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The greening of logistics requires extensive resources in order for actors to implement green logistics practices
(GLPs) and become more environmentally sustainable. As no actors in the supply chain are self-sustained and
must gather resources from other actors, “the greening” of our supply chains needs to be considered holistically.
The interactive nature of supply chains, where actors must interact with other actors, also gives them a platform

Shippers .

Re::)zrce dependency to exchange resources. This paper sets out to explore how resources can be shared between actors and support the
Resources greening of logistics, by studying a dyadic relationship between a shipper and an LSP, applying a resource de-
Interaction pendency theory perspective. The paper suggests that GLPs will require resources to be gathered from other

actors to be implemented and explore how the greening of logistics involves several actors, and why these actors
need to be included. It suggests that some types of resources are more central than others, such as knowledge or
technology; and that some actors are more central than others, especially shippers and LSPs. This study illustrates
how different GLPs will require different combinations and quantities of resources, which suggests various de-

Resource sharing

grees of dependency on different actors.

1. Introduction

Undoubtedly, logistics operations have a negative effect on the
environment (McKinnon, Browne, Whiteing, & Piecyk, 2015), and by
2050 the demand for freight transports will have more than doubled
(International Transport Forum, 2023) further enhancing the negative
impact of freight transports on the environment. The logistics sector,
among others, will face required greening of its operations to cope with
inevitable regulatory pressures, legislations, and future consumer de-
mands (Liimatainen, Hovi, Arvidsson, & Nykanen, 2015). Green logis-
tics Practices (GLPs) can and should be implemented by actors who have
a significant influence on the environmental performance of the supply
chain, as the performance of the supply chain depends on the perfor-
mance of its actors (Krause, Vachon, & Klassen, 2009). Challenges with
adopting GLPs and engaging in green logistics, varies with supply chain
position (Murfield & Tate, 2017), where some actors are more exposed
than others. For example, Logistics service providers (LSPs) may engage
in green logistics and implement GLPs in response to requests from their
customers, or as enhanced requests from second-tier customers (Lee,
Klassen, Furlan, & Vinelli, 2014), and must act accordingly, dealing with
both risks and costs associated with e.g., costly green technology
adoption (Evangelista, 2014). Within the field of green logistics, inter-
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organizational interaction between actors is often advocated and sug-
gested as a mean to help actors implement GLPs and become greener,
while it is also stressed that more research needs to be directed on what
actors do in these inter-organizational interactions that help them
become greener.

The need for deeper forms of interaction, e.g., collaboration have
been highlighted within the field of green logistics (see e.g., Huge-Bro-
din, Sweeney, & Evangelista, 2020; Touboulic & Walker, 2015a), and
conclusions are typically drawn that actors must interact, but gaps
remain of what constitutes these interactions and why actors interact.
Within the green logistics literature, examples of how interaction can
lead to the transfer of knowledge (Touboulic & Walker, 2015a), access to
market intelligence and latest technology (De Martino, Errichiello,
Marasco, & Morvillo, 2013), or to agree on longer contracts that can
guarantee funding for more expensive technology (Jazairy, 2020) can be
found - all examples of what interaction can lead to. To advance the
understanding of green logistics, it must be explored why and how ac-
tors can interact, and additional perspectives need to be applied. The
inter-organizational nature of supply chains, where actors are depen-
dent on both the capabilities of suppliers and on consumer demand (see
e.g., Kim, Foerstl, Schmidt, & Wagner, 2021), suggests that interaction is
crucial (Carter & Rogers, 2008), as it allows actors to coordinate internal
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activities with external actors through communication, investing re-
sources into improving the interaction, and to share resources (Vachon,
Halley, & Beaulieu, 2009). The latter highlights that inter-
organizational interaction has an important role for actors to manage
dependencies on resources needed to implement GLPs (Pfeffer & Sal-
ancik, 2003).

The importance of studying the actors that need to interact as well as
the interactions are often highlighted within the field of logistics, and in
particular green logistics. When studying the greening of logistics, focus
is typically directed at the LSP, their customers, i.e., shippers, or the
dyadic relationship between the two (Bask et al., 2018; Martinsen &
Huge-Brodin, 2014). However, interactions between actors are seldom
isolated, and instead, shipper-LSP interactions are affected by the other
interactions they have formed with other actors (Gadde & Hulthén,
2009; Sternberg, Germann, & Klaas-Wissing, 2013). For instance, ser-
vices offered by the LSP to shippers are dependent on the resources they
possess (Jahre & Fabbe-Costes, 2005), which in turn, are provided to
them by suppliers upstream, or even actors outside of the supply chain
(e.g. technology providers or fuel providers). Additionally, most supply
chain actors operate with limited resource pools and have different
opportunities to engage in green logistics. Actors with limited resources
are keener on allocating resources into increasing profits, rather than
using resources to improve their environmental performance
(Evangelista, 2014; Kim et al., 2021). Instead, actors can collaborate
with other actors with the aim of sharing resources to increase necessary
resource pools to be able to engage in green logistics (Soosay, Hyland, &
Ferrer, 2008; Touboulic & Walker, 2015a). With this perspective,
resource dependency theory (RDT), which can aid in explaining how
organization depend on external resources and how to manage these
dependencies through e.g., collaboration, offers insight into how actors
become dependent on resources and by extension how actors can
manage their dependencies (Hillman, Withers, & Collins, 2009; Pfeffer
& Salancik, 2003).

Given the above background, this paper aims to increase the under-
standing on how resources can be shared between actors to support the
greening of logistics. The paper explores what inter-organizational in-
teractions that are formed when engaging in green logistics and applies
resource dependency theory to investigate why actors need to interact
with other organizations when greening logistics. Despite its usage for
enhancing the understanding of inter-organizational interaction for
green logistics, the theory is underutilized and its central tenet are
deemed suitable by scholars within the field of green logistics (Sarkis,
Zhu, & Lai, 2011; Touboulic & Walker, 2015b), therefore this paper aims
to contribute to calls for more theory usage in logistics literature in
general (Sarkis et al., 2011; Ulgen, Bjorklund, Simm, & Forslund, 2019),
but resource dependency theory in particular (Touboulic & Walker,
2015b). Furthermore, by applying a longitudinal perspective, this paper
also contributes with insight into the complex phenomena interaction,
which can be difficult to capture fully in instantaneous focused studies
(Pettigrew, 1990). Therefore, this paper increases the understanding of a
phenomena that evolves over time (i.e., inter-organizational
interaction).

