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Urban consolidation centre
-a literature review, categorisation, and a future research agenda
Abstract

Purpose: Urban consolidation centre (UCC) is a popular initiative targeting the challenge of
negative environmental and social impacts from freight transports in cities. Despite this, UCC
often fails in practice, which indicates a knowledge gap. Furthermore, research within the
field can be described as fragmented, transdisciplinary, and fast-growing. This paper aims to
provide an overview of the field by describing dominant categories and themes within the
area, identify gaps in order to propose a future research agenda, and provide insights into the
needs of practitioners.
Research approach: A systematic literature review targeting journal articles based on UCCs
has been constructed with a supplementary snowball approach. A content analysis was
performed to categorise themes in the research on UCCs and to identify research gaps, both
within and outside the categories identified.
Findings and originality: Despite substantial research on UCC, very little research ends up
in academic journals. Fifty-six articles address UCC. The most common topics were the role
of stakeholders, design of distribution structures and transport resources, environmental and
social consideration, and economic considerations. Much focus is directed towards finding
“optimal” solutions and designs for potential initiatives with very little, if any, consideration
to financial viability or the management of the UCC initiative.
Research impact: This research points out existing gaps in the literature and proposes a
future research agenda with UCCs as the focus. For example, although environmental and
social arguments are often applied to justify the implementation of UCCs, few studies
measure or evaluate their impact. Another important research gap is the economical
consideration, both how to generate revenue and how to consider economies of scale.
Practical impact: The practical contribution of most studies is directed towards
municipalities. Few findings are presented in a way to support companies. Additionally, by
bridging the gaps related to how stakeholders can collaborate and describe what is happening
in a UCC, practitioners can use such information as guidelines.
Originality: The results provides a research agenda for the fragmented research targeting
urban consolidation centres, supporting the viability of future initiatives.
Key words: urban consolidation centre, systematic literature review, city logistics, urban
freight, content analysis.
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Introduction
Due to ongoing urbanisation, the world’s cities are expanding, further stressing an already
pressured system (United Nation, 2014). Due to this expansion, the demand for goods will
continue to increase, worsening challenges such as congestion, noise, emissions, and safety
(Allen et al., 2015). However, the demand for goods is a prerequisite for living and
prosperous cities. There is a need to identify viable solutions to alleviate these challenges.
Logistic activities, such as transportation, consolidation, and distribution of goods in cities,
can be aggregated under the term ‘city logistics’ (see the definition from Awasthi and
Chauhan, 2012). Examples of city logistics initiatives, that aims to reduce this negative
impact, include night deliveries or off-peak deliveries (Holguín-Veras et al., 2011), pack
stations for parcels (Quak et al., 2014), and urban consolidation centres (UCC) (Browne et
al., 2005).
UCCs are one of the most frequently implemented and studied city logistics initiatives
(Lagorio et al., 2016; Skjoett-Larsen, 2000; Benjelloun and Crainic, 2009; van Rooijen and
Quak, 2010). UCCs have the potential to reduce the environmental and social challenges of
urban freight but can also potentially improve the efficiency of distribution systems and
enable a change to more environmentally friendly vehicles (Allen et al., 2012). The UCC
initiative can be seen as a system including both a logistics facility for consolidation placed in
a city area, where different logistics service providers (LSPs) drop off their goods, and the
outbound transport system executing the deliveries to receivers in the urban area. UCCs can
also perform activities such as storage and pre-retail activities (inspired by van Rooijen and
Quak, 2010; Benjelloun and Cranic, 2009; Browne et al., 2005).
Although UCCs were implemented and targeted by researchers as early as the 1970s (Allen et
al., 2012; Paddeu, 2017) and have been addressed in a growing number of journal
publications (e.g. Lagorio et al., 2016), an overview of research focusing on this particular
solution is lacking. Research on UCCs can be described as fragmented and transdisciplinary
targeting different areas, such as design and management of the distribution structure
(Browne et al., 2011), modelling (Awasthi and Chauhan, 2012), stakeholder management
(Nordtømme et al., 2015), and cost and benefit analysis (Browne et al., 2007). As the
fragmented field continues to grow, it is important to provide an overview of the field and the
knowledge available. Despite the potential benefits that UCC initiatives can provide, the
implementation in practice commonly fails (Browne et al., 2005; Nordtømme et al., 2015).
This points to the presence of severe knowledge gaps. The reasons behind these failures are
not described as being transport related. Already in 2005, Dablanc (2005) argued that one
explanation for the failures of UCCs is the lacking of recognition that the delivery involves
other aspects than transport related aspects such as administration and commercial. Instead,
there is a need to expand the scope of research on UCCs to include other aspects, such as
addressing the area from a business perspective and taking into account financing,
commercial concerns, and management (Benjelloun et al., 2010; Malhene et al., 2012;
Nordtømme et al., 2015). The need to identify these gaps is central to guiding future research
and targeting the knowledge needs of practitioners. In response to this need, the present study
poses the following purpose: provide a systematic literature review of journal articles
focusing on the UCC initiatives; describe dominant categories and themes within the area;
and identify gaps in order to propose a future research agenda and provide insights into the
needs of practitioners.
