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Abstract Guided by the theory of organizational path dependence, this paper

explores whether transport subcontracting might be a barrier to modal shift from

road transport to combined transport if access to combined transport is enabled by

horizontal transshipment technologies. In this paper, we attempt to evaluate the path

dependence of two different groups of forwarders based on the quantitative data

derived from web-based questionnaires conducted in Germany in the spring of

2011. We find that the willingness to shift transport modes is significantly higher if

forwarders use their own semi-trailers rather than subcontracting with a transport

fleet. Our study contributes to the literature by providing an empirical investigation

into the building of organizational paths.
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1 Introduction

It is acknowledged that freight volume will continue to show significant growth in

the coming years. Rich and Hansen (2009) expect that the total transport

performance in road freight transport (RFT) in the EU 27 will increase to 2442

billion ton-kilometers (tkm) by 2030, which is 43 % greater than it was in 2005. In

another important worldwide road transport market, that of the U.S., the total road

freight tonnage is expected to grow by 21 % by 2023 (American Trucking

Associations 2012). Because of the increasing congestion on public highways and as

a result of increasing environmental awareness, the significant growth in the

transport volume of RFT is considered particularly critical. Therefore, one of the

current objectives of the EU transport policy is to shift more than 50 % of the RFT

to waterborne or rail transport for longer distances ([300 km) (European

Commission 2011). Because 70 % of the total RFT performance—approximately

229 billion tkm—was produced by means of semi-trailers in Germany in 2011

(Federal Motor Transport Authority 2012), semi-trailers can be considered to be the

primary intermodal transport unit for producing a significant modal shift from road

to rail. In intermodal transport, goods are transported in one and the same loading

unit or road vehicle, ‘‘which uses successively two or more modes of transport

without handling the goods themselves in changing modes’’ (UN/ECE 2001).

However, only the minority of semi-trailers (up to 5 %) are liftable and, thus,

accessible to the existing continental combined freight transport (CCFT) system.

Combined transport is a special form of intermodal transport, and it is defined as

‘‘…intermodal transport where the major part of the European journey is by rail,

inland waterways or sea and any initial and/or final legs carried out by road are as

short as possible’’ (UN/ECE 2001).

Consistent with the objectives of transport policy, there are a variety of

technology providers who offer solutions for the horizontal transshipment of non-

liftable semi-trailers (e.g., CargoBeamer�, Modalohr, Mega Swing by Kockums

Industrier). In recent years, accelerated marketing efforts from several technology

providers who strongly advocate for horizontal transshipment technologies for non-

liftable semi-trailers in the transport market have been observed. On contrast to

vertical transshipment, which is performed by portal cranes, horizontal transship-

ment technologies operate with rotating or sliding wagon elements. Thus, the semi-

trailers need not to be equipped with the special grappler pockets that containers

require. The figures above illustrate the market potential that ‘‘theoretically’’ could

be shifted from road to rail if the access barrier to the CCFT system is overcome as a

result of these new technologies. Therefore, horizontal transshipment technologies

maybe perceived as a powerful enabler for the modal shift from road to rail.

Concerning the choice of transport mode, the forwarder can be considered the

final decision maker if this is where the organization of the transport service has

been outsourced to (Bergantino and Bolis 2004). Arguably, however, the

forwarder’s economic choices do not always correspond to policy objectives and

technology developments (Chiara et al. 2008). Hence, investors in the horizontal

transshipment technologies require prior knowledge of the freight transport demand

(Feo et al. 2011), thereby allowing the investors to address high demand market
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segments with combined transport mode. Because there are several types of players

in transport chains, each with their own set of objectives and means (Crainic and

Laporte 1997), the demand estimation approaches in the transportation market

should address, along with the specifics of the transport modes, the characteristics of

the decision makers (Tsamboulas et al. 2007). However, there are a few papers that

specifically address the heterogeneity of the demand side (decision makers) in

choice of transportation mode (see, for example, Danielis et al. 2005; Tsamboulas

et al. 2007; Eng-Larsson and Kohn 2012). The only work that could be identified

relating to market acceptance for the new transshipment technologies was

conducted by Chiara et al. (2008). This paper shows that Modalohr, as a specific

form of horizontal transshipment technology, would increase the attractiveness of

combined transport for decision makers, especially in the case of better scheduling

of mandatory rest hours and increased service frequency. Chiara et al. (2008) also

emphasize the importance of the company’s organizational structure in the choice of

CCFT to guarantee the rolling off of the semi-trailer once it is unloaded from the

train. However, the detailed investigation of the impact of the characteristics of

forwarders is not within the research scope of the work. Nonetheless, in many cases,

the freight forwarders operate contracted road haulage fleets (Anderson 2010),

causing them to be less neutral when making decisions regarding transportation

modes (Vassallo et al. 2007). Therefore, due to the possible impact of the current

organizational disposition form of the forwarder, namely, operating with his own or

with a subcontracted fleet, it can be suggested that the elimination of the access

barrier to the CCFT through the horizontal transshipment technologies does not lead

‘‘automatically’’ forwarders to make a modal shift. Consequently, the unit of

analysis of the present study builds the sub-network between forwarder and road

hauler which, in turn, is a part of an inter-organizational supply network in the road

transportation chain.

Based on the theory of organizational path dependence (Sydow et al. 2009), this

study examines whether transport subcontracting might be a barrier to modal shift

from road transport to combined transport if access to combined transport is enabled

by horizontal transshipment technologies. More generally, our primary research

question can be expressed as follows: Which factors of inter-organizational

networks in road transport, specifically, in the forwarder–road hauler relationship,

can be considered to be barriers to the modal shift from road to rail?

In this context, we attempt to evaluate the path dependence of two different

groups of forwarders based on quantitative data. For this purpose, two web-based

questionnaires, one for forwarders and one for road haulers (i.e., the subcontractors

of the forwarders), were administered in Germany in spring 2011 to investigate the

possible impact of the disposition form on the willingness to shift modes. Because

of the significant volume of RFT (313 billion tkm in 2010) generated in Germany

(Eurostat 2011), we determined that Germany provided an acceptable setting for our

research.

The paper is structured as follows. In Sect. 2, different contractual forms in road

freight transportation and the organizational barriers to modal shift are presented.

The research propositions are also derived in this Section. The methodology of data

collection is presented in Sect. 3, and Sect. 4 presents and discusses the empirical
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results. The paper concludes with final remarks, practical implications, the paper’s

contribution to the literature and recommendations for future research.

2 Heterogeneity on the demand side and its impact on the choice of transport
mode

2.1 Contractual forms in road freight transport

The producers of the goods that determine the demand for transportation are often

called shippers, while the transport companies that perform the transportation can be

subsumed under carriers (Crainic and Laporte 1997). In addition to road haulers or

railway operators, freight forwarders can be classified as carriers, as they not only

operate in their classic role as an intermediary, but because they have their own

transportation assets, they also act as both forwarders and transport haulers

(Woxenius and Bärthel 2006: 16). Moreover, to achieve competitive rates, most of

the freight forwarders hold contracts with other transportation companies, making

them less neutral when making decisions regarding transport modes (Vassallo et al.

2007).

