 3. Summary of the main barriers highlighted in the cases of Bristol and Cagliari.
Barriers Bristol Cagliari

Financial and practical | Economic unsustainability;
Dependence on public subsides;
Need of a good business plan;

Lack of effective marketing campaign

Financial support of public authorities;
Lack of monetary quantification of benefits for all
the stakeholders

Social and cultural

companies);

Reluctance to change the delivery service;
Nature of the business (big companies vs small

Lack of quantification of profitability for carriers;
Carriers miss the direct contact with receivers

Competitiveness

Problems with the management of the deliveries
of perishable products (cold chain);
Higher costs for the cold chain

Feedback } ---------------------

—— Direct relationship

Type of good No problems with non-perishable (or no food)
delivered products
g Economic Practical Protectionof | |
E advantages advantages the environment i
I
I
i
_ i
T i
| i
| i
1 I
1 I
1 I
i 1
! Strategic and tactical | _ '
! decisions i i
I
i :
! ¢ Barriers i
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1
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Figure 11. Urban sharing logistics and transportation model:
drivers and barriers to the implementation

Conclusions

Based on the concept of the sharing economy, multi-
stakeholder collaboration in urban freight transport can
represent a successful tool to improve the quality of life of
cities. An example of this kind of approach is that of city
logistics and in particular UCC. Stakeholders™ participa-
tion is essential for the success of a shared delivery system.
By sharing logistics facilities and delivery vehicles, stake-
holders can benefit from the UCC in terms of cost and
time savings and added value services. However, stake-
holders involved in the urban system have different needs
and objectives. This is the reason why most of the UCC
schemes in Europe have been promoted and financed by
policy makers in their initial phases and the ceased opera-
tion when the subsides ended (Van Rooijen, Quak 2010).
The sharing economy provides flexible opportunities for
cost savings, pollution reduction and social value. How-
ever, as highlighted by the results of the survey carried out
in Cagliari, despite the benefits it can potentially provide,
it remains far from being universally accepted by potential
users. The paper has provided an analysis of two multi-
stakeholder schemes and a comparison of their inclination
toward shared logistics facilities and freight transport ve-
hicles. The analysis highlights that important benefits are
provided by the UCC in Bristol, in particular in terms of
reduced polluting emissions. Also, stakeholders involved
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in the scheme were very satisfied with the delivery ser-
vice and the added services provided by the UCC. They
recognised they achieve economic and practical benefits
thanks to the BBUCC. However, despite the benefits com-
ing from the UCC, there are significant problems related
to its financial sustainability, which has been identified by
the literature review (Gonzalez-Feliu et al. 2014; Browne
et al. 2005; Allen et al. 2012) and by the analysis of the
results in Bristol as the most important barrier to UCC
operation.

It should be emphasised that most of the stakeholders
interviewed for the BBUCC case-study were not in fact
aware that they were part of the scheme. Communication
and promotion campaigns should be organised to sensi-
tise stakeholders to the benefits the sharing economy can
provide to their businesses.

Cost allocation is another issue related to the success
of shared logistics systems. This is not easily resolved: a
specific analysis related to the identification of who ben-
efits from the UCC is needed. “Who pays what” should be
clear for all the stakeholders involved and costs should be
allocated proportionally with each stakeholder’s benefits.

Another important barrier is related to the propen-
sity to change and risk acceptance/aversion. However,
based on the results of the survey in Bristol, it is worth
noting that large companies may be willing to participate
in shared logistics schemes due to the “green image” they
provide to the firm.

Last but not least, the case of Cagliari highlighted the
type of goods to be delivered as a major barrier to the fea-
sibility of a shared logistics scheme, for example for food
products, due to the needs and constraints related to the
cold chain (i.e. higher management costs, short delivery
times).

Beyond the essential ingredient of political will, the
decision to establish a UCC is related to a subset of deci-
sions, such as the choice of the right location, an analysis
of the current infrastructure level of the region involved,
benefits and competitive conditions for business to be
included and the relative economic effects in the region.
Establishment of the scheme also requires the engagement
of an experienced freight logistics operator (as in the case
of Bristol) that identifies UCC as an opportunity, despite
it being a small niche for an industrial sector increasingly
dominated by national and international companies. For
effective operations, there must be a sufficiently large
pool of freight recipients that recognize the benefits of
UCC participation (Kin et al. 2016). Generally, the value
of these benefits is to some extent marketised through
participants’ willingness to pay additional delivery costs.
The customers of UCCs have generally been city centre
businesses and institutions such as retailers, hoteliers, and
hospitals, although in principle could involve individual
citizens, for example seeking control over when deliveries
are made to their residences. The involvement of freight
carriers — those charged with responsibility for completing
the individual deliveries - is also required, but they can be
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expected to follow the instructions of the consignor/con-
signee and in any case is the only group of actors, which
is strongly incentivized to use the UCC: they benefit from
time and fuel cost savings by not entering the city (Ver-
linde et al. 2012). In fact, even if the last mile represents
the shortest part of the supply chain for a manufacturer
or for a transport company, it represents 28% of the total
delivery costs for carriers (Goodman 2005). This potential
for major efficiency savings suggests a combination of in-
novation, new technologies and professional commitment
suggests the sector will continue to seek ways around bar-
riers to “smarter” city logistics.
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