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Abstract
Port access management could improve efficiency at container gates for involved 
actors, but prior research mainly takes a value perspective where terminals offer value 
from information system. Guided by the approach of service dominant logic, the 
purpose is to explore operant resources for value co-creation among actors involved 
to achieve effective port access management in a port terminal. A qualitative 
approach was applied, where six focus groups were conducted. An analytical 
framework was adopted from prior maritime research to analyse the empirical data. 
The results include operant resources enabling value co-creation in port access 
management and show how these resources need to be shared in an effective 
way to achieve effective port access management. Additionally, two propositions 
are derived from the results. The current study adds to existing literature on how 
ties among resources of involved actors affect value co-creation in port access 
management.

Keywords  Access management, Value co-creation, Freight transport, Port terminal, 
Information exchange

Introduction
Port hinterland connections are a major driver of port competitiveness (Parola et al. 
2017). Multiple actors are involved in the port activities, that additionally, are interde-
pendent of each other. The activities are further challenged by the prioritisation of other 
objectives, for example, a terminal operator and land-based transport operators need to 
coordinate their activities, at the same time as satisfying services to ships and customer 
deliveries (Gumuskaya et al. 2020; Wide 2021). Terminal operators deal with challenges 
of unnecessary movements stacking of containers at terminals (Azab and Morita 2022; 
Steenken et al. 2004), giving slow modal shifts (Woodburn 2006). For road operators the 
terminal inefficiencies lead to long turnaround times for trucks (Caballini et al. 2020; 
Carlan et al. 2019; Phan and Kim 2015). To address these challenges the involved actors 
need to manage their terminal and transport processes effectively (Van Der Horst and 
De Langen 2008), to be able to grant or receive access to the right resources at terminals 
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at the right time (Yang 2016). Such management, referred to port access management, 
coordinates land-based transport resources and terminal resources by coordinating 
activities between actors (Jacobsson et al. 2017), to decrease turnaround times for trucks 
and trains (Goodchild et al. 2011; Torkjazi et al. 2018). A major challenge for the port 
access management is low levels of information at terminal regarding when a truck will 
collect a container (Jacobsson et al. 2020), negatively affect the value for actors involved, 
leading to inefficient terminal and land-based transport processes (Xie and Song 2018).

Information exchange can support the port access management, as an essential part 
of various services offered from terminal operator to involved actors (Jacobsson et al. 
2018), utilising various configuration possibilities (Abdelmagid et al. 2022). At the same 
time, port access management services based on information exchange suffer from mul-
tiple implementation issues, such as compliance of processes (Wide et al. 2025) or lack 
of consideration to provide value to all involved actors (Islam and Olsen 2014), indicat-
ing issues connected to creation of value. However, the dominant perspective on value 
from services for port access management has mainly been driven by the viewpoint of a 
service that provides value, e.g. the terminal offers value for port access management via 
different services (cf. Li et al. 2020; Phan and Kim (2015), Caballini et al. (2020) or Tork-
jazi et al. (2018). To broaden the view on value creation, this paper suggests a different 
perspective on value creation in port access management. The service dominant logic 
offers such an extended viewpoint of value creation, i.e. value co-creation, where value 
is viewed to be created in conjunction with the user (Vargo and Lusch 2008). Co-created 
value prompts that value is created among the involved actors, rather than viewing value 
as something offered from one actor to another (Grönroos 2006). This perspective is 
novel to the port access management, as the value co-creation in multi-actors logistics 
contexts, such as the port, differs from other service industries (Fredriksson et al. 2025). 
To support efficient port access management services based on information exchange, 
the purpose of this paper is to explore value co-creation to achieve effective port access 
management. Additionally, the purpose is broken down into the research question of 
what operant resources enable value co-creation for port access management?

To address research question of the study, we collected data through six focus groups 
and two follow-up interviews with key actors, to gain understanding and contribute to 
port access management by: (i) taking a co-creation perspective on value in port access 
management in contrast to prior research with limited view on value to be provided by 
service provider, (ii) highlighting operant resources enabling such value creation, and 
(iii) considering implications for practitioners and future research by formulating two 
propositions for value co-creation in port access management. Consequently, the study 
illustrates the operant resources enabling co-creation to achieve performance improve-
ments for access management.