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Method
A Systematic Literature Review (SLR) methodology was selected. An SLR, in line with the
purpose of this study, provides several strengths in identifying and summarising common
areas in a field, contrasting the differences, assessing the existing intellectual territory,
identifying research gaps, and providing particular and concrete propositions for a future
research agenda (Tranfield et al., 2003; Crowther and Cook, 2007; Denyer and Tranfield,
2009; Saenz and Koufteros, 2015). Reviews can also provide insights and guidance into the
needs of practitioners and policy makers (Tranfield et al., 2003; Denyer and Tranfield, 2009).
The phases of the entire SLR process are presented in Figure 1, the creation of which was
largely guided by Crowther and Cook (2007), Denyer and Tranfield (2009), and Tranfield et
al. (2003). Following this structural path as opposed to a more narrative literature review
results in clear findings with a high level of transparency.
The researchers started out by defining a clear topic: articles focused on UCC solutions. Thus,
the process was aimed at identifying articles targeting terminals that serve cities or city areas,
and that includes shipments from different shippers and carriers within the same vehicle (in
line with the UCC definition by Benjelloun and Crainic, 2009). Durach et al. (2017) put
forward the importance of having a clearly defined unit of analysis early in the process of
conducting a SLR within the area of supply chain management. The unit of analyses in this
study were articles that include both the UCC (i.e. the terminal) and the outbound distribution
(i.e. transports from the UCC to the receivers). UCC and its synonyms were used as search
terms instead of broader terminology such as “consolidation terminals”. The identification
and selection of search terms, were guided by the recommendation to use appropriately
specific search terms (Crowther and Cook, 2007). We aimed to include, for example, “city
distribution centre”, as the term applied by Benjelloun and Cranic (2009). Browne et al.
(2005) and Wolpert and Reuter (2012) provided two separate lists of synonyms to urban
consolidation centre that were used as a base for identifying search terms. Some terms were
excluded, such as “logistic centre” and “offsite logistics support concept”, as they were too
general and resulted in too many articles not related to city logistics. During the read-through,
a new synonym, “freight consolidation centre”, was found and added to the search. To further
ensure that all relevant synonyms were found, new synonyms were asked for when a very
preliminary version of this paper was presented at a logistics research conference. However,
no additional synonym was identified. Minor changes were made to include both American
and English spellings, as well as adding an asterisk to include alternates such as both singular
and plural forms. Also, if the term included either “urban” or “city”, both were applied, as
these are commonly used as synonyms. All search terms applied are listed in Table 1, and the
search was conducted in the titles, abstracts, and key words sections, inspired by an approach
used by e.g. Wong et al. (2013).
It is worth noticing the importance of including the right search terms in this kind of study.
The last added search term, “freight consolidation centre”, was found in one of the papers and
used in a complementary search. Guided by Denyer and Tranfield (2009), regarding the
importance that the protocol does not restrict the review and the importance to alter the plan,
if needed, we adjusted the search string by adding this search term. This search resulted in
five new articles, all relevant for this study and, thus, included in the final scope. This also
made us aware to look for other search terms during the entire process.
Insert Table 1
Table 1: All search terms included in the scan.
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We aimed to limit the literature search as little as possible, but at the same time, we strove to
maintain a high level of quality in the identified papers. For example, the study was not
limited with regard to specific journals, publication year, or methods applied, meaning results
such as conceptual papers not providing new empirical data were included.
The databases Scopus, Web of Science, and Business Source Premier were selected, as they
cover a sizable portion of city logistics literature. Only peer-reviewed journal articles were
considered, as the selected literature then ensured a high quality and consistency between
themes and sources (e.g. Touboulic and Walker, 2015). The strategy of only using peerreviewed articles in SLR is common within logistics (e.g. Carter and Liane Easton, 2011;
Mangiaracina et al., 2015; Meixell and Luoma, 2015). However, applying this limitation was
a difficult decision, as The Procedia of Social and Behavioural Science, which publishes
articles from one of the leading conferences within the field (International Conference on City
Logistics), did not have articles classified as peer reviewed by the literary databases.
The search resulted in 138 hits in the Scopus database, of which 68 articles in academic
journals or articles in press. Subject areas like medicine, dentistry, and neuroscience were
excluded, which further narrowed the result down to 63 articles. The last delimitation was to
exclude all articles not written in English, leaving 54 articles. The same procedure was
repeated in the databases Web of Science and then Business Source Premier, which resulted
in an additional seven articles and zero articles, respectively; thus, 61 articles in total. Both
authors individually read the abstracts of these articles and excluded those that were not
focused on, but more exemplified or mentioned, the topic of a UCC solution. A large
consensus between the authors’ lists was present, since most excluded articles focused on
areas clearly outside the scope of this study. The few papers on which the authors did not
agree were discussed until an agreement was reached, as suggested by Crowther and Cook
(2007). After the abstract reading, 50 articles remained. These articles were read in full by
both researchers (as suggested by Crowther and Cook, 2007). To be included in the final
sample, the article had to consider UCCs extensively. For example, an article about
optimising the route from a UCC that only mentioned UCCs, but could have described any
milk route, was excluded. However, if the articles included specifics, such the cost of UCCs,
they were included. After the read-through of the entire articles, 48 remained. The authors
also classified the articles in “more or less relevant” categories. Relevant articles were studies
in which UCCs were the main focus, meaning the purpose of the study and/or the empirical
data were related to UCCs. This classification was a basis for a supplementary manual review
of the references of the most relevant articles, as suggested by Crowther and Cook (2007). In
this review, a snowball approach of the references was applied to the “more relevant” articles
to identify peer-reviewed journal papers that may have been missed. This review resulted in
an identification of an additional 50 articles of potential interest. The same narrowing process
was applied, resulting in the eventual addition of eight articles. To ensure traceability, all 56
articles are referenced in chapter 4 and can, thereby, be found in the reference list.