In this paper, we concentrate on forwarders, who are the decision makers with

respect to the transportation mode. This decision represents a response to the

previous studies by Feo et al. (2011) and Bergantino and Bolis (2004) and had the

following reasons. Often companies delegate the transport organization and

consequently the mode decisions to forwarders to benefit from their specific

know-how in the transport market. Forwarders can supply the shippers with

attractive transport offers by their ability to organize the transport more efficiently

(e.g., through bundling consignments and minimizing empty trips and the selection

of the appropriate transport mode and the corresponding subcontractor). That is, the

transport organization represents the core competence of forwarders. According to a

recent third-party logistics study, the majority of shippers (65 %) continue to

increase the use of third-party services and term their relationships with 3PLs (third-

party logistics) successful, crediting them with providing new and effective ways to

improve logistics effectiveness (Langley 2013). Of all the services outsourced to

3PLs, transportation represents the largest sector (76 % of international and 71 % of

domestic transport services across all the regions studied are outsourced) (Langley

2013). Despite the predominant role the forwarders play in the transport

organization, they continue to be affected by the cost and quality requirements of

the shippers (Sommar 2006). Nevertheless, if the transport is outsourced to a

forwarder, the forwarder can be considered to be the final decision maker in the

mode choice (Bergantino and Bolis 2004).

The shipper can perform the transport independently, directly hire the road hauler

or task the forwarder with transporting the goods. In the latter case, the forwarder

can be faced with a ‘‘make-or-buy’’ decision, that is, to use his own vehicles (given

he owns transportation assets) or to act as an intermediary (Krajewska and Kopfer

2009). When acting as an intermediary, the forwarder can operate the contract with

another forwarder, or he can hire the road hauler to perform the transport. Hence, in
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the present work, two general disposition forms in the forwarder’s company—self-

fulfilling and subcontracting—are identified. One way to hire subcontractors is

through spot market Internet platforms (e.g., Logintrans, TimoCom) that bring the

supply side together with the demand side. However, spot transactions are not

within the scope of our work because they rarely involve long-term relationships

with the supplier (Kaplan and Sawhney 2000) and are primarily used if the current

demand cannot be satisfied by the subcontractors on a long-term basis (Jurczyk et al.

2006). Consequently, a long-term partnership is another way to employ subcon-

tractors. As the average duration of a partnership in road-based networks is

7.6 years (Schmoltzi and Wallenburg 2010), the character of the long-term

relationship between two parties can be considered as closer and more integrated

than those in spot market contracts. Based on the framework developed by Zinn and

Parasuraman (1997), the relationship between forwarder and road hauler maybe

regarded as a focused relationship. Such an alliance is characterized by a strong

commitment of the resources necessary to implement and perform a limited number

of services. Consequently, forwarders in the road transport sector cannot be

considered to be autonomous entities (Gulati et al. 2000) but part of a supply

network that starts with the shipper and ends with the receiver. The relationship

between forwarder and the road hauler, which is the focus of the present study,

creates a sub-network and is broadly applied in the road transportation market, as

demonstrated in Sect. 3.2.

The next Section provides a detailed overview of the impact of the different

disposition forms on the transport mode decision making followed by the derivation

of the research propositions.

2.2 Organizational barriers to modal shift and the research propositions

According to the current Association Materials Management, Purchasing and

Logistics (AMMPL) survey, the low flexibility level of railroads, the lack of siding

track and the low level of customer service are the primary reasons for the underuse

of rail services (Wittenbrink 2009). In the AMMPL survey, 171 respondents from

different industry sectors in Germany indicated low company freight volume,

expensive rail transportation, short distances, complicated billing processes, and the

lack of rail service in the portfolio of logistics providers as the barriers to the

company’s use of rail transport (Wittenbrink 2009). However, in the AMMPL

survey, the organizational capability to use rail transport was not investigated.

According to Behrends (2011:34), the implementation problems of the CCFT

system are often attributed to both technological and organizational complexity of

this transport mode. Thus, the additional expenses in the transport organization,

which should be overcome by the decision to select this transport mode, can be

considered to be a barrier to modal shift. Because of the diversity of actors, each of

whom organizes and controls part of the transport chain, the level of complexity in

the CCFT system is higher than in unimodal transport modes (Bontekoning et al.

2004). In the CCFT system, the following components can be distinguished: pre-

and post-carriage by the road transport (collection and distribution from shippers to

receivers), the exchange of loading units at the intermodal (rail/road) terminals and
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the rail line hauling (main haul) (Janic 2008). In contrast to studies that investigate

shippers as decision makers in the transport mode choice, the present study focuses

on freight forwarders. The decision to concentrate on forwarders was based on the

following reasons. With an increasing tendency to outsource, companies delegate

transport organization and mode decisions to third parties who make it possible to

benefit from the forwarder’s knowledge and skills of the specific transport market

(Bergantino and Bolis 2004). Regardless whether the forwarder’s disposition form

is self-fulfilling or subcontracting, an adaptation in the organizational routine maybe

necessary for CCFT to be considered to be a transport mode option. In the event that

a forwarder decides to use CCFT, he must organize the transport chain, which

consists of the pre- and post-carriage and main haul, and he must work together with

the actors in the particular subsystems (road hauler, intermodal transport operator,

intermodal terminal provider) (Ishfaq and Sox 2010). Depending on the current

disposition form, specific barriers for the decision to use a CCFT system can arise.

However, in both cases, the contractual agreements with other forwarders or road

haulers are necessary to organize the post-carriage of transport (Chiara et al. 2008).

In addition, the issue of how to organize the return transport of the disposed semi-

trailer must be addressed. Particularly in cases of transport subcontracting,

additional barriers may occur. If the forwarder decides to dispose the semi-trailer

in the CCFT by keeping the contract with the current road hauler, the road hauler

must change his business model and shift from long distance operations to

operations in the pre- or post-carriage. Consequently, in contrast to RFT, the

forwarder in the CCFT system must take control over the semi-trailer of the road

hauler to ensure the post-carriage and return transport while also considering the

business interests of the partner in the business model change. The demonstrated

changes in the set of organizational routines that are required for the shift from RFT

to CCFT can result in additional expenses for the transport organization, thus

becoming a potential barrier to the modal shift. This is especially true in the case of

transport subcontracting where the willingness to shift to combined transport maybe

lower than in the case where the forwarder has his own fleet. In the following, the

theoretical underpinnings that explain the expected forwarder’s behavior are

developed.

According to Kim et al. (2006), previous research has paid insufficient attention

to constraints on network change that impact the current partner’s ability to access

the resources of the new partners. The authors believe that this lack of attention is

because the organizational theories share an adaptation perspective regarding

changes in the organization. From this perspective, inter-organizational networks

are assumed to be flexible enough to be created and manipulated at little cost.

Accordingly, network change is not considered an obstacle (Kim et al. 2006).

However, a firm’s early partner choices have a significant impact on the course of

future cooperation (Walker et al. 1997). The choices made by a focal actor in any

given period can lock the firm into or out of certain alliance choices where it is

neither easy nor cost-free to shift across network sub-groups (Gulati et al. 2000).

More generally, a chosen solution cannot arguably be amended without additional

costs or without incurring some ‘‘sunk costs’’ (Koch 2011). The organization’s

initial investments are often perceived as a reason for such a historically induced
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restriction (Arrow 2004: 24; Wilson 1995; Warning 2004). As most of the road-

based network cooperation is long-term, forwarders may tend to maintain

consistency in organizational action due to insufficient knowledge regarding the

inter-organizational network change, which Khanna (1998) defines as ‘‘alliance

capability’’. According to Khanna (1998), an alliance capability is a ‘‘firm’s ability

to identify partners, initiate alliances, and engage in the ongoing management and

possible restructuring and termination of these alliances’’. Furthermore, once

relationship-specific routines, such as certain technology-based rules or embedded

cultures, become institutionalized between two parties, it is unlikely that the firms

will replace their partners with new ones based solely on economic motivations.