2. Frame of reference
2.1. Green logistics practices and interaction

Green logistics practices (GLPs) are the different practices actors can
implement to green logistics and improve the environmental perfor-
mance. Their usage within the field of green logistics is reoccurring, and
many scholars presents lists of GLPs with overlaps between the GLPs
they contain (see, e.g., Colicchia, Marchet, Melacini, & Perotti, 2013;
Jazairy, 2020; Martinsen & Huge-Brodin, 2014). GLPs can be derived
into two central groups, namely technology implementation or struc-
tural changes (Aronsson & Huge-Brodin, 2006). Technology imple-
mentation includes GLPs such as vehicle technology (Colicchia et al.,
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2013), and alternative fuel (Jazairy, 2020). Structural changes include
transport management (Martinsen & Huge-Brodin, 2014), mode choice
(Sallnas, Rogerson, & Santén, 2022), and logistics system design
(Jazairy, von Haartman, & Bjorklund, 2021). With regard to the GLPs
exemplified, they foremost target the environmental impact of freight
transports. In line with (McKinnon, 2015), the exemplified GLPs fore-
most targets freight transport externalities, which is the main contrib-
utor to negative environmental effects caused by logistics. This might be
one reason that GLPs targeting freight transport is more common to
study (Colicchia et al., 2013).

Although GLPs targets different activities of logistics, such as trans-
ports, warehousing, or selecting partners, interaction to facilitate the
implementation of GLPs is advocated (Evangelista, Santoro, & Thomas,
2018). For instance, to facilitate the implementation of GLPs, interaction
between key actors, such as, LSPs and shippers is imperative (Creazza,
Colicchia, & Evangelista, 2024), as it allow actors to share e.g., knowl-
edge that can be exploited to implement GLPs. In a study on LSP
implementing alternative fuel technology, Anderhofstadt and Spinler
(2019) concludes that more interaction between LSPs and other actors
are needed, to allow, e.g., refueling infrastructure to be expanded.
Similarly, interaction between LSPs and shipper can allow for longer
contracts, which reduces the risks for LSPs of investing in more expen-
sive green technology (Jazairy, 2020).

In traditional logistics management literature, it is often distin-
guished between different forms of interaction. Typically, interaction
can be seen as more transactional “arm’s length” interaction or closer
forms of interaction such as collaboration (Bowersox, 2013; Skjoett-
Larsen, Thernge, & Andresen, 2003). The former is often characterized
by exposing actors to competition and distrust (Skjoett-Larsen, Thernge,
& Andresen, 2003), while the latter suggests mutual dependencies, trust
and coordination of activities (Soosay & Hyland, 2015; Touboulic &
Walker, 2015a). Regardless of the form, interaction shares common
features where the degree of exercise of those features determines the
form (Bowersox, 2013). These features include communication, trust,
length of the interaction, and resource sharing (Bowersox, 2013).
Despite closer form of interaction (i.e., collaboration) being highlighted
as important for the implementation of GLPs (Carter & Rogers, 2008), it
should be noted that lesser forms of interaction occur when imple-
menting GLPs, as resources needed to implement GLPs are shared
through all forms of interaction. For instance, LSPs that procures tech-
nology are foremost procured in transactional interactions, where
financial means can be shared to LSP from e.g., collaborative in-
teractions with shippers.

2.2. Resource dependency

Resource dependency theory (RDT) is characterized by actors’
dependence on resources, which are controlled by external actors, when
e.g., implementing GLPs (Hillman et al., 2009; Pfeffer & Salancik, 2003).
Its central tenets argues that actors must manage this dependency
through different means, such as inter-organizational interaction (Chu,
Hou, & Wang, 2021; Hillman et al., 2009), as they will be dependent to
various degrees on different resources. RDT provides arguments for why
actors need to interact to become greener, in addition to previous
literature stating that actors need to interact (e.g. Evangelista et al.,
2018). Therefore, when implementing GLPs, different actors can hold
resources needed in the implementation. This suggests that actors can
find themselves under the onus of conflicting demands or desired out-
comes from different actors and must choose which actors to satisfy, in
order to access the actors’ resources (Pfeffer & Salancik, 2003;
Schnittfeld & Busch, 2016). To exemplify, if one actor is planning to
implement technology dependent GLPs, different actors can offer the
same or similar technology. Consequently, the actor must choose which
technology to pursue, based on the demands that the suppliers (e.g.,
technology providers) might have on the interaction.

The dependency that occurs between organizations is a source of
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power where the level of dependence is decided by three parameters,
which, according to Pfeffer and Salancik (2003) are (1) the importance
of the resource; (2) the discretion of the resource; and (3) the concen-
tration of resource control. The first parameter, resource importance, is
decided by either the criticality of the resource or the relative magnitude
of the exchange in which the resource is acquired (Kim et al., 2021;
Pfeffer & Salancik, 2003). The second parameter, resource discretion,
refers to the actors’ abilities to access and maintain control of the
resource. For instance, knowledge is a resource than can be shared but
not consumed, meaning it is still under the control of the actors sharing
the resource, while other resources take, for example, financial mean-
s—the sharer of the resource loses control of the resource once it is
shared. The third and final parameter, concentration of the resource
control, is defined by the extent to which an actor can gather resources
from other sources (Pfeffer & Salancik, 2003). This means that despite
many resource sources, not all of these sources are accessible for the
actor, for different reasons.