The strategy for analysing the articles in order to identify categories and sub-categories
(termed themes in the rest of the article) was largely guided by the principles of content
analysis, as both a coding schedule (database to record the coded data) and a coding manual
(instruction to support the coding) were applied, both influenced by Bryman and Bell (2015).
Common areas were identified based on domination. An inductive approach was applied in
the identification to not determine the areas in advance. First, the authors each read about half
of the papers individually and inductively defined lists of potential areas based on aspects
more commonly addressed in the articles. The exact terminology used in the articles was of
secondary importance in the identification of potential areas. Separate databases were used in
Microsoft Excel to provide examples/citations of the potential areas identified as well as
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descriptive information regarding the articles. The lists were then compared, and the authors
discussed how the different areas could be classified as categories or themes. The differences
in the Excel sheets were then discussed until a consensus was reached. The separate sheets
were quite similar regarding potential categories, and most of the discussion addressed which
main categories should exist and which could be described as themes. The Excel sheets were
merged into one. The researchers then read the other half of the articles and discussed the
need for minor adjustments regarding the exclusion or inclusion of more themes.
The type of descriptive information to include (e.g. journal title, year of publication, method
applied, whether new empirical data was presented) was decided on prior to analysing the
articles and selected as it further supported the aim of this paper.

Figure 1: Systematic literature review process.
Descriptive analysis of the reviewed articles
The year of publication among the identified journals vary from 2000 to 2017, with more than
half of the articles published during the last three years, indicating that the area is under
significant recent expansion. The oldest article identified is from the year 2000, suggesting
the field is quite new from a research point of view.
The substantial number of journals and journal types (e.g. transportation journals,
SCM/logistics journals, other economics journals, and modelling journals) in which the
articles have been published clearly indicates that the UCC field can be described as both
fragmented and transdisciplinary (see Table 2 for a list of journals). 24 of the journals only
have one paper on UCC, while two journals have six.
Insert Table 2
Table 2: Number of papers per journal.
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The methodological domains, such as case studies, surveys, and modelling, of the reviewed
articles is of interest when identifying future research needs (Saenz and Koufteros, 2015).
Previous SLR in the field of logistics shows numerous ways to classify the methods selected,
such as case or survey studies (Gimenez and Tachizawa, 2012); quantitative, qualitative,
mixed methods, theoretical, literature/secondary empirical data, and descriptive (Hoejmose
and Adrien-Kirby, 2012); analytical (conceptual/mathematical/statistical), empirical
(experiment, cases), and literature reviews (Pilbeam et al., 2012); or quantitative/modelling,
case studies/interviews, literature/systematic reviews, empirical/piloting, and
questionnaires/surveys (Lagorio et al., 2016). Inspired by this and the combinations applied in
the articles studied, the methodologies were classified as: mathematical modelling (including
optimisation and simulation), case studies (mostly qualitative), reviews, conceptual papers,
and experimental methods. Most common is mathematical modelling, followed by case
studies. As some articles used several methods, the number of articles presented in Table 3 is
greater than the number of articles identified.
Insert Table 3
Table 3: Methods applied in the articles.
Several of the articles are based on secondary data. The type of empirical data used in the
articles is presented in Table 4. Moreover, some countries are strongly overrepresented in
terms of empirical data in this area, such as Italy (Rome, Parma, Como, Vicenza, Turin),
Great Britain (London, “20 cities in GB”, Southampton), and Belgium/the Netherlands
(Brussels, Hasselt, Groningen).
Insert Table 4
Table 4: Type of empirical data related to the number of articles.
Description of categories identified
This chapter aims to address the first part of the purpose of this study, to describe dominant
categories and themes within the area of UCC.
Five dominant categories were identified among the reviewed articles. For each category, a
number of themes were identified. Table 5 shows the distribution of the reviewed papers in
categories and themes.
Insert Table 5
Table 5: Categories and themes in the reviewed articles.
Category 1: Stakeholders
UCCs are commonly described as influencing and involving different stakeholders (e.g. Allen
et al., 2012), and “Stakeholders” became the first category identified. Five stakeholder groups
were identified in the articles studied: local authorities/government, receivers, LSP, suppliers,
and others (less commonly mentioned stakeholders, such as UCC operators, residents, and
research institutes). Four themes were identified within the stakeholder category: the articles
that, on a more general basis, mention stakeholders that can be influenced or affected by
UCCs; stakeholders who are part of the UCC’s organisation; stakeholders who have taken an
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active part in supporting research on UCCs by, for example, contributing with empirical data;
and finally, stakeholders who are targeted in the practical implications and contributions of
the research.