Frame of reference
The frame of reference includes a review of value creation and value co-creation in gen-
eral maritime port literature, followed by value creation aspects raised in port access 
management. These two are then synthesised to generate a conceptualisation to be the 
proposed view on co-created value to achieve effective port access management.
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Value creation and co-creation in maritime port literature

Value creation in the context of ports has been highlighted from various perspectives in 
previous maritime port literature. From the traditional value of a port as a transaction 
node, shifting mode of transport of the freight, the ports have developed added services 
to become a logistics hub, offering value of consolidation, rearrangements of freight, etc. 
(De Martino et al. 2015). De Martino et al. (2013) explored logistics innovations in ports 
with a supply chain management integration focus. The authors found that for termi-
nal operators to provided value added services, in addition to traditional services, they 
need for more interactions with involved actors, such as via information communication 
technology. De Martino et al. (2015) investigated value creation in port hinterland by 
viewing resource allocation and interaction between port and exporter in its hinterland. 
They focused on setting up rail hinterland connections with the focus on port author-
ity and found joint ventures and partnerships important for terminal operators to cre-
ate value from a shared knowledge perspective. Nevertheless, the authors provided little 
insights to operational aspects of creating value or service for port access management.

A service can be seen as “… the application of specialized competences (skills and 
knowledge), through deeds, processes, and performances for the benefit of another 
entity or the entity itself” (Vargo and Lusch 2004, p.326). A common view of value in 
port maritime research holds the presumption that service providers create value to cus-
tomers (Cedillo-Campos et al. 2022; De Martino et al. 2015). In contrast, the co-creation 
view on value outlines that a service provider can provide a number of value proposi-
tions to the customer (Grönroos 2006). This approach gives that the organisations or 
networks can only generate value propositions, while the value from the propositions is 
defined by the user of the service (Vargo and Lusch 2008). One of the main points in ser-
vice dominant logic is the view that value is to be co-created in interaction of resources 
between actors in a certain network setup, mainly operant resources (Vargo and Lusch 
2008). By utilising resources and performing coordination between the actors in a sup-
ply chain, a co-created service is offered with value proposals for end-users that, in turn, 
generate co-created value (Tokman and Beitelspacher 2011). In a maritime port context, 
several actors are involved, such as, terminal operators, shippers, port authority, freight 
forwarders, shipping companies, among others (Klar 2024). For the scope of this paper, 
i.e., port access management, the main actors involved in the operations are rail opera-
tors, port operator, road hauliers and additional actors, supporting the information flow 
(Jacobsson 2020).

For value co-creation in port contexts, the focus has been on a strategic level and 
regarding sustainability. De Martino (2021) made a theoretical contribution by taking 
a strategic perspective on ports for value co-creation with focus on sustainable values. 
By studying port sustainability reports Fobbe and Hilletofth (2021) found attention from 
ports to interact with stakeholders around sustainability measures, but the degree of 
implementation was found to vary. Including value co-creation implications for opera-
tions is limited in port maritime literature. Acciaro et al. (2018) studied success for 
innovations in port operations. The authors found interactions between actors as one 
key factor for improved results from innovation. Similarly, Di Vaio and Varriale (2020) 
found increased value from digital platforms for port business process management by 
shared and digital information between actors. Vural et al. (2019) found 7 categories of 
operant resources with different impact on the value co-creation process. The categories 
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included business impact power, communication skills, corporate dependability, organ-
isational competence, process and network management dexterity, service intelligence 
integration skills and service vigour. Moreover, the 7 categories were proposed to include 
a total of 41 operant resources.

Value creation in port access management

Port access management refers to managing the process by which actors access resources 
at terminals and includes both terminal and transport activities, as well as, connected 
administrative activities (Jacobsson 2020). The transhipment activities to move from one 
transport mode (sea) to another (rail or road) involve movement, sorting and stacking 
of containers, performed by terminal operator (Bontekoning et al. 2004). Road and rail 
operators, apart from transporting the containers, need to handle needed documenta-
tion and information (Jacobsson et al. 2017). Additionally, waiting frequently occurs dur-
ing loading or unloading of containers onto or from trucks (Sternberg 2008). For the rail 
transport additional activities can be performed, of marshalling, transferring containers 
between trains, or shunting of locomotives and rail wagons (Almotairi et al. 2011). Effec-
tive port access management can be achieved when access to the right resources at ter-
minals by exchanging the relevant information at the right time (Jacobsson et al. 2017). 
When relevant information is exchanged at the right time among actors involved, for 
example agreeing on timeslots when trucks are to arrive at the terminal, value is created 
for terminal operators since they can better plan arrivals of trucks and road operators 
benefit from decreased turnaround times (Caballini et al. 2020; Phan and Kim 2015; Xie 
and Song 2018), e.g. by balancing the workload of yard cranes (Li et al. 2020).