To manage the dependence, inter-organizational interactions can be
formed, where organizations can combine their resources to create
profits for both actors (Adams, Gabler, & Landers, 2021; Krause et al.,
2009). Previous research suggests that RDT can explain why GLPs face
different implementation opportunities from different supply chain ac-
tors (Kim et al., 2021), as the resources of suppliers and consumers
differ, depending on their position in the supply chain. As actors expe-
rience customer demand, these demands are also transferred to suppliers
(Sarkis et al., 2011); and may be enhanced as they are being transferred
upstream along the supply chain (Lee et al., 2014). Furthermore, as
discussed by Kim et al. (2021), demands need to meet the supplier’s
(green) capabilities and available resources, as without these resources,
no demands can be transformed into implementing GLPs. Similarly, RDT
can also explain why GLPs are implemented in the interaction between
shippers and large LSPs, as it is often the case that small supplier’s lack
the resources required to achieve certain outcomes (Walton, Handfield,
& Melnyk, 1998). Through the dependency between actors, small sup-
pliers (i.e., LSPs) could benefit from interactions that could help them
develop the additional resources they need (Sancha, Wong, & Gimenez,
2019). The implementation of GLPs could also lead to new dependencies
as new interaction must be formed to access resources for implementing
GLPs (Gebhardt, Spieske, & Birkel, 2022), but evidence also suggest that
interaction between actors for traditional logistics services, could be
extended to also share resources needed to implement GLPs (Schnittfeld
& Busch, 2016). That is, actors implementing GLPs will be required to
manage dependencies on resources in existing interactions or are
required to form new interactions with other actors.

3. Method

Case studies are suitable when exploring why or how a contemporary
social phenomenon in a real-world context works (e.g. Yin, 2014). As the
study explored how resources where shared through collaboration for
the purpose of implementing green logistics practices, by studying the
interactions that were formed in order to share resources, a single case
study was appropriate.

3.1. Case selection

When searching for and selecting a case, the purpose of the study
defines the case, therefore, distinguishes the study’s selection criteria
(Yin, 2014). Cases need to be selected and adapted by researchers based
on different criteria. In this study, the opportunity to follow the joint
efforts of a shipper and an LSP to collaboratively become greener over a
more extended period matched the purpose of the study, to be able to
explore how interaction can be allocated between supply chain actors.
To truly be able to study interaction, it must be studied during different
occasions, to determine its nature. Additionally, to be able to study
interaction, it is also important to observe both interacting parties at the

Research in Transportation Business & Management 61 (2025) 101405

same time, and consequently, become a third party acting in the role of
an observer, something highlighted by, e.g., Sallnas and Huge-Brodin
(2018). Therefore, when the opportunity presented itself, following
the shipper and the LSPs’ collaborative efforts as an observer met several
of the case criteria. Both the shipper and the LSP are, in a Swedish
context, prominent actors. Lastly, both the shipper and the LSP had
participated in prior research projects targeting sustainability and green
logistics, which suggests that the researchers were familiar with both the
organizations and their operations.

3.2. Data collection and analysis

In the case study, data were collected using participatory observation
(Bryman & Bell, 2015). Participatory observations were chosen as re-
searchers were invited to participate in strategic meetings that resulted
from the collaborative efforts of the shipper and the LSP, who decided
jointly to become greener. Participatory observations allowed re-
searchers to access data first-hand and capture the interaction between
other participants and their behavior during meetings (Bryman & Bell,
2015). Additionally, collecting case study data requires researchers to
gain access to key organizations and individuals (Yin, 2014). Partici-
patory observations were also suitable as they acknowledge the re-
searchers as fieldworkers, which enables the researchers to ask
clarifying questions of participants and allows participants to ask
questions of the researchers (Bryman & Bell, 2015). Additionally, as the
researchers participated in the meetings, access to documents and other
material shared between the actors were given to the researchers.

Data were collected during three collaborative meetings between the
shipper and the LSP and one internal workshop held by the shipper.
Therefore, data were collected during four occasions over a timespan of
six months. As the studied phenomena interaction between the actors is
constantly developing over time, reaching saturation is difficult. Instead,
data collection stopped when the strategic meetings between the two
actors stopped. All meetings lasted between two and four hours, with
several participants representing different areas of responsibility within
their respective organizations and attended all the collaborative meet-
ings. The complete list of the participating actors can be seen below in
Table 1.

All meetings were hosted by either the shipper or the LSP, with
agendas being set prior to each meeting by the LSP in the collaborative
meetings and the shipper in the internal meeting. Researchers were
invited to participate but not expected to host or to be active during the
meetings. Accordingly, the researchers participated as outside observers
and were only activated once questions were directed toward them.
During all meetings, two researchers were always present to avoid bias
and ensure that all relevant data was captured (Yin, 2014). Additionally,

Table 1
Participants during the meetings in the project to become greener.
Organization Area of Responsibility Individual
LSP Sustainability Head of Sustainability
Environmental Specialist
Business development Business Development Director
Customer Services Corporate Client Director
Customer Solutions Specialist
Supply Chain Specialist Advisor in Logistics & Transportation
Shipper Sustainability Head of Sustainability
Sustainability Coordinator
Supply chain Head of Supply Chain
Warehouse Inbound Manager
Warehouse Outbound Manager
Supply Chain Development Manager
Transport Transport Operations Manager

Transport Orderstock Analyst
Project Management Office Managers
Supply Chain Project Leader

Project Management
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this also ensured reliability, as it allowed the researchers to compare
their perceptions and come to agreements on the data they gathered (e.
g. Yin, 2014). Both researchers took extensive notes of everything that
was said during the meetings, documentation of reactions from the
participants during the meetings, as well as getting access to documents
or material shared between the two actors in the meetings. After every
meeting, summaries of what information and data were gathered were
provided to all participants, allowing them to review their statements.
All participants were always informed of the researchers’ presence.

The analysis of the study is two-folded and conducted stepwise. The
first step was to categorize data, and the second step was to analyze the
results of that categorization (Bryman & Bell, 2015). First, empirical
data were categorized with a point of departure in the different GLPs
that were discussed between the shipper and the LSP in the meetings. To
do this, structural coding was used (Yin, 2014). In this coding, green
logistics practices were coded individually. Once all the GLPs have been
coded, additional actors mentioned to that needed be involved in the
implementation of the GLPs were coded into a category of actors. The
actors were coded separately, as they spanned several GLPs; that is, one
actor could be engaged in several GLPs. The second step was to apply a
RDT perspective to analyze what resources that were needed to imple-
ment the GLPs, and how dependent adopting actors were on the re-
sources needed. Through the dependency, different ways of sharing
resources are explored.