Commonly mentioned stakeholders are local authorities, LSPs, and receivers (e.g. Awasthi
and Chauhan, 2012; Cherrett et al., 2012). In Österle et al. (2015), these three stakeholders
were described and put forward as capable of implementing city logistics initiatives.
Multiple articles highlighted the importance of including different stakeholders during the
process of establishing a UCC (Ambrosini et al., 2013; Gonzalez-Feliu et al., 2014a;
Nordtømme et al., 2015; Österle et al., 2015). Gonzalez-Feliu et al. (2014a) distinguished
between private and multi-user UCCs, stating that it is often easier to operate a single user
UCC, which is also in line with Zunder and Ibanez (2004). Multiple articles pointed out the
importance of sharing costs and benefits (e.g. Ambrosini et al., 2013; Gonzalez-Feliu et al.,
2014a; Triantafyllou et al., 2014) and having common goals (Österle et al., 2015). Another
example concerns how groups of stakeholders are organised; Nordtømme et al. (2015), for
example, mentioned partnerships.
Several stakeholders take part in and contribute with information to the research studies.
Local authorities, LSPs, and receivers are the most recurring groups involved. The LSPs
provided information regarding routs (see e.g. Awasthi et al., 2011), local authorities
participated in workshops (Nordtømme et al., 2015), or receivers provided perspective on
different measures (dell’Olio et al., 2017; Johansson and Björklund, 2017; Paddeu, 2017).
Studies described practical contributions directed towards LSPs (e.g. Olsson and Woxenius,
2014), local authorities (Battaia et al., 2014; Österle et al. 2015), UCCs (Teo et al., 2015; Ji et
al., 2017), or several stakeholder groups simultaneously, such as carriers, operators,
authorities, residents (Zhou and Wang, 2014). In some studies, it is clear to whom the
findings are directed, even without detailed description; for example, when investigating
regulations or fees which are actions that the municipality can take (see e.g. Awasthi and
Chauhan, 2012).
Category 2: Design of distribution structures
As the implementation of a UCC results in a changed distribution pattern, the design of
distribution structures was addressed in a majority of the articles. The articles described the
changes in design as changed localisation of a UCC, and/or as changed routes.
A wide range of aspects in the selection of location was considered in the articles.
Furthermore, different methods were applied. Gianessi et al. (2016) and Sopha et al. (2017)
used mathematical models to consider the influence of location on cost. Rao et al. (2015)
considered economic, social, and environmental aspects in their optimisation model, and
concluded that, when all three aspects are in play, a UCC should be located outside the city.
Crainic et al. (2004) elaborated on a system with UCCs and satellites in which the satellites
could be located in parking lots or at bus depots. Teo et al. (2015) used the following criteria
when considering locations for a UCC applying simulation: not within the city area, and in
proximity to a well-connected road with links to LSP terminals. In the same way, Janjevic et
al. (2013) highlights the importance UCC accessibility both upstream and downstream. Based
on mathematical modelling Awasthi et al. (2011) emphasised the significance of location
planning for distribution cost savings and minimizing congestion. In addition, Browne et al.
(2007) addressed congestion when discussing the location of the UCC. Chen et al. (2012)
modelled how location influence factors, such as rent cost and outbound trip distance.
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Route planning and optimisation are the second theme identified. Escuín et al. (2012)
compared a traditional distribution system with and without a UCC with a vehicle routing
model, analysing distance travelled and travel time. Travel distance, together with factors
such as number of trips, was also a central parameter in Cattaruzza et al. (2016)’s
optimisation model. Pamučar et al. (2016) used parameters such as environment, health, use
of space, and logistics cost. Li et al. (2016) also addressed the environmental aspect by
striving to minimise CO2 emissions per ton-kilometre.
Category 3: Design of transport resources
The design of transport resources was mentioned in several of the oldest articles (ranging
from 2000-2007), indicating that this category has been present longer than the other
categories. The areas addressed are closely interlinked; for example, a change of fuel often
also includes a change in the transport vehicle, and thereby, vehicle size. The decision process
finally yielded the following two themes: change in vehicle fuel (often also including changes
in, for example, engines used and vehicle size); and intermodal transports.
A change to electric vehicles (see e.g. Dablanc, 2007; Gianessi et al., 2016; Lebeau et al.,
2017) or hybrids with both an electric motor and a diesel motor (e.g. Alessandrini et al., 2012;
Escuín et al., 2012) was the most common suggestions among the studies, although some
articles considered other vehicle fuels, such as natural gas. Crainic et al. (2004) stated that the
vehicles used ought to be small vehicles adapted for operations within urban zones with
"clean" energy sources, such as electronic or hydrogen. Lebeau et al. (2013) concluded that
the capacity of electric batteries will probably be sufficient when a route originates from a
UCC; furthermore, the study simulated the number of deliveries, revealing a potential
increase of deliveries due to the more limited payload of the smaller electric vans. Browne et
al. (2011) also mentioned that the total delivery distance might increase using electric
vehicles. Kawamura and Lu (2007) modelled different vehicle sizes to test the cost
effectiveness of a UCC system. In Browne et al. (2007), large goods vehicles on direct
deliveries were replaced by smaller vehicles, resulting in reduced noise and increased use of
alternative fuel.
