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ABSTRACT

The growing global flow of goods, the increasing problem of traffic congestion and the inefficiencies
associated with distribution and logistics or the discerning consumers’ high standards for products and
delivery services lead to new logistical requirements, for which the model of the ‘Physical Internet’ has
emerged as a probable solution. Physical Internet is a novel concept that transforms how physical ob-
jects are designed, manufactured and distributed aiming for a radical sustainability improvement. The
implementation of the Physical Internet leads to the need to rethink some basic concepts of logistics
such as the shift from private supply networks to open supply networks. Therefore, increased collabora-
tion and coordination is necessary. In order to make a productive contribution to the first steps towards
the Physical Internet in Austria, this article focuses on the need for horizontal collaborations, which are
required to realize the Physical Internet. Moreover, the study explores the views, experiences, beliefs
and motivations of transport service providers in Austria in the context of horizontal collaborations
and the Physical Internet. A literature research was carried out in a first step. Afterwards interviews
with forwarding agencies and logistics service providers were conducted. Findings highlight that bar-
riers such as the fear of antitrust fines or the high administrative input have to be removed to enable
close vertical and horizontal collaboration among different logistics companies in Europe, as the vision
of the Physical Internet is encouraging a smooth transition from independent supply chains to open
global supply networks. The implementation of a Physical Internet in its full expression could probably
take decades, but individual elements of it, such as horizontal and vertical cooperation, are a first step
towards this vision. Important components of the implementation process are awareness raising and
information sharing.
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1 INTRODUCTION
Logistics activities accelerate economic growth and productivity growth. Efficient logistics is
an important determinant of a country’s competitiveness and source of employment (Erkan
[1]). However, the logistics and transportation sector does have many negative impacts on
the economy, the environment and the society such as noise and pollution, which need to be
minimized for a sustainable future (Montreuil [2]). For a long time now, freight carriers have
been lone fighters in logistics. They operate enormous distribution centres solely for their
own purpose and have their own fleet of transport vehicles and their own distribution system.
This individuality of the logistics industry is the reason why, despite efforts to the contrary,
the system is relatively inflexible, inefficient and at last not very environmentally friendly
(Landschiitzer [3]). Due to these logistics practices, a certain degree of empty running is
an unavoidable part of road haulage. In 2012, almost a quarter (23.2%) of all vehicle-km of
heavy goods vehicles in the European Union (EU) involved an empty vehicle, with undesir-
able effects on fuel consumption, high CO, emissions and avoidable costs. Furthermore, it
can be expected that partially loaded vehicles are also common, although there is no reliable
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statistical evidence (European Commission [4]). Uniform standards are missing in the sector
(e.g. for the communication between shippers) and many warehouses are often non-utilized
according to the dimension of the annual peak load (Ballot et al. [5]). All these issues lead to
significant inefficiencies. In addition, there are constantly new challenges. In view of glob-
ally allocated production sites and the dismantling of trade barriers, internationalization will
shape the value-creation network of the future (Straube et al. [6]). These global mobility
systems also entail increased complexity and higher susceptibility (Lehmacher [7]). The digi-
tization of the global flow of goods requires entirely new processes and new ways of thinking
from logistics service providers and their clients. New technologies such as cloud computing,
data analyses or social media increasingly influence the business models of logistics compa-
nies. For example, e-commerce has changed the shopping habits of consumers substantially
in recent decades and leads to new requirements for logistics services. Delivery reliability,
short delivery times and high availability of goods are expected (Bauer and Fischer [8]). At
the same time, cost pressure increases and thus the requirement for efficient processes in
procurement, production and distribution (Farbinger [9]). Moreover, freight transport activity
is projected to increase, with respect to 2005, by around 40% in 2030 and by little over 80%
by 2050 (European Commission [10]). In order to address all these issues, it is essential to
change the fundamentals of logistics and supply chain management. Academics and logistics
professionals are looking to the distributed, collaborative, laterally scaled internet communi-
cation system, with its open-system architecture and commons-style management, as a model
for radically transforming global logistics (McKinnon et al. [11]). The notion of the Physical
Internet was first introduced by Benoit Montreuil and defined as an open, global logistics
system founded on physical, digital and operational interconnectivity through encapsula-
tion, interfaces and protocols, aiming to move, store, realize, supply and use physical objects
throughout the world in a manner that is economically, environmentally and socially efficient
and sustainable (Montreuil [12]). The Physical Internet is a hyperconnected global logistics
system, enabling seamless asset sharing and flow consolidation (Zijm et al. [13]). Although
it is a compelling vision for the future, there is a range of reasons why the Physical Internet
cannot be deployed today. A number of research questions and business issues are unresolved.
In order to make a productive contribution to the first steps towards the Physical Internet in
Austria, this article focuses on the need for horizontal collaborations, which are required to
realize the Physical Internet. According to Cruijssen ([14], p. 187) horizontal collaboration is
defined as ‘active collaboration between two or more firms that operate on the same level of
the supply chain and perform a comparable logistics function on the landside’ in this article.
Moreover, the study explores the views, experiences, beliefs and motivations of transport ser-
vice providers in Austria in the context of horizontal collaborations and the Physical Internet.