That is, ‘‘network inertia’’ can occur (Kim et al. 2006). Under specific

circumstances, such a behavior of forwarders can be considered to be path

dependent.

The theory of organizational path dependence postulates that organizations can

lose their flexibility and become inert or even locked in (Sydow et al. 2009). This

theory stresses the impact of past events, often captured in the phrase ‘‘history

matters’’, for current and future decision making (Sydow et al. 2012). That is,

although in the initial phase, the decision-making processes are open so that the

choice between several alternatives is possible, over time, the number of possible

alternative courses of action decreases rapidly until an organization is ‘‘locked in’’.

Thus, the process of becoming path dependent is framed as a process of increasing

reduction in a range of choices that hinders an organization in its ability to act

strategically and to survive in a competitive environment (Koch 2011). In contrast

to the broad application of path dependence theory in the research field of

technology and innovation management (Schreyögg and Sydow 2011), a more

rigorous and conceptual understanding of organizational path dependence is still

part of a nascent field of management and organization research (Koch 2011).

The logic of entrapping processes can be explained by one or a combination of

several self-reinforcing social mechanisms. After being initiated, these mechanisms

sustain the contingently selected path (Vergne and Durand 2011). Sydow et al.

(2009) argue that coordination effects, complementarity effects, learning effects,

and adaptive expectation effects are likely to contribute to the development of

organizational path dependence. Vergne and Durand (2011) argue that the self-

reinforcement may consist of positive mechanisms that directly support the chosen

path and negative mechanisms that indirectly sustain the chosen path, render

alternative paths less attractive. Contrary to Sydow et al. (2009), the latter

mentioned authors’ pay significant attention to the importance of the negative

mechanisms in the evolution of path dependence. Accordingly, this paper assumes

that path dependence is less about how actual paths are selected and more about

how alternative paths are deselected. Although the mechanisms presented by Sydow

et al. (2009) are based on the conception of increasing returns (Arthur 1994) and a

broad range of positive feedback (Beyer 2010), they can also be considered from the

perspective of the negative externalities. For example, positive feedback regarding

the learning effects of selected alternative also decreases the probability that an

alternative path will be selected. Consequently, there is always another side to the

positive mechanisms—the negative effects side (Vergne and Durand 2011). Hence,
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in the present contribution, the self-reinforcement mechanisms presented by Sydow

et al. (2009) are adopted because they can be considered from both perspectives.

Complementary effects explain the organizational path dependence through

advantages of economies of scope—the synergy that results from the interaction of

two or more separate but interrelated resources, rules, or practices (Stieglitz and

Heine 2007)—which appears to be less applicable to the inter-organizational

relationship between the forwarder and the road hauler when the assets of both

parties are not complemented. That is, in the investigated problem, the forwarder

uses the assets of the subcontractor. With respect to our research question, the

coordination effects, the learning effects and the adaptive expectation effects appear

to be the major motivators for the forwarder’s expected decision behavior.

Coordination effects result from the benefits of following the same single rule or

set of related rules to which others are willing to conform. The more actors who

follow the defined rules, the more effective the interactions among these actors, as

the behavior of other actors can be anticipated and the reactions can be considered

in advance (Schreyögg and Sydow 2011). Furthermore, as coordination costs can be

significantly reduced, a specific pattern of practices is likely to become fixed

(Sydow et al. 2009). The above-mentioned authors emphasize the fixing power of

such patterns noting the examples of Polaroid and newspaper companies, where

organizational members have recognized new challenges but failed to change their

practices because they could not diverge from their well-attuned routines. In other

words, once an organization has adopted a set of routines, it is difficult to change

these routines (Koch 2011).

Learning effects are gained through subsequent iterations of an operation,

resulting in the increase of operational efficiency. The more attractive the chosen

solution becomes due to accumulated skills and decreasing costs, the less attractive

it becomes to switch to an alternative (Sydow et al. 2009). In addition, it is the aim

of many organizations to maintain their ‘‘core competence’’ (Prahalad and Hamel

1990), that is, a set of successful strengths that tends to focus all learning abilities on

refining this success. The learning effects are acquired in a specific field of practices

and cannot be easily transferred to a new alternative. Therefore, the motivation to

look for additional alternatives and to critically examine the established organiza-

tional practices is likely to decline progressively over time. Thus, it is argued that

core competences and capabilities that develop over time always result in

organizational inertia (Leonard-Barton 1992; Miller 1993). On the other hand, it

is argued that it is rational to follow the path because the developed strategic pattern

gains positive feedback (Koch 2011). According to Vergne and Durand (2010), the

positive outcome for a firm of the path-dependent capability is more likely when

asset complementarities, learning specialization, or increasing returns to scale and

scope prevent imitation by the firm’s competitors.

The adaptive expectation effects focus on individual preferences that vary in

response to the expectations of others (Schreyögg and Sydow 2011). Sydow et al.

(2009) explain that because users are often uncertain regarding the correct choice,

they feel assured that others are likely to prefer the same. It can, therefore, be

concluded that the willingness to adopt the new practice decreases if users do not

expect others to adopt it.
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The initial investments in the fleet of the non-liftable semi-trailers allow their

usage solely in this transport mode. The reasons for forwarders to invest in non-

liftable semi-trailers include a higher payload (200–500 kg) and, more relevantly,

lower costs (CargoBeamer 2013). In contrast, to increase the attractiveness of

investing in liftable semi-trailers, several policy incentives were introduced. Semi-

trailers that are used in CCFT were allowed to transport 44 t rather than 40 t in the

RFT (§ 34 par. 6 StVZO) and were exempted from the road vehicle tax (§ 3 par. 9

KraftStG). In addition, road pre- and on-carriage were exempted from the weekend

and holiday driving ban (§ 30 par. 3 StVO). An additional advantage of CCFT-use

for semi-trailers is the possible abolishment of the European Economic Community

(EEC) regulation no. 3820/85 on driving hours and rest periods, which is applied

across the European Union. According to this rule, the driver must have rest for

45 min after each 4.5 h of driving. Moreover, after a driving period of 9 h, an 11-h

rest period must be taken. Because the main run in the CCFT is performed via rail to

limit the pre- or post-carriage to as short a time as possible (UN/ECE 2001: 18), the

EEC regulation is not applied.

In addition, over time, forwarders have adopted a set of routines for increasing

the coordination efficiency between the participating actors (forwarder and road

hauler), and they have also acquired the know-how in the transport area of RFT, as

evidenced by the positive feedback from the learning effects. According to the

Transportation Research Board (1996:4), a modal orientation is endemic to most

transportation organizations that have historically strengthened their core compe-

tence by reinforcing the importance of their particular mode and organizational

purpose. Thus, even if a CCFT system maybe competitive with RFT in terms of,

e.g., transport cost or transport time, the positive feedback from RFT in terms of

well-developed coordination routines and the specific know-how gathered over the

years in RFT produce negative externalities for not selecting the alternative path,

that is, the CCFT. Due to the additional coordination expenditures in the case of

subcontracting resulting from acting as an intermediary between the road hauler and

other actors of the subsystems of the CCFT system (Behrends 2011:34; Bontek-

oning et al. 2004), it can be expected that companies that predominantly hire

subcontractors in the present can show increased persistence in the accepting of

CCFT. These additional coordination rules may also cause subcontractors to be

unwilling to shift from long runs to operations in pre- or post-carriage. Expecting

the unwillingness of subcontractors to follow new rules, the forwarder may also

demonstrate an unwillingness to choose CCFT. Therefore, the evaluation of

expected road hauler behavior for the decision of the forwarders is indispensable for

the following development of the central proposition P5. Hence, we formulate the

following proposition for the exploration of the willingness of road haulers to

change the business model:

P.1: A road hauler would shift from long distance to pre- or post-carriage if the

forwarder expects this behavior from the road hauler.