3.3. Research quality

To ensure research quality, two common criteria for rigor research
have been applied which are validity and reliability (Yin, 2014). To
ensure validity of the research conducted, Yin (2014) suggest that re-
searchers can use multiple data sources, use theory, and to allow key
informants to review draft case study reports. In this paper, by collecting
data during several meetings and from several respondents in the
meetings, letting all respondents review summaries over what data that
were collected, and the application of a distinct theory are all measures
to ensure validity. Furthermore, to ensure reliability, research should be
conducted in as many operational steps as possible with thorough
documentation of each step (Yin, 2014). Reliability has been achieved in
this research trough several researchers being present during observed
meetings and therefore be able to ensure that what is seen or heard is
actually said. Also, respondents were always offered to review state-
ments or data collected. Lastly, detailed documentation of what was said
in the meetings, but also of the reactions from different respondents
during the meetings was used to capture the social setting in which the
meetings took place, to ensure reliability.

4. Appended case

The case consists of a shipper and an LSP, who jointly started a
collaborative project to become greener. Prior to their initiation of the
project to become greener, the shipper, a retailer and wholesaler of
various goods, has been a customer of the LSP’s freight transport ser-
vices for a long period, with several contract renewals. Both the actors
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are prominent in their respective industries and are well-recognized
brands in other industries. The shipper operates its own warehouse
but utilizes the LSP’s services to ship goods from its warehouse to its
customers in Sweden and Denmark. The LSP uses a distribution network
that builds on nodes to collect and distribute goods. The shipper’s
warehouse and the closest LSP node are in the same industrial area, in
the same region. Their joint distribution system is visualized in Fig. 1,
where solid links represent transports for which the focal LSP is solely
responsible, while dashed lines are either carried out by other LSPs (e.g.,
to the special customer), or together with other LSPs (e.g., from sup-
pliers to the shipper’s warehouse). Goods going to Danish customers are
sorted in the shipper’s warehouse.

Both organizations have recently adopted new environmental stra-
tegies, in which they both identified interaction with other organiza-
tions as important to reach their new environmental goals. Both actors
have a history of working with environmental concerns and address
sustainability through a triple-bottom line. In terms of environmental
concerns, both the shipper and the LSP have actively worked with
improving the environmental performance of their organizations and
have roles with environmental performance as their area of re-
sponsibility. Both organizations include these roles in their top man-
agement and are foremost focused on internal operations, whereas the
new project is focused upon external operations (e.g., improving envi-
ronmental performance of the LSP’s transports or measures at the
shipper’s warehouse to improve environmental performance of
transports).

The shipper identified transports as one of the major drivers for
negative environmental impact and approached the LSP to find possible
solutions to becoming greener. Simultaneously, the LSP has adopted an
environmental goal of becoming fossil-free by 2030 and has identified
their customers, i.e., shippers, as important organizations to include in
its environmental strategy. Therefore, a collaborative project was initi-
ated where the actors combined and shared their resources for a greater
opportunity to find ways of becoming greener and to implement GLPs.
The interactions within the project are isolated and focused upon
sharing resources for implementing GLPs. The shipper and the LSP had
prior to the project other interactions that targeted performance man-
agement, improving efficiency, and building the relationship between
the actors. Information of the logistical performance are sent regularly
to the shipper. Due to the size of both actors, the LSP have a key account
manager with the role of being the interface between the LSP and the
shipper.

5. Empirical findings
The empirical findings are presented as the green logistics practices

(GLPs) identified within the meetings, and the actors that occurred as
participants for the different GLPs.

5.1. Green logistics practices

In the study, several GLPs have been discussed between the LSP and
the shipper to become greener. The GLPs followed in this study are

Special
Customer

Shipper’s

b= =

Distribution Swedish

Suppliers LSP Sorting 1

Warehouse

LSP Sorting 2

Hub Customers

Danish

Customers

Fig. 1. The flow of goods from suppliers to end-customers. Dashed lines are transports handled by additional LSPs.
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switching to electric-powered tractors, to utilize technology in trailers to
improve fill-rates, direct deliveries from large volume suppliers to customers,
consolidating small volume shipments from suppliers, and offering time slots
for deliveries to customers. The activities are expanded upon below.

5.1.1. Switching to electric-powered tractors

Both organizations realized the potential of using electricity to haul
trailers the short distance between the shipper’s warehouse and the LSP
hub. The shipper raised concerns regarding the additional costs of
electric technology compared to more traditional alternatives, illus-
trating an issue of ownership of acquiring and operating such technol-
ogy. The LSP also stressed that their business includes other shippers and
must take other shippers into account when investing in new technology
or processes. Questions regarding the ownership of the electric vehicles
never fully emerged in the discussions between the shipper and the LSP,
showcasing an uncertainty of who owns, operates, and maintains the
vehicles. Regarding recharging infrastructure, both actors were open to
the possibility of installing such technology. In their collaboration with
the shipper, the LSP presented another successful implementation of
electric vehicles with other shippers that could be used as a business case
and develop a solution that would fit both organizations. Additionally,
the potential to include other shippers in the area that would also use the
electric-powered trucks and to include the municipality as a subsidizer
were discussed.

5.1.2. Fill-rate technology

To further improve fill-rates in the system, double-decker trailers
were suggested. Currently, regulations restrict how high trailers can be
loaded to ensure healthy and safe conditions for workers. By using
double-decker trailers, regulations can be met while vehicle fill-rates are
improved. Yet, many of the concerns regarding the procurement and
usage of this technology resembles concerns raised by implementing the
switch to electric-powered tractors, including who should own and
procure the trailers, or whether any additional equipment investments
for loading or unloading are necessary. Concerns regarding modification
of the shippers’ loading docks were also raised, showcasing a lack of
knowledge. Furthermore, the LSP uses their trailer for other shippers in
addition to the collaborating shipper, which again highlights the prob-
lem of technology ownership. Other technologies to improve fill-rates
were discussed, but no additional technologies were explored as
loading height regulations would still be the deciding factor for those
technologies. Furthermore, the shipper relied on the LSP’s knowledge of
the area and stressed the fact that they were open to revisiting the topic
of finding other technologies to improve fill-rates in the future.