A UCC can facilitate a modal change to e.g. bicycles (e.g. Browne et al., 2011; Staricco and
Brovarone, 2016; Estrada and Roco-Riu, 2017) for its outbound transport (i.e. the transports
in the urban area) and for the inbound transport (i.e. transports to or from the city area) a
change to railway (e.g. Alessandrini et al., 2012; Ambrosini et al., 2013).
Category 4: Environmental and social considerations
UCC are widely known to contribute to environmental and social sustainability. Two themes
were identified under which sustainability is considered: as an argument to why actions need
to be taken, and as an explanation of how implementing a UCC changed sustainability.
Several authors describe the implementation of a UCC as a means to improve the
attractiveness of the city, including reduced emission, congestion, and noise (e.g. Muñuzuri et
al., 2005; Bakos et al., 2012; Yang et al., 2015; Björklund et al., 2017).
The changes in environmental and social dimensions range from exact measurements (e.g.
Browne et al., 2011; Tozzi et al., 2014; Teo et al., 2015; Cerutti et al., 2016) to unquantified
statements (e.g. Browne et al., 2007). A common approach is analysing environmental and
social effects in models (e.g. Awasthi and Chauhan, 2012; Rao et al., 2015; Teo et al., 2015).
However, a change to the use of UCCs are not always positive for the environment or society.
Some factors, such as total distance travelled, may increase with use of a UCC (see e.g.
Browne et al., 2011; Lin et al., 2014).
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Category 5: Economic considerations
The themes identified are: how a UCC affects the economy as a cost driver, or as a means to
reduce costs; how UCCs facilitate the economies of scale; and who should finance the UCC.
The economical aspect is in some articles considered in more general terms, such as
mentioning costs (e.g. Danielis et al., 2010; Cherrett et al., 2017), while other articles put
forward different cost elements (e.g. Lin et al., 2014; Janjevic and Ndiaye, 2017). Examples
of cost drivers in the articles are cost for personnel/labour (Browne et al., 2011; Lin et al.,
2014; Rao et al., 2015), electricity and power (Lin et al., 2014), land (Gonzalez-Feliu et al.,
2014b; Rao et al., 2015), increased administration and handling (Marcucci and Danielis,
2007; Escuín et al., 2012), the building (Browne et al., 2011), rent (Lin et al., 2014; Zhou and
Wang, 2014), and maintenance of the facility (Lin et al., 2014). It is common to split up the
costs into investment costs and operational costs (e.g. Browne et al., 2011; Morganti and
Gonzalez-Feliu, 2015; Sopha et al., 2017). Due to consolidation, a UCC can facilitate more
efficient outbound transports and, thereby, reduce costs such as fuel, insurance, maintenance,
and driver costs (Browne et al., 2011; Nordtømme et al., 2015).
Large scale (economies of scale) is commonly described as necessary to generate enough
income for a UCC to be viable. Several ways to reach economies of scale are put forward,
such as high density of receivers (Paddeu et al., 2017; Triantafyllou et al., 2014; Finnegan et
al., 2005), high number of LSPs (Ville et al., 2013), and a sufficient number of products
passing through the UCC (Allen et al., 2014; Finnegan et al., 2005).
Potential financiers of a UCC can be divided into three groups: funding from local
authorities/government (e.g. Zhou and Wang, 2014; Morganti and Gonzalez-Feliu, 2015;
Lebeau et al., 2017), commercial financing (e.g. Allen et al., 2014), or both (Triantafyllou et
al., 2014; Teo et al., 2015). When considering commercial funding, LSPs and receivers are
most commonly mentioned. Allen et al. (2014) pointed out a critical success factor: the
sharing of costs between affected stakeholders. Opinions of who should finance a UCC differ;
however, several articles pointed to the stakeholder gaining benefits from a UCC, suggesting
they should be a part of its financing (Browne et al., 2007; Chen et al., 2012; Allen et al.,
2014).
Identified research gaps in the categories
This chapter aims to address the second part of the purpose: to identify gaps. The gaps are a
crucial point of departure for both the development of a future research agenda and insights
into the needs of practitioners. The identification of the gaps is based on an elaboration
regarding what we did not find in the reviewed articles. The consequences of the gaps are
then further discussed and explained to deepen the understanding with regard to the need to
bridge these gaps. The chapter describes and discusses the gaps identified within each of the
dominant categories. This is followed by a chapter about the gaps that were found, in part,
outside the categories, for example, the type of data and the methodology used.
Gaps in Stakeholders
Even if stakeholders were one of the most obvious categories identified, several articles did
not include stakeholders at all. Furthermore, many articles didn’t clarify to which stakeholders
the managerial or practical implications are directed, if these implications were considered at
all. In an article with the purpose of optimising a UCC’s location, the inclusion of
stakeholders might be of less relevance (e.g. Rao et al., 2015; Muñoz-Villamizar et al., 2014).
However, by not involving stakeholders in the studies, the question arises whether the whole
picture is being captured. This can be viewed as a gap, since the opinions and concerns from
9

affected stakeholders are disregarded; as an example, the location of a UCC might not be
optimal for the larger distribution system. In addition, stakeholders’ willingness to participate
in the change can be lowered, as they are not given an opportunity to affect the solution. It is,
therefore, important to include the view from the stakeholder’s perspective, both in the
process and in order to avoid, for example, sub-optimisations.