2 METHODS

First a literature research was conducted to represent background and research developments
related to the Physical Internet and horizontal collaborations. With this background knowl-
edge, a qualitative semi-structured interview guideline was developed. The approach of semi-
structured interviews was used to clearly define the areas which are to be explored, and at
the same time to allow the interviewer or interviewee to diverge in order to pursue an idea or
response in more detail (Gill et al. [15]).

The guideline was clustered in three sections: (1) Physical Internet and digitalization, (2)
collaborations and neutral platforms and (3) future challenges.

The interviews were conducted with 16 transport service providers in the region of Upper
Austria to explore the views, experiences, beliefs and motivations of the participants in the
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context of the Physical Internet and horizontal collaborations. It has also been determined if
there is any willingness in the companies to collaborate horizontally. The interviews were
recorded and transcribed. Afterwards the transcripts were analysed and summarized accord-
ing to Mayring [16].

3 RESULTS AND DISCUSSION
3.1 Physical Internet and digitalization

Montreuil [2] described the Physical Internet vision through thirteen key characteristics. One
of them is the Open Global Supply Web, which is described as ‘networks of interrelated
supply networks, each embedding interlaced supply chains, involving multiple organizations
with collaborative or competitive relationships’ (Montreuil [2, p. 15]). This Open Global
Supply Web is currently only a vision. Given the current logistics organization, producers,
distributors and retailers mostly rely on private supply chains, constituted of the production
and distribution centres of their enterprise and those of their partner (Montreuil [2]). There-
fore, a shift from private supply networks to open supply networks is necessary. A first step
is a shared supply web, where resources are available for exploitation in each partnering
companies’ supply network (Sohrabi and Montreuil [17]).

The European Technology Platform (ETP) ALICE (Alliance for Logistics Innovation
through Collaboration in Europe) was established to develop a targeted and comprehensive
strategy for research, innovation and market introduction of logistics and supply chain man-
agement innovation in Europe. The platform clearly states that future research should focus
on new concepts in which increased collaboration and coordination may result in the Physi-
cal Internet, where complete horizontal and vertical supply chain collaboration takes place
(McKinnon et al. [11], ALICE [18]).

Making the Physical Internet a reality will be a huge challenge, but research is already
underway to explore how this might be achieved since the vision receives increased atten-
tion. Researchers must work closely with managers in logistics and related functions to keep
their work practical, realistic and relevant (Lu and De Bock [19]). Part of this research study
was to detect the level of awareness of the Physical Internet among Austrian logistics service
providers. Six out of 16 companies were familiar with the term Physical Internet and were
also able to define it. Broadly speaking, they see a future vision in which the goods find their
own way from A to B. Six interviewees have known the term, but couldn’t explain it and in
four cases the Physical Internet vision was completely unknown. In order to accelerate the
game-change to Physical Internet, broad awareness rising within the companies should be
realized as well as consensus building between key industry players and research should be
promoted (ALICE [20]).

Also the increasingly rapid digitization and technological innovations, like smart tags, are
supporting the potential implementation of the Physical Internet. Smart tags are defined as
an element of the Internet of Things (Montreuil [12]), referring to the networked intercon-
nection of everyday objects, which are often equipped with ubiquitous intelligence (Xia et al.
[21]). As the Physical Internet is to exploit as best as possible the Internet of Things (Mon-
treuil [12]), the respondents were also asked for future challenges of the companies concern-
ing digitization. The majority of companies consider the external digitization, meaning the
interfaces with customers, as the greatest challenge, but also data processing and standard
data exchange were frequently mentioned. Further challenges, which were rarely suggested,
pertain to the retention of flexibility, the capital expenditure, the scope of interconnection
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without interface rupture, the changes in professional profiles and the need to always have
state-of-the-art technology. The literature indicates that technical and technological prereq-
uisites exist (Franklin [22]) and further improvements will facilitate the sharing of loads and
the allocation of costs making asset sharing an attractive option. Therefore, logistics compa-
nies should seize the opportunities of the sharing economy to avoid losing the connection to
the new networked economy. Acting flexibly within digital network structures will advance
to become a key success pattern in logistics. Ultimately, every business area is being driven
by megatrends like digitalization and will someday become part of the sharing or collabora-
tive economy in the future (Simmet [23]). But until then, many challenges need to be over-
come such as the macro-economic perspective vs. the individual perspective of companies,
the high investments vs. the low profitability of many logistics providers, the willingness for
data sharing or the technology readiness of logistics businesses (Franklin [24]).