5.1.3. Direct deliveries from large volume suppliers to customers

The GLP to implement and manage direct deliveries from high-
volume suppliers mainly concerns one of the shipper’s largest sup-
pliers. Currently, much of the volume from the supplier are delivered to
customers in the same geographical area as the supplier, in contrast to
the location of the shipper’s warehouse. This GLP relies heavily upon the
inclusion of other actors. In discussions between the shipper and the
LSP, different designs were suggested where the supplier’s knowledge
and the technical systems could be improved to manage deliveries while
remaining under the shipper’s control. Therefore, as the supplier was
not participating in the meetings, the demands or capabilities of the
supplier were not considered. The other design suggestion was to pro-
vide the LSP with similar knowledge and IT-systems as the supplier
would have been given and instead utilize the LSP’s other distribution
hubs as regional warehouses. Both designs rely upon the inclusion of the
supplier, regardless of the design, but the owner and operator of the GLP
changes with the design.

5.1.4. Consolidation of incoming goods to the shipper’s warehouse
The consolidation of incoming goods targets small-volume deliveries
to the shipper. Currently, the shipper receives consolidated shipments
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from small-volume suppliers from several different LSPs, including the
LSP that the shipper uses for its outbound deliveries. The GLP is based on
the LSP delivering consolidated shipments from several LSPs when
collecting the shipper’s outbound deliveries. The LSP described that this
would require the LSP to receive knowledge and improve information
exchange with the shipper and other LSPs as it would affect the LSP’s
delivery routes and daily operations. Also, the shipper stressed that the
consolidation of incoming goods would lead to both cost and environ-
mental efficiencies for all involved actors, especially the LSP who visits
the warehouse daily.

5.1.5. Timeslots for customer deliveries

Some of the shipper’s customers have pre-determined timeslots for
deliveries, but not all. Therefore, the shipper recanted the two possi-
bilities of either removing timeslots for customers or introducing time-
slots for new customers. Both the shipper and the LSP discussed
opportunities for more timeslot-driven deliveries to consolidate ship-
ments and for better transport planning. This would require the shipper
to develop the processes of handling customer orders in relation to
timeslots. Additionally, this would also require LSPs to allocate capacity
more efficiently, which, by extension, would require the LSP to access
more information and knowledge on the shipper’s customers. This
means that if customers are expecting deliveries within a given timeslot,
the LSP might need to acquire additional resources in terms of capacity
in order to meet these deadlines.

Each GLP discussed above is presented in Table 2 together with the
different resources needed to implement the GLPs and examples of how
these resources could be acquired.

5.2. Actors

The GLPs suggest that additional actors are to be included in the
project as they have resources that are needed in the GLPs (as seen in
Table 2). In addition to the aforementioned project participants (see
Table 1), additional actors who were either mentioned or discussed in
the meetings are summarized in Table 3. When referring to other or-
ganizations outside the project which merited inclusion, participants in
the studied case seldom denoted other individuals within those
organizations.

6. Analysis

The analysis of the paper is presented through the three parameters
of deciding the level of dependency onto different resources when
implementing GLPs. Lastly, the analysis delves into how these de-
pendencies can be mitigated.

6.1. The importance of the resources

In the studied case, resources are important in different ways to the
shipper and the LSP based on different GLPs. In line with Pfeffer and
Salancik (2003), the importance of a resource is determined by either its
magnitude or its criticality, which highlights how resources can be of
varying importance to different actors. For instance, the most common
type of resource identified in the study, different types of knowledge,
will be important, both because of its magnitude but also its criticality.
For different GLPs knowledge can be important either based on its
magnitude, its criticality, or a combination of both.

Knowledge as a resource is important regardless of the GLP. The
knowledge shared, can be seen as tying resources together, stimulating
development, and allowing both the LSP and the shipper to exploit the
knowledge and understand what other resources that are needed for the
different GLPs. This is also supported by findings from Creazza et al.
(2024), where shipper-LSP dyads that can exploit knowledge are more
successful in implementing GLPs. First, knowledge is shared openly and
frequently between the shipper and the LSP to increase their
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Table 2

Green Logistics Practices.

Green Logistics
Practice

Resources required for the
GLP

Sources of resources

Switching to
electric-powered
tractors

Technology to
improve fill rates

Direct deliveries
from large
volume suppliers

Consolidate
incoming
shipments from
suppliers

Timeslots for

Knowledge for operating
electric tractors and
possible risk-factors
Electric-powered tractors
Recharging infrastructure
Subsidies

Knowledge required for
new loading and
unloading processes
New trailers

Knowledge to handle
deliveries both for
planning and operating
transports

Developed IT-systems
Surface area for storing
and handling transports

Knowledge to both collect
and receive goods from
suppliers

Developed IT-systems for
improved knowledge
sharing

Surface area to consolidate
goods

Knowledge to handle

Requires electricity, charging
infrastructure and tractors
from technology providers;
Knowledge of the effects it will
have on the logistics systems
(from e.g., technology
providers, other LSPs & other
shippers); Different financial
resources (from e.g., shipper
(s) & governmental
authorities).

Requires technology from
technology providers;
Knowledge of the technology
(from e.g., technology
providers or other LSPs);
Financial resources from
different actors (e.g., shippers
utilizing this service).
Requires knowledge from
several actors (from e.g.,
suppliers, & technology
providers of IT-systems); IT-
systems and facilities;
Financial resources;
employees or labor in new
facilities.

Requires knowledge of
different ways to consolidate
shipments from several actors
(e.g., shippers & LSPs);
Facilities; Support from IT-
systems from technology
providers.