Even if stakeholder collaboration is commonly mentioned (e.g. Nordtømme et al., 2015;
Browne et al., 2007), none of the studied articles went into detail describing this
collaboration. Managing a large number of stakeholders with different goals, costs, and
benefits of using a UCC is a challenging task. Despite this, the present research provides very
little guidance to practitioners regarding this issue. To what extent poor collaboration between
stakeholders can be a reason behind frequent failures of UCCs is an important question not
yet addressed in the literature. As UCCs affect multiple stakeholders, it is important to
investigate how these collaborations can be formed as well as which important stakeholders
should be included in such collaboration.
Three stakeholder groups are often overlooked regarding inclusion in studies: residents,
shippers, and UCC operators. Although residents are put forward as one of several
stakeholder groups in city logistics (Nordtømme et al., 2015), the residents were seldom
mentioned in the articles. Residents are one of the stakeholder groups that ought to gain most
from the environmental and safety improvements a UCC can result in. One explanation for
the lack of inclusion of residents could be that local authorities managed their interests.
Moreover, shippers seldom contribute to the studies, which is something of a paradox since
they are often the ones who control the deliveries. Thus, in their purchase of the logistics
service, shippers are commonly the ones placing demands on e.g. delivery service such as
delivery times. Furthermore, the UCC operators are neglected when it comes to involvement
in the research studies. One explanation could be that some researchers are not studying
actual cases; if the actual UCCs do not exist, neither do their operators. In future studies, a
greater emphasis ought to be directed towards how the affected stakeholders can be more
involved.
Gaps in Design of distribution structures
A number of articles point at the importance of considering several aspects regarding
selection of location for the UCC. By combining these, the list of aspects to include becomes
rather long. Indeed, the design of the distribution structure can be viewed as “optimal”,
depending on which aspects are considered. It is especially important to consider multiple
aspects, since a UCC affects a larger distribution system. There is a lack of studies that take a
holistic approach and include all these aspects. When only narrow focuses are utilised, the
risk for sub-optimisation increases. More holistic studies can also shed light on factors such as
the importance of different aspects in different situations, guiding which aspects are of the
most relevance to include in future studies.
Gaps in Design of transport resources
Although the change in fuel used was addressed in many articles, the focus was foremost on
the need to change vehicles and fuel in order to respond to environmental challenges, and how
this influences vehicle size. No article actually elaborated on the challenges that a change in
fuel may prompt, such as the design of an electric network for vehicles in the city, the way the
technology shift influences LSPs (through changes related to service and fuelling of the
vehicles), or the way electricity is produced.
The alternative transport modes suggested in the reviewed articles are not extraordinary, such
as the use of cable railway or drones. One uncommon mode, is the use of underground
10

distribution systems (Boerkamps et al., 2000). One explanation to this could be that the costs
associated with such extraordinary modes often are very high. The two most common
alternative modes of transport in the reviewed articles are bikes (outbound transport) and rail
(inbound transport). However, only a few articles have studied these modes, and often only as
one isolated test. Therefore, further investigation of the potential of including bikes and rail in
a UCC solution in terms of costs, environmental and social aspects, and the wider
implications for stakeholders and related activities is needed to address this gap.
Gaps in Environmental and Social considerations
The studied articles seldom consider the triple-bottom-line (3BL). This gap in research has
also been highlighted by Browne et al. (2007) and Staricco and Brovarone (2016). Later
studies have started to pay more attention to the 3BL, such as the study by Handoko et al.
(2016). Rao et al. (2015) considered economic, social, and environmental aspects in their
optimisation model addressing preferable UCC locations. Also, Li et al. (2016) optimised
both the minimisation of CO2 and costs. By highlighting the environmental and social benefits
for each stakeholder, arguments why they should be a part of a UCC solution can be revealed.
This especially applies to the local authorities, which possibly benefit the most by achieving a
more attractive city with fewer freight vehicles.
Only three articles discussed the environmental or societal effects in terms of external costs.
Bakos et al. (2012) mentioned that external costs should be included in models. Alessandrini
et al. (2012) calculated external costs and suggested that the government can use the
monetary savings to provide incentives for LSPs to use the UCC. Estrada et al. (2017)
included external cost in their mathematical model. Calculating the environmental and social
effects in terms of monetary value can be used as an argument supporting why stakeholders
should be part of a UCC solution. Calculating costs with regard to the 3BL is a key area for
further research to fully consider and understand the trade-offs, as well as synergies, between
these areas. Furthermore, by using external costs, the results from different city logistics
initiatives can be compared more easily.
Gaps in Economic considerations
Although the economic aspects of UCCs can be critical for the longevity of the initiatives,
only a few articles actually addressed this issue in depth. There is a need for research to target
how to finance these initiatives as well as how to design successful business models for UCC
solutions. When it is possible to calculate the benefits in monetary value, companies can put
that in relation to the cost of participating in a UCC. By further examining these aspects and
investigating how the costs and benefits affect stakeholders, arguments supporting why
different stakeholders should participate can be made clear.