In addition, the negotiation power (bargaining position) of road haulers is

valuable for the investigation to detect whether the road haulers, from their own

perspective, can influence the strategic choices of forwarders and, consequently,
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impact the creation of new coordination rules. The strong negotiation power of road

haulers would hinder forwarders from promoting the new rules and could be

considered to be a reason why road haulers would not change their business model.

In this context, the stronger bargaining position of the truck owners, in contrast to

that of the forwarder company’s drivers, in terms of contract negotiation, was

highlighted by Nickerson and Silverman (2003). According to these researchers, it

is less expensive for a forwarder to replace a company driver than to replace an

owner–operator because of a pre-existing dependence on the assets of the truck

owners (Nickerson and Silverman 2003). Thus, it maybe expected that road haulers

as asset owners may influence the strategic choices of forwarders. The negotiation

power is reflected in the second proposition:

P.2: Road haulers’ negotiation power with the forwarders is low, as the road

hauler fulfills the orders and cannot influence the strategic decisions of the

forwarder (e.g., the decision to shift the transport mode).

If the road hauler decides to shift the business model from long runs to operations

in the pre- or post-carriage, two possible fleet strategies for road haulers can be

pursued. In the first alternative, after unloading the commodity of the customer, the

semi-trailer can be hauled away immediately to a pool of semi-trailers located at an

intermodal terminal, analogous to the container-pool, or it can be transferred to the

next demand customer of the semi-trailer (Choong et al. 2002). In the second

alternative, the semi-trailer pool is not embedded, and thus, the transport ends in the

reception area of the last receiver (Janic 2007), which can either be the next demand

customer or the road hauler. In this situation, the semi-trailer remains the property

of the road hauler. Hence, the first fleet strategy is expressed as follows:

P.3: The road hauler keeps the semi-trailers and entrusts other companies to

use them (e.g., for the main haulage or post-carriage). At the same time, the

road hauler will operate semi-trailers of other companies (e.g., in the post-

carriage).

The second fleet strategy is formulated as follows:

P.4: The road hauler sells the semi-trailers to the semi-trailer pool and makes

use of the pool. Consequently, the fleet of road haulers will only consist of the

trucks.

With the propositions P.3 and P.4, we attempted to gain an insight into the

possible fleet strategies of road haulers. The issue of what should occur with the

semi-trailers in the course of the shift to CCFT is not addressed in the current

literature. However, in our opinion, the fleet strategies represent a cornerstone of the

acceptance of the CCFT by road haulers.

Due to the higher coordination expenditures, the forwarders maybe less willing to

shift to the new mode than will those forwarders who use their own fleet. In

combination with the negative externalities for RFT, which result from the

coordination and learning effects, forwarders operating by means of subcontracting

maybe less inclined to leave their well-attuned practice and to shift the semi-trailers

of the subcontractors (road haulers) to the CCFT system. In addition, because of the
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expected coordination expenditures for both parties (the forwarder and the road

hauler), forwarders might not be willing to adopt CCFT because they might expect

the road haulers to be unwilling to accept it (adaptive expectation effects). This

leads to our central proposition:

P.5: In the case of transport subcontracting, forwarders are less willing to shift

to combined transport than in the case of the own fleet disposition

In the next Section, the data collection methodology and the research context are

discussed.

3 Research design and research context

3.1 Data collection

There are relatively few studies devoted to path dependence, where the most

prominent methodological approach is the case-study design (Sydow et al. 2012).

Hence, including quantitative analysis in the research process may enhance the

validity and significance of the conclusions (Sydow et al. 2012). Consistent with the

proposition of counterfactual investigations (Vergne and Durand 2010) advocated

by the authors, we ‘‘test’’ the path dependence of two different groups of forwarders

based on the quantitative data derived from web-based questionnaires, thus enabling

inquiry into causal relationships. Furthermore, according to Sydow et al. (2012), the

exploration of the interactions between the technological and the organizational

paths is considered to be valuable for further research. In our case, the initial

investment in semi-trailers, which are not suitable for conventional CCFT, has led to

the technological path adopted by companies, which, in turn, may have influenced

the organizational set of routines to not consider CCFT in the choice set.

In the first step, a literature review on the initial situation of the CCFT via

horizontal transshipment technologies in Germany was conducted. This review

serves as the research context of the present contribution. In the framework of the

literature review, two different disposition forms were revealed, which resulted in

the development of the foundation for this research guided by the theory of

organizational path dependence presented in the previous Section. In addition, a set

of factors that influence the transport mode decision of forwarders was identified. In

addition to traditional factors, such as transport cost, transport time and transport

reliability, which according to Cullinane and Toy (2000) are the most frequently

studied parameters in the transportation literature, a large number of additional

factors (e.g., flexibility and infrastructure availability) affect the transport mode

choice (Cullinane and Toy 2000). Subsequently, a pre-test was administered to

forwarders and road haulers to ensure the face validity of both questionnaires

(Schmoltzi and Wallenburg 2012). Then, two web-based surveys were conducted.

The target group of the first questionnaire was composed of forwarders, whom we

assume to be the decision makers in the choice of transport mode (see Sect. 2.1).

Their key role in the disposition of semi-trailers is thoroughly explained in the
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following Section. The second questionnaire was administered to road haulers, who

often operate as subcontractors for forwarders.

During the pre-test with forwarders and road haulers, the face validity of both

questionnaires was assessed. Based on the internal database, we then selected 15

forwarder companies and 10 road-hauler companies from various regions in

Germany. The selection of forwarders was performed based on the following

criteria: company size (European Commission 2005), headquarter location and

availability of non-liftable semi-trailers in the fleet. According to the classification

of small- and medium-sized enterprises proposed by the European Commission, we

selected six companies classified as small-sized forwarder companies (\50

employees) and six companies classified as medium-sized (50–249 employees).

Additionally, three forwarders were large-sized companies ([250 employees). By

building the pre-test sample, we attempted to maintain the allocation of the

forwarder’s market structure as presented in the latest survey of German Freight

Forwarders and Logistics Operators (The Association of German Freight Forward-

ers and Logistics Operators 2010). The pre-test was administered to key informants

(Phillips and Bagozzi 1986), specifically to senior managers in the forwarder

companies, who are supposedly the most knowledgeable authorities with respect to

strategic mode choice decision making. Each of the 15 selected forwarders was first

contacted by phone to determine the potential willingness to participate in the pre-

test. For small- and medium-sized companies, managing directors were contacted.

The contact persons of the large forwarder companies were usually the heads of

departments. Each of the 15 contacted persons expressed a willingness to participate

in the pre-test. An Internet link to the questionnaire was then sent to those who

agreed to participate via e-mail. Then, the forwarders answered the questions and

provided their personal feedback to the questions in a special ‘‘pop-up’’ window.

This qualitative feedback allowed for us to adjust the questionnaire to ensure a

common understanding of the quantitative items.