Requires knowledge to handle

customer timeslot-deliveries different ways to consolidate
deliveries Developed IT-systems for shipments from several actors
improved handling of (e.g., customers & other
timeslots shippers); Support from IT-
systems (developed or new
from technology providers).
Table 3

Additional actors in the studied case.

Organization

Area of Responsibility

Municipality

Business Managers

Technology Providers Green Vehicle Technology Provider

Recharging infrastructure Provider

Other Shippers Possible Green Project Participants
Suppliers Possible Green Project Participants
Customers Possible Green Project Participants

Setter of Requirements

understanding of each other’s resources and current logistical practices,
but also knowledge of different GLPs which can be added to the logistics
system. Based on the former, the shared knowledge is important for the
implementation of GLPs, solely based on its magnitude and therefore
suggests a strong dependency between the shipper and the LSP regard-
less of the GLPs (in line with Pfeffer & Salancik, 2003). This applies to all
the studied GLPs that are targeted, as a mutual understanding of each
other’s current resources and practices are the foundation under which
new GLPs that can be pursued in their efforts to collaboratively become
greener. Also, this suggests that knowledge is critical for the success of
new GLPs, as GLPs need, to some extent, to fit into the current practices
and logistics activities and within the current resources of the actors.
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This is supported by which GLPs the LSP and shipper have chosen to
pursue in their efforts to become greener and it can be seen that in order
to know which resource pools to enlarge with the help of inter-
organizational interaction (see, e.g., Soosay et al., 2008), actors must
first know what resources they possess.

Knowledge is also required from additional actors outside of the
shipper-LSP collaboration, with respect to specific GLPs. For instance,
technology-dependent GLPS such as switching to electric-powered
tractors and fill rate technology, will require additional knowledge
from actors that control these resources. Similar findings are suggested
by Gebhardt et al. (2022) who concludes that the choice of “new” or
innovative technologies will lead to new dependencies, as there are new
or other types of resources required, e.g., knowledge. This knowledge
can be gathered directly from the technology providers or indirectly
through additional actors. However, criticality in this sense, is linked to
how specific the respective technologies are as there are several different
electrical-powered tractor manufacturers (to give one example).
Depending on the demands on the technology itself, the number of re-
sources fulfilling that demand (e.g., the number of technology providers
who meet a certain criteria) affects the criticality (see, e.g., Kim et al.,
2021). Similar reasoning can be applied to GLPs which concern suppliers
or customers, where certain GLPs depend on the knowledge held by
these actors, but with a large range of suppliers or customers. To
contrast, in the GLP ‘direct deliveries from suppliers’, a specific supplier
was targeted, rendering the knowledge held by that specific supplier
critical, which suggests high importance of that specific knowledge.

Other resources are also important, some regardless of the GLP, and
some more intertwined with specific GLPs. One type of a specifically
important resource is the technology required for technology dependent
GLPs. The technology itself becomes a critical resource, in addition to
the knowledge of how the technology works. That is, without the desired
technology, GLPs that depend on a certain technology cannot be
implemented (Pfeffer & Salancik, 2003). This differs from knowledge
about different technology manufacturers, as for instance, switching to
electric-powered tractors are reliant on an electric-powered tractor,
regardless of the manufacturer. In addition to technical resources,
financial resources were also discussed. Both the shipper and the LSP
implied that costly GLPs could be seen as investments, but that big in-
vestments such as procuring electric-powered tractors required addi-
tional funds from other actors, apart from the LSP and the shipper. This
indicates that the relative magnitude of acquiring the resource (i.e.,
procuring electric-powered tractors) for the LSP and shipper is large,
making it an important resource, despite the actors combining their
financial resources (see, e.g., Soosay et al., 2008).

6.2. The discretion over resource control

The actors’ abilities to access and maintain control of resources is
determined by discretion over the resources (Hillman et al., 2009;
Pfeffer & Salancik, 2003). Knowledge, in this study, is a type of resource
which has a high discretion, as once knowledge has been shared, the
other actors can freely access and use that knowledge. Additionally,
actors still have access to knowledge that they have shared, and do not
consume this type of resource, in contrast to financial funds or time
spent. This indicates a low risk of sharing knowledge and is supported by
the shipper and LSP’s willingness to openly discuss and share knowl-
edge. In order to access knowledge, actors must understand the
knowledge. In a study on knowledge transfer, Whitehead, Zacharia, and
Prater (2019), suggests that to access knowledge, actors must also un-
derstand the knowledge and how it can be used. For instance, to
implement ‘direct deliveries from large volume suppliers’, both actors
must understand the logistics system. Furthermore, the lack of knowl-
edge can hinder the implementation of GLPs (Abbasi & Nilsson, 2016),
which strengthens that actors must be able to take control of knowledge
and understand it, not only share it.

Although, as exemplified by empirical data, the close collaboration
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between the shipper and the LSP enabled them to freely share knowl-
edge, knowledge which was important in identifying and designing
GLPs. Therefore, the close collaboration could be seen as a facilitator for
sharing knowledge and improving knowledge discretion, as actors
without an established interaction do not have the same discretion. This
indicates that trust plays an important role for sharing resources such as
knowledge and that trust is built through long-term interactions. That is,
closer forms of interaction enable resource sharing, as it helps with
building trust and strengthen commitment (in line with, e.g., Soosay
et al., 2008). Trust therefore is important as it is associated with a higher
risk of sharing knowledge that could be leveraged by the other actor.
Through an established collaboration, the shipper and the LPS can also
freely mediate the demands of customers without necessarily strength-
ening them, counteracting a green bullwhip (Lee et al., 2014).