3.2 Collaborations and neutral platforms

Horizontal collaborations were a major part within the interviews. Three companies have
absolutely no experience and four companies have little or limited experience with horizontal
collaborations. Two interviewees already are members of cooperation such as CargoLine,
Systempo or Cargo Trans Logistic. The remaining companies stated that they have experi-
ence with many partnerships, although it should be noted that most of them collaborate with
partners if they are not able to fulfil the requirements in regard of service or geographical
coverage. Cooperation with competitors (which operate exactly in the same business field
and in the same region) is inconceivable. This is reflected also partially in the mentioned
reasons for establishing and maintaining a good cooperation. It was repeatedly said that part-
nership works well if there is a regional segmentation, if the participants complement each
other in various sectors and if there is a very clear distinction between the core competencies
of partners. The survey also revealed that the key drivers for collaboration are serving larger
customers, requirements of customers and benefits for both companies. In cooperation the
companies attach importance to mutual appreciation, clear rules and common goals. Nega-
tive experiences were made with missing corporate culture, envy, lack of confidence, antitrust
fines and the high administrative input. Nevertheless, a first step to horizontal collaboration
could be the opening of warehouses. The start-up Flexe for example allows on-demand ware-
housing possible by connecting organizations in need of additional space to other organiza-
tions with extra space. For this purpose, Flexe uses a web-based platform that serves as an
online marketplace, finding space to fit customers’ needs from 200 warehouses across most
major U.S. markets, and taking a piece of each transaction (Flexe [25]).

As in the Physical Internet the role of warehouses and distribution centres will change to
open hubs, which receive and cross-dock containers from other companies just such as a port
(Trebilcock [26]), the interviewees were asked whether they could imagine opening their
infrastructure for other service providers.

Seven companies clearly answered this question with yes, four respondents clearly with
no. Those who could not imagine sharing their infrastructure commented that infrastructure
is a competitive advantage which simply must not be shared. For two companies it is conceiv-
able as long as they have the possibility to cooperate with certain partners and for another
three this would only work if the infrastructure would be operated by a neutral/independent
partner, who is not at all or only little involved in the industry. Concerns were also expressed
about city logistics, liability and economic problems of a neutral-run infrastructure. The
need for a neutral trustee in a well-designed horizontal collaboration to avoid anti-trust and
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establish a sustainable collaboration between the parties was also a final key message of the
CO3 (Collaboration Concepts for Co-modality) project (Cruijssen [27]) and of the study
from Rodrigues et al. [28].

Thus the question if a sharing of infrastructure, such as a neutral warehouse or a neutral
distribution centre, with other logistics service providers is imaginable is important and was
answered by six companies with a no. Two respondents did not give an opinion and eight
relied with a yes. Though these enterprises find it important that the warehouse or the dis-
tribution centre is 100% neutral and independent, there are clear and fair prices and invoice
settlements and that liability in the event of damage have been settled. Hence a fair gain shar-
ing mechanism is also considered in the literature as essential (Cruijssen [27], Rodrigues et
al. [28], McKinley [29]).

As collaborative approaches lead to a more open sharing of data between supply chain
partners, security and privacy protection issues also attract progressively more attention
(ALICE [30], Zeng et al. [31], Hong et al. [32]).

Therefore the participants were questioned on security issues in terms of data and informa-
tion flows relating to shared infrastructure. Seven of the companies surveyed reported that
they don’t have any concerns thereto. For three, it is absolutely inconceivable because data
must remain ‘in house’. Similarly, a very high standard is essential for three companies. In
addition it has been mentioned that data security must be guaranteed, but as one has to put
the data at the labouring people’s disposal data protection is difficult. Concerns were also
expressed relating to a breakdown of the server in a networking system and with the compli-
ance of standards among the involved partners with the many and rapid latest developments.