Based on an internal database of an international logistics service provider (total

2011 turnover: 19.8 bn. Euros; 96,000 employees worldwide) the road haulers were

selected based on following criteria: number of employees, which was nine or fewer

for all the selected companies [because of their dominance in the transport market

(see Sect. 3.2)]; operating in full-time as subcontractor of a forwarder; availability

of non-liftable semi-trailers in its own fleet. The contact approach for the pre-test

among road haulers was identical to that of the approach for forwarders. Among the

contacted persons, all of whom were directors of companies, seven were willing to

participate in the pre-test. Subsequently, the pre-test administered to the road

haulers allowed us to adjust the questionnaire and to derive a common

understanding of the items to be used in the web-based questionnaire. The

administration of the pre-tests to forwarders and road haulers was performed in

January 2011.

The sampling of the first questionnaire was performed using the ‘‘Wer liefert

was?’’ (‘‘Who supplies what?’’) freeware database, which includes the contact data

of various sized forwarder companies located in Germany. Out of this database, we

identified 1,300 e-mail addresses of key informants—managers at executive levels

such as CEOs or managing directors. In addition, the questionnaire was announced
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by trade associations such as the Association of German Freight Forwarders and

Logistics Operators (DSLV), German Logistics Association (BVL) and the trade

journal DVZ. The web-based questionnaire was conducted in February and March

of 2011. We used the Unipark survey tool—a program used by more than 300

universities worldwide—for the question design and the collection of responses.

The e-mail invitations were then sent to the sample members. Each respondent

received an Internet link to the questionnaire, which allowed him to skip a question

or pause and continue answering at any time. In contrast, the link pasted in the

announcements of the trade associations did not allow for this feature. A total of 85

companies replied during the first 4 weeks. After the second mailing, an additional

63 usable surveys were received. The public announcements delivered another 15

usable responses. In all, we received 163 responses, for a response rate of 11.3 %.

The questionnaire consisted of two main sections. First, forwarders had to answer

questions regarding the general characteristics of the company (turnover, number of

employees, industries being served). This section of the questionnaire also included

questions about the company’s fleet (number of liftable and non-liftable semi-

trailers, allocation of semi-trailers to disposition form—own or foreign semi-trailer

as an average share of all semi-trailers). At the beginning of the second section,

respondents were asked to identify the prevailing disposition form in the company

(self-fulfilling vs. subcontracting). Next, the respondents were presented with a set

of so-called ‘‘must-have-conditions’’ regarding the following question to the

decision making: transport network—the major company’s relations can be served

by CCFT; shipment temperature tracking; high transportation safety (no loss and

damage); return loads; CCFT flexibility level is comparable with RFT; shipment—

full truck load; and transport unit: non-liftable semi-trailer. With this research

design, we attempted to decrease the impact of the unobservable factors on the

decision making. Thereafter, respondents were asked whether the company would

be willing to shift a significant amount of its own semi-trailers from road to

combined transport if the competitive advantage of combined transport was given.

The term ‘‘competitive advantage’’ was expressed as ‘‘if certain conditions in terms

of transport cost and transport quality are given’’ because these factors are

considered to be the most essential in the transport mode choice (Cullinane and Toy

2000). If subcontracting was the prevailing disposition form, we asked whether the

respondent’s company would be willing to shift a significant amount of the semi-

trailers of subcontractors under the assumption that the competitive advantage of

combined transport would be given. Consequently, the data for the central

hypothesis (P.5) were derived from this question.

The sampling of the second questionnaire was performed using the Markus

database, which represents companies that produce approximately 95 % of

Germany’s GNP (Bau and Dowling 2007). This database contains information

regarding more than 750,000 companies located in Germany and Austria (Schneider

et al. 2007). Additionally, the road hauler database of one international logistics

service provider was used. We used the number of employees (maximum 9) as the

selection criterion for filtering the small road hauler companies. Based on both

databases, 1,000 e-mails of road haulers located in Germany were identified. Using

the Unipark tool, the road haulers were surveyed in a manner consistent with that of
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the questionnaire administered to the forwarders. Accordingly, two e-mail

invitations were sent, which resulted in 77 usable responses for a response rate of

7.7 %.

The questionnaire administered to road haulers consisted of two sections. The

first section gathered information about the company’s general characteristics.

These questions were similar to those asked of the forwarder companies. The second

section was dedicated to the road haulers’ attitudes towards operating in the

combined transport chain. Here, questions regarding the shift from long distance to

operations in the pre- or post-carriage (propositions 1 through 4) were asked. For all

questions, the same 5-point Likert scale was used.

In the following, the results of the observation of the initial situation for CCFT

via horizontal transshipment technologies in Germany are presented.

3.2 Initial situation for CCFT via horizontal transshipment technologies

in Germany

Upon examining the vehicle types owned by the transport industry (see Fig. 1, left),

one can see that tractors with semi-trailers dominate the fleet of transport

companies. With a total number of 200,950 semi-trailers registered by German

transport companies, the transport industry also possesses approximately 81.5 % of

the total number of semi-trailers in Germany (Federal Office for Goods Transport

2011a). The road transport market is highly fragmented. Of all the transport

companies in Germany, 72 % have 9 or fewer employees. Only 4 % of companies

with more than 50 employees can be classified as medium- or large-sized (Federal

Office for Goods Transport 2012). The majority of the semi-trailers are owned by

small-sized transport companies (up to 49 employees). These companies own 61 %

of all semi-trailers in the transport industry (see Fig. 1, right) and often act as

subcontractors for forwarders. Of 49,676 companies in the transport sector in 2010

in Germany (Federal Office for Goods Transport 2012), only 8,485 were classified

as forwarders (Federal Statistical Office 2007). Therefore, the rest can be classified

as road haulers, whose significant role as subcontractors becomes evident at this

Lorries
219,710

Tractors
154,591

Lorry-trailers
115,232

Semi-trailers
200,950

Others
8,984

Allocation of types of 699,467 heavy goods vehicles owned 
by transport industry in Germany (2009) 

0 - 1 Employees
2%

2 - 3 Employees
3%

4 - 9 Employees 
13%

10 - 49 Employees
43%

≥ 50 Employees
39%

Allocation of semi-trailers in German transport industry 
by company-size (2009)  (Σ=200,950)

Fig. 1 Vehicle fleet structure in the German transport industry [diagram on the left (Federal Office for
Goods Transport 2011a)] and allocation of semi-trailers by company size in the German transport
industry in 2009 [diagram on the right (Federal Office for Goods Transport 2011b)]
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point. Approximately 80 % of the transport volume in Germany is disposed by

forwarders (The Association of German Freight Forwarders and Logistics Operators

2010), while 76 % of German forwarders, in addition to using their own fleet, also

contract with subcontractors (The Association of German Freight Forwarders and

Logistics Operators 2010).

Krajewska and Kopfer (2009) indicated that most freight-forwarding companies

reduce the capacity of their own vehicle fleet far under the varying total demand

limit. To obtain sufficient transportation resources to accommodate the demand,

outside carriers are employed (Krajewska and Kopfer 2009). The primary reasons

for this approach are to control fixed costs and to be able to supply the customer

with the transportation service on demand.

Semi-trailers are the transport unit that resulted in approximately 70 % of the

total RFT performance in 2011. In turn, RFT remains the dominant transport mode

in Germany, accounting for 71 % of the total freight transport performance in 2011

(Federal Statistical Office 2012). Consequently, semi-trailers can be considered a

dominant loading unit in Germany. The majority of these semi-trailers are non-

liftable (approximately 95 %), and therefore, they could not be addressed in the

modal shift strategies until new horizontal transshipment solutions emerged. The

modal shift from road transport to other freight transport modes is considered as the

most critical action for accomplishing sustainable transport (Tsamboulas et al.