6.3. The concentration of resource control

The last parameter to determine level of dependency, the concen-
tration of resource control, is determined in the studied case by how
many actors hold required resources, or by the ease of substituting an
actor that holds a specific resource (Pfeffer & Salancik, 2003). Given the
latter, the shipper and the LSP are very difficult to substitute for other
actors respectively, given that GLPs are suggested and designed for their
mutual logistics system, and they hold knowledge and other types of
resources that no other actor can offer. This is in line with findings from
Kim et al. (2021), where the green demands of one actor should be met
by the resources and capabilities of other actors to implement such GLPs,
which is exemplified by the shipper and the LSP in this study. Further-
more, in a study on LSPs, Chu et al. (2021) concludes that LSPs can
exploit processes of sharing resources with one actor to learn how to
share resources with additional actors. For instance, in the empirical
data, the shipper and the LSP both wanted to collaborate to implement
GLPs, which suggests that the LSP can establish a process for sharing
resources, as the shipper, through its environmental ambition is willing
to share their resources. Furthermore, with experiences from this pro-
cess, the LSP can establish more processes of sharing resources with
additional shippers that do not have as high of environmental ambition
as the focal shipper. The specific knowledge required in the context of
the case might suggest that the concentration of such knowledge is high.
LSPs can gain insight into how to access more knowledge with can be
exploited further to facilitate the implementation of GLPs (in line with,
e.g., Abbasi & Nilsson, 2016). Therefore, when implementing GLPs with
other shippers, the concentration of specific knowledge might not be as
concentrated.

Regarding technical resources, the number of technology providers
differs with the choice of technology. In the studied case, neither the
shipper nor the LSP have expressed any constraints regarding specific
manufacturers or providers of such technology, which opens the possi-
bility to choose among different providers, which dilutes the concen-
tration of resource control. Like the above, general demands on suppliers
can open the way to a greater number of possible suppliers (Kim et al.,
2021), reducing dependency. As the process progresses with imple-
menting GLPs, constraints may appear which can put the shipper or the
LSP in a position where the concentration of resource control is high,
indicating that only a few technology providers exist which makes actors
more dependent on providers. For instance, in their study, Schnittfeld
and Busch (2016) concludes that interactions established for “general”
logistics practices or every-day operations, indeed can be extended to
include interaction for green logistics. In the case, the LSP already
operates several different brands of vehicles, which also offers electrical
solutions. But considering the findings by Gebhardt et al. (2022), more
innovative technologies might require additional technology providers
for, e.g., supporting technology such as recharging infrastructure.
Therefore, it is strengthened that past interaction might not always be
possible to extent to include interaction for green logistics (in line with
Chu et al., 2021).
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Other technical resources such as facilities are difficult to substitute,
as both the shipper and the LSP, as well as suppliers, have their opera-
tions in their current facilities. This might be why there is a predominant
focus on knowledge, as all actors want to identify GLPs which suits their
current resource pools, and do not want to be dependent on other actors.

6.4. Managing dependency of resources and actors

As all the above analyzed parameters are weighed together to
determine the level of dependency (Pfeffer & Salancik, 2003), different
ways of also managing dependencies through interaction can be
explored. Actors implementing GLPs will be dependent on other actors.
The interaction between the LSP and the shipper allows the actors to
freely share and exchange resources, as they have a mutual under-
standing of the demands on the relationship and their respective desired
outcomes from that relationship (as advocated by e.g., Touboulic,
Chicksand, & Walker, 2014). The frequent interaction between the
shipper and the LSP help with reducing environmental uncertainty and
to strengthen the relationship between them (Chu et al., 2021). Both
actors are also relying on the other actor to add resources to their mutual
resource pool (Soosay et al., 2008), which can help them implement
GLPs with a better opportunity than they would have by themselves
(Touboulic & Walker, 2015a). Lastly, as they already have established a
collaboration that could be extended to include resource sharing for
green logistics (Schnittfeld & Busch, 2016), the possibility of substitut-
ing one of the actors is decreased as their mutual efforts have progressed.
The latter also illustrates how capabilities developed within the specific
interaction, are superior to those actors develop on their own (Paulraj &
Chen, 2007).

The collaboration between the shipper and the LSP offers a set of
conditions under which their logistics system can be made greener. It is
not always possible that this interaction can help actors to implement
GLPs individually, or to be used as learnings for interactions with other
actors (Chu et al., 2021). The dependency of actors varies depending on
the GLPs, as different actors hold resources required for the imple-
mentation of specific GLPs. That is, some GLPs will lead to dependencies
on resources for which new interactions must be established to be
managed (Gebhardt et al., 2022). For instance, when implementing
‘direct deliveries from large volume suppliers’, the interaction must
occur between the shipper and the supplier, as there is no direct link
between the LSP, and the supplier and interaction is mediated to the LSP
through the shipper. The interaction, and dependency of the supplier’s
resources will affect the LSP but through their interaction with the
shipper, rather than through direct interaction.

It is evident from empirical data that knowledge is one of the most
sought-after resources, on which both the shipper and the LSP have
varying dependencies. Empirical data suggests that knowledge is used
early in the process as a mean of strengthening the interaction, but also
the dependency between the shipper and the LSP. With more time spent
with each actor, more resources are spent on the interaction, which also
strengthens the bonds between them, allowing for even more resources
to be shared (Murfield & Tate, 2017). Investing resources into the
interaction itself is one way of strengthening the interaction (Bowersox,
2013), but it also enables actors to share even more resources and
improve their capability of implementing GLPs. Also, with a mutual
understanding of their resource pools, the shipper and LSP can design
GLPs that will require less resources from other actors as GLPs are
stemmed from their mutual capabilities (Paulraj & Chen, 2007), which
are proven more effective than if the actors would implement the GLPs
independently. Consequently, by minimizing their dependency on other
actors, the actors are simultaneously strengthening their relationship,
which can be a source of resilience (Nandi, Sarkis, Hervani, & Helms,
2021), where actors reduce the risk of not getting critical resources in
“new” interactions. Some GLPs will still require additional actors’ re-
sources, where the LSP and the shipper will, to a certain extent, be
dependent on them. These dependencies must be managed accordingly,
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as the actors will be more or less dependent on the actors based on the
resources.