Another important aspect is who should pay for the UCC since economic viability is a major
barrier to attaining longevity. As UCC services often are viewed as the enabling factor, it was
surprising that very few articles addressed these services, and if so without an in-depth
elaboration. This points to a gap in the literature, as little knowledge is to be found with
regard to potential services, service needs, who the potential customers are, and the potential
customers’ willingness to pay.
Economies of scale are often mentioned but seldom explained in detail or calculated. Multiple
articles (e.g. Lin et al., 2014; Allen et al., 2014) stated that it is important to attract a high
enough number of users of a UCC and reach a sufficiently high throughput of goods.
Economies of scale can thereby be gained for both LSPs and UCC operators. However, it is
often only mentioned in vague qualitative terms, and very seldom are threshold values
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investigated. This points to an important knowledge gap, for both practitioners and
researchers.
Gaps outside the identified categories
Gaps and further research needs have also been identified in terms of methodology and in
terms of areas that have been inadequately addressed to be qualified as a category or theme.
An area in need of the logistics management perspective
It is interesting to note that almost half of the articles in the review were published in
transport journals and only a few appeared in logistic management journals. Despite Dablanc
(2005) being early to note that this narrowed transport focus is one reason behind the failures
of UCCs, the literature still approaches this initiative from a transport perspective. While city
logistics have been considered in logistic management journals to a large extent (e.g. Lagorio
et al., 2016), articles focusing on UCCs have not. Since city logistics is undergoing rapid
development and UCCs are one of the more studied initiatives, logistic management journals
ought to focus on this initiative to a larger extent. We argue that a UCC is dependent on
logistic management, since several common failures of UCCs can be traced to the lack of
consideration of more logistic management-oriented aspects, such as consideration to total
logistics costs and benefits analysis, awareness of the delivery services aspect, collaboration,
and coordination between stakeholders in the logistics system.
Lack of research based on primary data
Only 19 of the reviewed articles used primary data. One limitation with secondary data is that
it is not produced for the actual study but for other purposes and, thereby, answers other
demands. Case studies were the second most-used method in the articles. However, the case
studies were often not based on primary data, but rather on previous reports and general
traffic data, pointing to another gap: more primary empirical studies are needed in order to
both have representative data and describe cases more in depth, which could lead to further
understanding of UCCs.
Some countries, such as Italy, Great Britain, Belgium, and the Netherlands, are
overrepresented in terms of empirical data. This points to the need for empirical research
studies in other countries and continents beside Europe.
Journal publication is lacking
Only 56 articles within the field were identified. The snowball approach showed that, in many
articles, more than half of the references were reports or conference proceedings, not
academic journal articles. Thus, the research results are more likely not to appear when doing
regular literature searches in academic databases. This is a distinguishing feature of this
research area within logistics. We argue that researchers within the field need to publish their
results in journals to a much larger extent. Increased journal publication can spread the
research, increase its visibility, and provide knowledge for other researchers within the city
logistics and urban transport area. Another benefit of increased journal publication is that
research targeting the challenges of urban transport can become more integrated into logistics
and transport research. A third benefit is that an increased focus on journal publication could
increase demands that the research considers theoretical perspectives more clearly. Even if
some articles mention, for example, resource dependency, the need for coordination, and the
large number of stakeholders, none of the articles have applied established theories, even
though several theories, such as the resource-based view, resource-dependence theory,
systems theory, stakeholder theory, network theory, or coordination theory would support
them.
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Lack of research on ICT and ITS
Information and communication technology (ICT), intelligent transport systems (ITS), and
digitalization can have great potential for applications in transport management to exploit the
transport system in more efficient and coordinated ways. Despite these potentials, the use of
this modern information technology is very seldom addressed in the UCC literature.
Lack of consideration to warehouse management?
“What happens in the UCC?”, meaning what types of activities are being performed and how
these activities support the services a UCC can provide, was an area only very superficially
addressed in the articles. Although Crainic et al. (2004) put forward the question of
consolidation as a central issue in the design of UCC solutions, few articles provided any
deeper insights regarding how to do this. Does the literature on warehouse management cover
this gap or do new challenges arise when the roles and responsibilities between actors change
as is the case of UCCs?
Conclusions, implications and limitations
The structured literature review on journal articles focusing on UCCs reveals a limited and, at
the same time, fragmented research area; only 56 relevant articles were identified that covered
several disciplines and topics. Considering that no article was published prior to 2000 and that
more than half of the articles were dated 2014 or later, it is clear that research within the UCC
field is on the rise. Through the content analysis, five categories were identified: stakeholders,
design of distribution structure, design of transport resources, environmental and social
considerations, and economic considerations.
Implications for research and research agenda
Taking a focused scope on UCC initiatives resulted in the identification of new research
issues, forming the basis for the suggested research agenda. For example, why are modern
information technology topics seldom considered within UCC initiatives, as opposed to the
larger city logistics area? Furthermore, the narrower scope applied in the present review has
resulted in the identification of new gaps, such as the lacking environmental and social
considerations and the need for more focus on the financial aspects.
Environmental and social considerations need to be truly present in the studies, not only used
as a reason for taking action but instead to investigate its consequences. When discussing
UCCs, environmental and social considerations are often taken for granted. It is important to
also consider the synergies and trade-offs in the 3BL and thereby include environmental,
social, and financial aspects. Research on UCCs often considers some aspects but seldom all
of them simultaneously. Quantification of external costs could be one way to address this in
future research.