2007). Against this background, several policies and incentives on the international

(White Paper of the European Commission) and national levels (e.g., Germany’s

Freight Traffic and Logistics Master Plan) are planned or are already in use to

promote CCFT. Although CCFT has been considered a prospective competitor to

RFT for medium and long distances, its developments to date have not confirmed

such expectations (Janic 2008).

Encouraged by the current transport policy objectives of the European Union, an

increasing number of technological solutions for the transshipment of the non-

liftable semi-trailers from road to rail have emerged in recent years (e.g.,

CargoBeamer�, Modalohr or MegaswingTM). In contrast to the rolling road (RoLa)

system operating in Alpine corridors, where the train can only be loaded and

unloaded according to the FIFO (first-in-first-out) procedure through using the roll-

on/roll-off technique (Chiara et al. 2008), these systems rely on rotating or sliding

wagon elements, thus offering the possibility of the simultaneous loading and

unloading of the semi-trailers (Heidmeier and Siegmann 2008:754). As a

consequence, these solutions indicate that CCFT is available for the non-liftable

semi-trailers by shifting them horizontally from road to rail wagon and vice versa.

Therefore, such solutions maybe powerful enablers for the modal shift from road to

rail. The solution providers emphasize in their marketing activities the huge number

of non-liftable semi-trailers in Europe as a market potential for their new

technologies. However, it is questionable whether the elimination of the access

barrier to combined transport would be sufficient to result a forwarder’s decision to

shift the transport mode.

The strong road transport market fragmentation, with its dominance in small-

sized transport companies owning the majority of semi-trailers and acting as

subcontractors of forwarders, is evident. Hence, when investigating the market
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prospects of the horizontal transshipment technologies, the specifics of the demand

side, in particular, that of the most prominent disposition form, i.e., subcontracting,

must be considered. Due to the long-term character of the partnerships, which are

common for road-based networks, the established organizational routines between

forwarder and road hauler may hinder the willingness to shift the transport mode for

both parties. Accordingly, the question of the subcontractors’ willingness to adhere

to the new rules, their negotiating power and the possible outcomes for their own

company after the modal shift can inform them of the origin of potential

organizational barriers to the modal shift.

4 Results and findings

4.1 Empirical results

The sample of forwarders who responded to the questionnaire is dominated by

small- and medium-sized forwarder companies (approximately 80 % of the

recipients with a maximum of 250 employees and a maximum of 50 Mio. €
turnover in 2009). For company size, we use the classification of small- and

medium-sized enterprises proposed by the European Commission (European

Commission 2005). The sample allocation is, consequently, consistent with the

forwarder’s market structure presented in the latest survey of German Freight

Forwarders and Logistics Operators (The Association of German Freight Forward-

ers and Logistics Operators 2010). The total number of semi-trailers in the sample is

28,109 [13.9 % of all semi-trailers registered by German transport companies

(Federal Office for Goods Transport 2011b)] of which 2 % are liftable. The majority

of semi-trailers in the sample (approximately 95 %) are disposed by large- ([250

employees) and middle-sized companies (50–250 employees). Subcontracting

represents the dominant disposition form among forwarders, with 68 % of all semi-

trailers in the sample. The differences in the disposition form in dependence on

company size are revealed. Large enterprises ([250 employees) dispose 60 % by

means of subcontracting and possess 56 % of all semi-trailers in the sample.

Middle-sized forwarder companies, 36 % of the companies in the sample with 39 %

of all semi-trailers, dispose semi-trailers mainly by means of subcontracting, 85 %

are subcontracted semi-trailers and 15 % are from their own fleet. In contrast, small-

sized forwarders dispose more of their own semi-trailers than foreign semi-trailers.

The share of their own fleet, among the smallest of enterprises (\10 employees), is

approximately 60 %, while this share is 46 % for small enterprises (10–50

employees). In total, the small-sized forwarder companies dispose only 4.8 % of all

semi-trailers in the sample. It should be noted that semi-trailers could be counted

twice in the sample. For example, when a large-sized forwarder company disposes

the semi-trailer of a small-sized forwarder where both companies are in the sample,

the semi-trailer is counted twice. That is, it counts once as being subcontracted for

the large-sized forwarder and counts again as being part of the fleet disposition for

the small-sized forwarder.
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As predicted, the willingness to switch the mode from road to combined transport

is lower when the forwarder disposes the semi-trailer by means of subcontracting

(proposition P.5, see Table 1). The high percentage (44 %) of respondents with a

neutral approach towards combined transport can also be identified. Furthermore,

there are no respondents who strongly agree to shift the mode. Despite the

competitive advantage of combined transport, the willingness to shift the mode is

still moderate for both disposition forms. However, when their own semi-trailer is

disposed, respondents demonstrate a higher willingness to choose the combined

transport. Further analysis by company size revealed a positive correlation between

company size and the willingness to switch mode. Large- (mean = 3.35,

SD = 0.71) and middle-sized forwarders (mean = 3.23, SD = 1.11) were more

attracted by the combined transport than the small forwarders (mean = 2.51,

SD = 1.10).

The H0 for the t test of P.5, which was the central proposition of our study, was

defined as follows: There is no difference between the means of the both disposition

forms (H0: l1 = l2). The H1 was then expressed as: l1 = l2. One can see the

differences in the means of the both disposition forms in Table 1. The t test results

presented in Table 2 support the H1 at 5 % confidence level. Based on the results of

the Levene’s test (F test: 1,768, p value: 0,186) we applied the t test for equal

variances. Following, the central proposition can be supported.

To validate the t test results, a Chi square test was additionally conducted.

Accordingly, the answers of forwarders who were neutral in their decisions (grade 3

on the Likert scale) were excluded. Furthermore, the answers ‘‘strongly disagree’’ to

‘‘disagree’’ and ‘‘strongly agree’’ to ‘‘agree’’ were bundled for methodological

reasons. In the first step, the 2 9 2 contingency table was set up (see Table 6). The

probability that a forwarder shift to CCFT is 49.4 % (see Table 6, the total value in

the row ‘‘% within disposition model’’ in the ‘‘willingness is given’’). Given the

specific case, the willingness to switch the mode is independent of the disposition

form, the probability of the mode choice within the disposition form would be 50 to

50 %. Considering the previous line, it can be found that forwarders with their own

Table 1 Willingness to switch the mode for both disposition forms when the competition advantage of

combined transport is given (central proposition P.5)

Item Mean Standard

deviation

No. of

observations

(1–5)

Strongly disagree/

disagree (%)

Neutral

(%)

Strongly

agree/agree

(%)

Self-fulfilling 3.07 1.15 92 28 35 37

Subcontracting 2.68 0.88 45 38 44 18

Table 2 t test results of the central proposition P.5

No. Dependent variable t p Finding

P.5 Willingness to switch the mode 2.007 0.047 Supported*

* Significant at a = 0.05
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fleet would switch the mode when the probability of 56.9 %. Forwarders with

subcontracting would select the CCFT with a probability of 30.4 %. The assymetric

distribution between the both disposition forms can be detected. The asymmetry

suggests that there is a correlation between the willingness to switch the mode and

the disposition form of the company. That is, the forwarders that primarily dispose

the own fleet are more willing to switch to CCFT than forwarders who dispose via

subcontracting.