7. Conclusions

The need for interaction to facilitate the greening of logistics is
highlighted by several scholars (e.g., Evangelista et al., 2018; Huge-
Brodin et al., 2020). As there are many ways for how actors can interact,
this paper set out to explore how resources can be shared between actors
and support the greening of logistics. Therefore, this paper contributes
with an understanding of why actors interact but also explores how ac-
tors can interact. In this paper, it is suggested that central logistics actors
like LSPs and shippers do not possess enough resources independently to
become greener, as they lack, for instance, knowledge as to how the
implementation of green logistics practices (GLPs) will affect the logis-
tics system. Thus, this paper illustrates why organizations need to
interact in order to green logistics, as there are resources, for example
knowledge, which only can be acquired through interaction with other
actors. The resources are needed by actors to implement GLPs.

Through resource dependency theory (RDT), the findings of this
paper illustrate that a central part of interactions include resource
sharing. With interaction, actors can manage the dependencies on other
actors’ resources as it allows them to share resources. Interaction in-
creases actors’ mutual resource pools, which improves the actors’ po-
tential to become greener (Creazza et al., 2024; Soosay et al., 2008). This
paper identified the interaction between shipper and LSPs as a key-
interaction for green logistics. Shippers control the resources that
concern handling customer demand, whilst LSPs control resources that
serve the customers. Therefore, resources are already shared between
shippers and LSPs, as to why it is suitable for these actors to also share
resources for implementing GLPs. This strengthens findings from e.g.,
Schnittfeld and Busch (2016), and illustrates how interaction between
shippers and LSPs can be extended to include the implementation of
GLPs. Critical resources are often held by other actors, such as tech-
nology providers who control technologies that are used for certain GLPs
as well as knowledge of technology, and therefore, a dependency on
these actors exists which should be managed with different forms of
interaction based on the level of dependency.

7.1. Contribution to research

This paper contributes to research in several ways. First, this paper
contributes to the green logistics literature by improving the under-
standing of how and why inter-organizational interaction is necessary
for green logistics, as it explores resource sharing as an imperative
means of interaction. Therefore, by studying interaction and how it
helps actors implement GLPs, this paper contributes with an improved
understanding of resource sharing within interaction, and answers calls
for more research to be directed into more research into interaction for
green logistics by, e.g., Evangelista et al. (2018). Also, by addressing
resource sharing in general, this paper answers calls by e.g., Creazza
et al. (2024), to explore additional mechanisms other than knowledge
sharing, in LSP-shipper relationships for green logistics.

Secondly, with a predominant focus on LSPs and their interactions
with other actors, this paper contributes to research and calls for more
research within green logistics that targets LSPs, but also apply a broader
perspective (Evangelista et al., 2018; Ulgen et al., 2019). In this paper,
the main focal point is the interaction between an LSP and its customer,
i.e., a shipper. Furthermore, it also identified additional interaction with
actors outside of the more traditional LSP-shipper dyad, that is needed
for green logistics. Therefore, this paper contributes to research by
addressing that more actors, in addition to LSPs, should be included in
studies on green logistics.

Third, by applying a resource dependence theory lens, this study
answers the calls for more theoretical lenses to be applied within green
logistics (see e.g., Mardani et al., 2020; Sarkis et al., 2011). It applies
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resource dependency theory to better understand why actors need to
interact with other actors when implementing GLPs, as the theory ex-
plains how actors become dependent of other actors’ resources.
Furthermore, by applying resource dependency theory, this paper also
contributes to calls for the theory being applied to a wider extent in
empirically grounded studies (Ozturk, 2021; Pfeffer & Salancik, 2003).

7.2. Contribution to practitioners

The contributions to practitioners are several but are described in
this paper as two central contributions. First, the contribution to prac-
titioners is the need to consider more resources than financial means as
valuable and find ways in which resources can be exchanged to create
value and facilitate the implementation of GLPs. Knowledge held by one
actor can be of value to, e.g., LSPs, that can be used to facilitate the
implementation of GLPs. By extension, the natural setting of supply
chains, where actors rely on the input and performance of other actors
(Krause et al., 2009), also stresses that actors rely on the green perfor-
mance of other actors. This suggests that actors in the supply chain
cannot become completely green themselves. Thus, to become greener,
shippers are dependent on the LSP implementing GLPs to also affect the
shippers’ environmental performance. Additionally, LSPs are dependent
on resources from the shipper, to be able to implement GLPs, which
suggests an interdependency between the two actors.

The second central contribution to practitioners is the need to
consider multiple actors in its surrounding area as potential partners,
not only first-tier actors in its closest proximity, even though LSPs and
shipper should first consider each other as facilitators of the greening of
logistics, as they will be mostly dependent on each other’s resources.
However, other actors also hold resources valuable for a successful
implementation of GLPs as to why shippers and LSPs cannot be focusing
solely on each other. Actors that seek to implement GLPs should there-
fore be open to consider actors in relationships with their partners as
potential partners to be included in the projects also. For instance, LSPs
should include shipper’s customers or shipper’s additional suppliers of
services or goods as actors to interact with and to share resources with.
Through the forming of larger projects, more actors can share resources,
which improves the actors’ opportunities of implementing GLPs.

7.3. Future research and limitations

This study is performed in a Swedish context, with two actors who
have an interest in becoming greener. They have prioritized environ-
mental and sustainability work within their organizations. Future
research could conduct a similar study in a different setting, either
geographical, with actors with other interests, or in a combination of
both settings, which would offer other insights into how organizations
gather sufficient resources for the greening of logistics. Additionally, in
the study, in a Swedish context, both the shipper and the LSP are large
actors in their respective industry, giving them larger resource pools to
begin with and larger networks to consider when applying changes, but
also to gather resources from. Smaller actors might have other oppor-
tunities as they hold fewer resources and might have smaller networks.
Studying smaller actors might give additional insights into the need and
quantity of specific resources, as well as what types of GPLs are targeted
by different kinds of actors when becoming greener. Resource de-
pendency theory is closely related to other forms of relational mecha-
nisms, where dependency can be affected by, e.g., power. This could also
imply that actors have a certain amount of power over other actors, and
it could be of interest to study power asymmetries within the study
network, as a complement to dependency levels. Additionally, the
context of this study is the greening of logistics, but similar studies could
also be applied in more traditional logistics research.
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