Even if financial aspects are considered, research seldom targets how a UCC can generate
revenue. UCC services can be viewed as the most enabling aspect for a UCC to generate
revenue. However, these services are seldom investigated in detail or related to the interest
and willingness to pay from the perspective of different stakeholders. Furthermore, economies
of scale are viewed as a prerequisite for a UCC. However, very few studies provide any
practical guidance for the system development with regard to the scales necessary for
viability.
However, as UCC initiatives are an important part of city logistics, it is not surprising that
similarities are also found between the present study and, for example, the one by Lagorio et
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al. (2016) about the need for more research targeting ways of stakeholder collaboration, lack
of primary data, and the need for a holistic approach.
Based on the findings made, a call for research that goes into detail on innovative forms of
stakeholder collaboration in UCC initiatives is in order. Inspiration ought to be found from
the literature on e.g. private–public partnerships, that is, the involvement of private companies
in the local transport planning process (e.g. Browne and Lindholm, 2013) and among viable
UCC initiatives as the development of new organizational forms is singled out as a critical
factor for viable business models for UCCs (Björklund et al., 2017).
We also call for more extensive use of primary data to increase our understanding of UCCs.
The overrepresentation of empirical data from some countries calls for research in other
geographical contexts, as regulations, taxes etc. can vary greatly among countries. In addition
to this, aiming for more journal publications as a complement to today’s research reports and
conference proceedings can in the long run increase the dissemination of results to the
research community as well as increasing the research quality of the studies made.
The need for taking a more holistic approach is already expressed in city logistics (such as the
need to include the entire supply chain) and in urban transport (the need to integrate passenger
and freight transport). However, the focused scope of this study gave insights to the need to
consider a more holistic approach in almost every category identified, from not including the
view from affected stakeholders to lacking 3BL consideration. Researchers need to view
research on UCC more holistically and consider the impact on the entire system, not only its
parts. Future research must at least acknowledge the limitations of their studies and reflect on
the consequences of these limitations.
Finally, it is time to acknowledge that UCC is more than a transport management area. For the
initiative to reach viability and achieve its full potential, there is a need to address these
initiatives from more than a transport management perspective. However, a tendency can
already be seen in the latest articles published, as these have a clearer focus on the business
opportunities and have more extensively been targeting soft and management-oriented
aspects.
Implications for practitioners
The present study has a significant impact on several of the stakeholders mentioned in the
literature, including receivers, local authorities, and LSPs. The review of the literature shows
that practitioners have a vital role in research targeting UCCs. To address the need for more
primary data, the roles of stakeholders might need to change to not only contributing with
information they already have but also to supporting researchers in the collection of data. The
present study highlights the importance of more research with a focus on collaborating and
organising the stakeholders in these initiatives. Thus, apart from talking about the importance
of collaboration, shared actions, and responsibilities, research must also contribute with
guidelines and tools on how this can be done. Furthermore, this review points to the
importance of larger consideration to some stakeholder groups, especially suppliers and UCC
operators, in future research.
Surprisingly few of the articles reviewed described how stakeholders have taken an active
part and contributed with information to the research studies. Furthermore, many articles do
not clarify for which stakeholders the managerial or practical implications are directed, if
these implications are considered at all. As the need for targeting this objective in future
research is addressed, an indirect effect will be to give much clearer guidance to practitioners.
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Furthermore, as researchers to a larger extent include stakeholders and reach the users, a fuller
understanding of what the problem really is will increase.
By identifying the lack of logistic management studies, we have shed light on areas in which
practitioners “have work to do”, such as collaborations and the task to design revenue models.
Furthermore, this study summarises different areas in which a practical contribution is stated.
Important practical contributions can be found in further examination of threshold values in
terms of users and throughput of goods that are needed to attain longevity in UCCs.
Limitations
Similar to any research study, the present study has its limitations. Some of the most central
limitations regard the selection criteria used in the identification of articles. The authors
decided to make this systematic literature review (SLR) largely inspired by the practice of
earlier SLRs within the logistics and supply chain management field. In addition, the authors
only searched for academic journal articles. This can be seen as a limitation, since much
research can be found in conference proceedings and reports. Furthermore, only English
articles were used due to the language limitations of the authors. The authors are researchers
within the field of city logistics and are, therefore, aware of the early consideration and
implementation of UCCs in countries like France and Germany. There is a risk that this
review missed central research published with regard to these early initiatives if published in
languages other than English.
Using an inductive approach to identify common categories and themes is a well-applied
methodology for SLRs within the logistics field. However, one can always question to what
extent the authors have been able to capture and describe the area in review, and if any
important category or theme has been missed. There are likely as many ways to categorise a
research area as there are ways to cut a cake, with some ways more suitable than others. We
argue that what is most important is not the categories and themes themselves, but rather that
they together summarise a research area and provide a useful and complete overview of the
field. Furthermore, some findings discovered along the way further support our inductively
identified categories, such as our theme “location of UCC(s)” in line with the statement by
Crainic et al. (2004) suggesting where to perform the consolidation of goods as a very central
question in the design of UCC solutions.
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