Also a positive value of the standardized residual (0.8) indicates that fewer

forwarders with their own fleet were expected, as is observed. In the disposition

form ‘‘subcontracting’’, there are more forwarders expected than actually observed

(-1.3). Here, the deviations are higher than in the disposition form ‘‘self-fulfilling’’.

The values of residuals suggest an existence of the relationship between the

willingness to switch to CCFT and the disposition form. Accordingly, H0 and H1

were formulated. H0 states that the willingness to switch the mode to CCFT is

independent of the disposition form of the company (v2 = 0). H1 states that he

willingness to switch the mode to CCFT is dependent of the disposition form of the

company (v2 [ 0). Table 3 shows the results of the Chi squared test.

Table 3 Chi square test results of the central proposition P.5

Value df Asymp. Sig. (two-sided) Exact Sig. (two-sided)

Pearson v2 4.614a 1 0.032

Fisher exact test 0.048

N of valid cases 81

The minimum expected count is 11.4
a 0 cells (0 %) have an expected count \5

Table 4 Symmetric measures

Value Approx. Sig.

Nominal by nominal Phi 0.24 0.03

Cramer’s V 0.24 0.03

N of valid cases 81

Table 5 General attitude of road haulers to the operations in the combined transport

Proposition Mean Standard

deviation

No. of

observations

(1–5)

Strongly disagree/

disagree (%)

Neutral

(%)

Strongly agree/

agree (%)

P.1 3.16 1.31 67 28 24 48

P.2 3.32 1.24 68 22 28 50

P.3 1.89 0.98 64 75 16 9

P.4 2.21 1.34 64 61 19 21
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At the 5 % confidence level, H0 is rejected, and the alternative hypothesis, H1, is

supported. The result of the exact Fisher test also supports the alternative

hypothesis, H1. This is supported by the Phi-coefficient and Cramer’s V values (see

Table 4).

Hence, we can suggest that the data analysis supports the central proposition of

our paper. That is, in the case of transport subcontracting, forwarders are less

willing to switch to combined transport compared to the disposition of their own

fleet.

The sample questionnaire for road haulers is dominated by small-sized

companies due to the defined selection criteria (maximum of 9 employees). Half

of respondents have a maximum of five employees, and 90 % of the companies

generated turnover less than 2 million € in 2009. On average, among all road

haulers, 60 % of the annual turnover is generated via contracts with forwarders. The

remaining 40 % is achieved via direct contracts with shippers.

In the second section of the questionnaire, we explored the general attitude

toward the change in the business model from long distances to operations in the

pre- or post-carriage. Approximately 50 % of respondents would shift the business

model if the forwarder expected this behavior from the road hauler (P.1). Half of the

respondents (50 %) demonstrated low negotiation power (P.2), and the majority of

respondents did not support the fleet strategies (P.3 and P.4). These results are

shown in Table 5.

4.2 Discussion

The general finding of our study is that transport subcontracting could be considered

to be a barrier to modal shift from RFT to CCFT. The empirical data support our

central hypothesis (proposition P.5). That is, the current disposition form influences

the willingness to switch to combined transport. More precisely, forwarders who

hire subcontractors (road haulers) in the road freight transport are less willing to

switch to CCFT even if the competitive advantage of the CCFT is given (mean self-

fulfilling = 3.07, mean subcontracting = 2,68, p \ 0.05). However, even in the

case of self-fulfilling, the willingness to shift the mode is still moderate as only

37 % of the respondents would shift the semi-trailers to CCFT. In both cases, a

significant number of decision makers who are neutral in their decision can be

registered (35 % in self-fulfilling, 44 % in subcontracting). The results demonstrate

that the elimination of the access barrier to combined transport through the

introduction of the horizontal transshipment technologies will not ‘‘automatically’’

lead to a mode shift by forwarders in favor of CCFT. In the case of Germany, with

61 % of all semi-trailers in the transport industry owned by the small road haulers

companies’ who often operate as subcontractors for forwarders, it becomes feasible

that the market potential for combined transport with new technologies decreases

significantly. It further seems that companies, independent of the disposition form

are ‘‘locked’’ into road transport. This finding, however, is not as evident in the

cases where road transport is self-fulfilled.

As a possible foundation for the interpretation of the transport mode choice on

the part of forwarders, the theory of organizational path dependence was adopted.
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The companies’ initial investments into the fleet of the non-liftable semi-trailers

have excluded the alternative decision paths such as CCFT from the beginning. The

positive feedback from the self-reinforcing mechanisms, such as coordination and

learning effects, stimulated the development of the core competence in the RFT and

decreased the probability of CCFT in the choice set of forwarders. In the case of

subcontracting, the additional coordination expenditures for the forwarder seem to

cause the decrease in the willingness to use CCFT. Moreover, the adaptive

expectation effects can also be considered as an additional driver for the willingness

of the forwarders (with the disposition form ‘‘subcontracting’’) to shift the transport

mode. That is, as a consequence of additional or new coordination rules, which

result from the shift of the transport mode to CCFT, forwarders might not be willing

to adopt CCFT because they expect the road haulers to be unwilling to follow the

new rules. Therefore, regardless of CCFT’s possible competitive advantage in cost

and quality, the forwarders appear to be inert to make the mode shift decision.

As discussed above, the initial investments in the fleet of non-liftable semi-

trailers restricted the choice of alternative paths, such as CCFT. An alternative to

non-liftable semi-trailers could be an investment in containers or swap bodies,

which can be used in both RFT and CCFT. Therefore, the investment decision of the

forwarders can be considered to be a ‘‘critical juncture’’, which triggers the

dynamics of a self-reinforcing process (Sydow et al. 2009). Once a decision is made,

the technological lock-in has occurred. Over time, forwarders have adopted a set of

routines to increase the coordination efficiency between the participating actors (the

forwarder and the road hauler), and they have acquired know-how in the RFT

transport area, as evidenced by the positive feedback from the learning effects.

Thus, a set of activity patterns become predominant and embedded in an

organization (Sydow et al. 2009), resulting in organizational path dependence.

Therefore, the technological lock-in could be viewed as a ‘‘trigger’’ for the

formation of the organizational path.

The empirical data support the network inertia thesis. Nevertheless, we find that

the larger the company, the more attractive CCFT becomes. This finding, however,

is not consistent with the proposition of Kim et al. (2006), who argue that larger

organizations are less inclined to change their network structure because of

increased investment in specific structures and institutionalized routines. In

addition, Kim et al. (2006) propose that the longer the duration of an organization’s

network ties, the less likely the organization is to change those relationships. This

proposition is consistent with the work of Knemeyer et al. (2003), who find that

long-term partnerships result in increased investments and greater dependence on

network partners. Furthermore, Wilson (1995) argues that the existence of

investment (e.g., knowledge transfer) creates hesitancy within parties to terminate

the relationship. Hence, we can suppose that the large- and medium-sized forwarder

companies in our sample have less integrated relationships with subcontractors than

do the smaller forwarders. It is remarkable that approximately half of the

subcontractors of forwarders would be ready to switch their operations to CCFT

(proposition P1). This result did not meet our expectation, as we considered that,

due to the additional coordination rules, the road haulers would demonstrate a

decreased willingness to shift operations from long distance to pre- or post-carriage.
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The low level of negotiation power (proposition P2) maybe a reason for this

attitude. Due to the strong road transport market fragmentation with a dominance of

small-sized transport companies, as presented in sub-Sect. 3.2, it can be suggested

that forwarders, as buyers of the transport service, possess strong negotiation power

relative to road haulers. According to Cox (2001), in this situation, the position of

the supplier is characterized by his high dependence on the buyer for revenue with

limited alternatives, high switching costs for the supplier, and the commoditized and

standardized supplier offerings. Regardless of the high number of road haulers

willing to change their business model, the majority of respondents would not

entrust other companies with the operation of their semi-trailers and also would not

use a pool of semi-trailers (P3 and P4). Thus, there is a strong commitment for road

haulers to retain their own semi-trailers. Unfortunately, we could not find other

publications that address the question of a firm’s dependence on their own fleet in

connection with a change in the business model. Thus, we cannot claim that our

findings are consistent with any extant literature. Thus, a dilemma exists: On the one

hand, road haulers would shift to combined transport operations, but on the other

hand, they would not ‘‘share’’ their semi-trailers with other companies. This

dilemma should be addressed by forwarders through the development of accordant

incentives for subcontractors. Accordingly, such solutions should increase the

attractiveness of operations in pre- or post-carriage for road haulers and also address

semi-trailer ownership issues.