3.3 Future challenges

The challenges to realize future-proof logistics are very diverse and consist, for example,
in the better utilization of storage facilities and transportation and associated cost and CO,
reduction, an increase in the complexity of logistics processes, recruitment of qualified staff,
higher process transparency and better integration of the freight forwarder in the process of
sales and demand planning of the producers (Straube et al. [6], Lehmacher [7], Féarbinger
[9]). Keywords like Big Data, Internet of Things, 3D printing or industry 4.0 have become
part of the everyday language in logistics. All providers need to deal with these trends to
have a chance of surviving on the future market. A paradigm shift from process to service
is necessary in order to offer new products and services to customers and to assist in the
transformation of its evolving business model. Of course, the same applies for logistics com-
panies, which have to rethink their role in the value chain. Future business models will need
to adapt to the trend of digitization in order to remain present on the market (Wolleb and
Leuters [33]).

It is no longer sufficient just to map one’s own processes in real time. Looking at the
logistics service provider in the context of a value-added system that meets the criteria of
real-time capability, automation and adaptability, more requirements have to be considered
(VoB [34]). Increasingly reliant is the integration of the freight forwarder in the producers’
process of sales and operations planning in a way that capacities can be planned early and
deviations are addressed proactively. Future business models of forwarders are defined by
customer needs, the forwarders’ own goals as well as the setting, which is characterized
by complexity, integration, cooperation, digitization and sustainability (Wolleb and Leuters
[33]). On that score the interviewees were also asked how transport and logistics companies
will look in the future and what position logistics might have in the future supply chain.
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Numerous interviewees pointed out that the specialization, respectively the positioning in
niches for small and medium-sized companies, is an important factor. Some also have called
that the significance of transport logistics providers and forwarders will grow. Other issues
that were named include as follows: (1) in the next ten years nothing will change for carriers,
because driverless driving will not come that soon, (2) the traditional, existing logistician
image will not alter, there will only be a further development, (3) the occupational profile of
dispatches could disappear, (4) value added services will receive even more importance, (5)
humans will recede into the background, but hopefully only for activates which in the long
term lead to health problems, (6) the use of drones will increase, (7) cooperation will become
increasingly important for small and medium-sized companies, (8) customers have to involve
logistics service providers and shippers to a greater extent in their planning, (9) logistics costs
will increase and (10) the most successful logistics companies will be almost information
technology companies.

4 CONCLUSION AND OUTLOOK
This article focuses on the need for horizontal collaborations required for the Physical Inter-
net and to meet future logistics challenges successfully. Moreover the study explores the
views, experiences, beliefs and motivations of transport service providers in Austria in the
context of horizontal collaborations and the Physical Internet, to make a productive contribu-
tion to the first steps towards the Physical Internet in Austria.

The implementation of a Physical Internet in its full expression could probably take dec-
ades, but individual elements of it, such as horizontal and vertical cooperation, are a first
step towards this vision. The progressive digitization and the increased networking activi-
ties have great potential for cross-business collaboration. The motivation of the partners to
invest resources in collaboration depends on the benefits each partner sees for himself in the
cooperation. The supplement of the own competencies, the expansion of the service port-
folio and/or cost savings may be such advantages. Crucial factors for successful collabora-
tion are trust between the actors, setting of precise conditions and shareable IT structures.
Since the collection and exchange of large amounts of data and information, of which some
are competitive sensitive, working together with a neutral intermediary or with a neutral
cooperation centre makes sense. The legality of cooperation is sometimes very difficult to
assess and often associated with a high risk. A clear EU-wide antitrust regulation would be
desirable and useful to further support the implementation of future cooperation. Moreover,
awareness in the companies should be raised, the benefits of cooperation demonstrated and
the companies supported in cooperation, because collaboration between actors will have to
be further intensified in order to develop consistent and impactful solutions towards a Physi-
cal Internet. A factor of increasing importance is the integration of freight forwarders in the
producers’ process of sales and operations planning so that capacities can be planned early
and deviations are addressed proactively. Innovative solutions and the integration of logistics
providers in the entire value-added system require suitable interfaces between partners and
their information technology systems. Due to the increasing networking a cross-business
joint optimization of processes and workflows takes place. Logisticians operate within a net-
worked world in which not only goods but also information and knowledge find their way
— increasingly self-controlled. The challenges for logistics service providers are to become
aware of the new opportunities and participate in current developments. Logistics need to be
even more adaptable, more individual, faster and mainly fully integrated within the produc-
tion process. The networking of all system participants is essential and research will become
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more important. Since the basic logistics processes will probably be fully automated in the
future, logisticians will need to focus on that aspect even closer than before, taking advantage
of highly innovative technologies. To accelerate the game-change to Physical Internet, broad
awareness rising within the companies should be realized and debate and consensus building
between key industry players and research should be promoted. Joining forces between dif-
ferent industries in the value chain and academia to design a Physical Internet model region
in Austria is a worthwhile focus for future research.
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