Finally, the legitimacy for the adaptation of the theory of organizational path

dependence perspective for the interpretation of the results must be addressed. It is

argued that the use of path dependence theory in the empirical research should be

rigorous and cautious, where certain steps regarding the development of the robust

hypothesis about the possible presence of path dependence should be considered

(Vergne and Durand 2010). In this case, the empirical results of the study allow us

to conclude that a given process could be considered to be path dependent (Vergne

and Durand 2011). The recommended steps include (1) stipulate the relevant

properties of institutions, technologies, or capabilities that should be considered

when comparing alternative paths; (2) identify the crucial contingencies that

occurred; and (3) specify for each path what components of self-reinforcement are

at play (Vergne and Durand 2011). In our study, we first stipulated the two possible

disposition forms of forwarders. According to Arthur (1989), contingency means

that early in the adoption process, approximately ‘twenty adoptions of B in a row’

occur, thus giving B a definitive advantage over A. In our case, the initial

investments into the fleet of non-liftable semi-trailers can be considered such an

event. Finally, the self-reinforcement mechanisms that primarily stimulate the lock-

in in the RFT were discussed. In addition, in the case of RFT, we examined the

lower-velocity environment, an environment in which the exogenous shocks are less

common than they are in high-velocity environments, and hence, a path dependence

is more readily observable (Vergne and Durand 2011).

In addition, to decrease the impact of the unobservable factors on the decision

making, we assumed a set of ‘‘must-have-conditions’’—additional factors that

influence forwarders in the mode choice—as presented in our questionnaire (see

also Sect. 3.1). Despite CCFT’s competitive advantage and the given conditions for
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decision making, a significant degree of inertness in the forwarders with respect to

modal shift is detected. Against this background, we believe that the study results

can be considered from the perspective of path dependence theory. However,

because we did not ask the forwarders directly regarding the importance of the three

self-reinforcing social mechanisms, we cannot derive the individual level of

importance of each mechanism with respect to the decision making.

5 Conclusion

The described developments in government transport policy that pays high attention

to the modal shift from road to rail, suggest that the sophisticated horizontal

transshipment technologies will receive greater attention from the decision makers

such as governmental officials and logistics service providers in the coming years.

Therefore, for the configuration of the investment and transport policies, it is

essential to be aware of the high transport market fragmentation and, as a result, to

be aware of the negative impact of subcontracting on the modal shift. In this same

context, large-sized forwarder companies with their own fleets may be considered as

primary target group for the modal shift from road to rail. For smaller forwarders,

which seem to be more locked into road transport, it will take a significant amount

of time to break the path and to migrate to the new transport alternative. Here, it

should be noted that the forwarder’s decision to use CCFT most likely will not be

dependent on the availability of specific horizontal transshipment technology alone.

The role of other factors—for example, CCFT’s performance capability in

competition with RFT, company size, the current disposition form of the semi-

trailer (self-fulfilling or subcontracting) and the fleet strategies of the road haulers—

influence an organization’s willingness to shift transport mode. Moreover, the

know-how in the inter-organizational network (the alliance capability), particularly

the competence in organizing for CCFT, affects this decision. Overall, ‘‘network

inertia’’ (Kim et al. 2006)—a barrier to modal shift—appears to exist among the

decision makers, which is explained by organizational path dependence. That is, the

factors of inter-organizational networks in the road transport, specifically in the

forwarder–road hauler relationship, which we list above, can be considered to be

barriers to the modal shift from road to rail. Hence, we can suppose that the mere

introduction of the horizontal transshipment technologies will not result in shifting a

large number of non-liftable semi-trailers to the gates of intermodal terminals.

Against the background of the illustrated additional factors, the possibility to use the

combined transport may not be considered as an exogenous shock, a factor that is

required to ‘‘shake the system free of its history’’ (Vergne and Durand 2010).

The major contribution of this paper to the literature is that it provides an

empirical investigation into building of organizational paths demonstrated through a

current real-world application in the road freight transport market. In particular, this

paper informs the path dependence in inter-organizational relations, which are also

likely to become path dependent and which also still await elaboration (Sydow et al.

2009). Following the call of Vergne and Durand (2010), we conducted a

counterfactual investigation between two groups of decision makers and ‘‘tested’’
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organizational path dependence. Furthermore, incorporating quantitative analysis

enabled us to ensure the validity and significance of the results of our research

(Sydow et al. 2012).

Four notable limitations in our research must be considered. First, the sample

frame of both questionnaires consisted only of German-based firms. Accordingly, in

our opinion, it would be valuable to extend the scope of this research to other

regions and analyze the differences in the impact of the disposition forms by

geographical settings. Second, we have only administered the road hauler

questionnaire to companies with nine or fewer employees because of their

predominance (72 % of all companies) in the transport market. However, only 18 %

of all semi-trailers are allocated to these companies, whereas 43 % of semi-trailers

are allocated to companies with 10–49 employees. Thus, we perceive a clear need to

investigate the behavior of the segment that owns the majority of the semi-trailers.

Third, semi-trailers may have been counted twice in the sample. This was the case

when, for example, a large forwarder company disposes the semi-trailer of a small-

sized forwarder in our sample. Fourth, we did not ask for the partnership duration in

the case of subcontracting. Hence, we cannot verify whether large companies have,

in general, shorter relationships with subcontractors than do smaller companies and,

therefore, are more likely to shift transport mode. Despite these limitations, our

work provides important insights regarding the impact of demand side heterogeneity

on the modal shift. We consider our work as part of the demand-driven modal shift

studies, which, when compared to the supply focused works, are still underrepre-

sented in the research (Tsamboulas et al. 2007). We also hope that our study

promotes an interest for further empirical investigations of technological and

organizational path dependence and their interactions in real-world applications.

In addition to considering the impact of the geographical setting on the

organizational path dependence for the investigated research question, future

research may also be extended to similar problems such as new alternatives in the

choice set through technological innovations in other industries. Similar to Sydow

et al. (2012), we propose that considering the interaction of technological and

organizational path dependence on producing an outcome may deliver intriguing

results. In this context, a further clarification of the interrelationship between

technological and organizational path dependence would be needed and could, thus,

be an avenue for future research in the field of supply and logistics management as

well. We encourage future studies, and particularly encourage scholars in the field

of transport and logistics to examine whether incentives can be developed by

forwarders to increase the attractiveness of the combined transport operations for

road haulers.
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