Furthermore, road operators can benefit from lower costs by improving truck tours 
with lower turnaround times (Gao and Ge 2023; Torkjazi et al. 2018) and reducing the 
number of empty-truck trips (Islam et al. 2013). However, even though turnaround times 
can be decreased, road operators experience problems with less flexibility since they do 
not want another constraint to be at a terminal at a certain time (Islam and Olsen 2014). 
Additionally, Carlan et al. (2022) found issues to achieve time value in terminals due to 
use of multiple information and communication systems. Similarly to the focus on road 
operators, Goodchild et al. (2011) found that terminal operations to impact the rail turn-
around times. Also, Jacobsson et al. (2020) found port access management improve-
ments for rail operators when supported by information exchange. Figure  1 presents 
an overview of the port access management with the connected actors adopted from 

Fig. 1  Overview of actors involved in information flow in port access management, adopted from Jacobsson 
(2020)
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Jacobsson (2020) of rail operators, port operator, road hauliers and other actors, that can 
support in the information flow, such as transport service provider or Original Equip-
ment Manufacturer (OEM).

Resources in previous port access management research include operand resources 
such as vessels, trucks, trains, employees, loading lanes, straddle carriers, cranes, 
employees and containers (Woxenius 1998), as well as, operant resources, such as infor-
mation communication technologies, information technology and information systems 
(Almotairi et al. 2011). Operand and operant resources need to be viewed from a hier-
archical perspective to comprehend the value of the resources (Madhavaram and Hunt 
2008). In other words, to access an operand resource (e.g., a loading lane), an interaction 
of operant resources (e.g., information sharing and exchange) among involved actors 
improves the process. Namely, when interaction among such resources is achieved, 
value is created (Madhavaram and Hunt 2008).

Co-created value in port access management

Information exchange in port access management services constraints road and rail 
operators, such as adding inflexibilities. Nevertheless, previous research has mainly 
focused on achieving value creation for terminal operators and not for road and rail 
operators, except for analysing theoretically decreased turnaround times for trucks and 
trains (Caballini et al. 2020; Goodchild et al. 2011; Torkjazi et al. 2018; Xie and Song 
2018). This has led to little attention given to the effects of practical implementations to 
strengthen the potential of port access management for all actors involved. Additionally, 
previous port access management research has mainly taken information exchange into 
account as operand resource and not broadened with other types of operant resources. 
Figure 2 illustrates the previous viewpoint on value creation in port access management 
literature, where the terminal operator offers a service to generate value in port access 
management for themselves and the customers of the service, namely road and rail 
operators.

To challenge this previous view on value creation in access management, we argue in 
this paper for the service dominant logic view to be applied. This perspective expresses 
the need for resource interactions between a certain actor setup, which includes the 
interactions of operant resources. The view of value follows value creation view in mari-
time (Vural et al. 2019) (Vural), as created in this interaction when resources (inter-
nal or from network) generate benefit for one or more actors in the network. In this 
paper, the benefit is connected to the port access management and network includes the 
actors illustrated in Fig.  3. Moreover, Fig.  3 illustrates the proposed service-dominant 
logic viewpoint of co-created value for port access management. The figure shows the 

Fig. 2  Illustrates the synthesis of previous view on value creation in the port access management literature, where 
port operator offers a port access management service to provide value to customers
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interaction of operant resources in the actor network of port access management applied 
in this paper, which is viewed to support co-created value to achieve effective port access 
management. The interaction is, in turn, achieved when the view of value includes each 
actor of port access management for the interaction, in contracts to previous literature 
view of provided by one actor to the others. The proposed viewpoint includes the central 
customer perspective and co-created value in service dominant logic.

Method
To explore value co-creation in port access management with a service dominant logic 
perspective, the interactions between the actors need to be captured. Therefore, a quali-
tative single case approach was used, to capture multiple actors perspectives and to gain 
in-depth understanding (Ellram 1996; Flick 2014) during the development phase of a 
service for port access management. Additionally, the research approach allows to cap-
ture the port access management at a container terminal within its real-world context 
(cf. Yin 2014). The selected case covers port access management at a medium sized con-
tainer port in a Nordic country. The hinterland connections of the port are represented 
by both rail and road. The studied hinterland connections were road operators for local 
connections and rail operators for regional hubs. The port is municipality owned and 
has a private operator, that handles around 15,000 TEU (Twenty-foot Equivalent Unit) 
per week. The hauliers or rail operator perform pick-up or drop-off, or a combination 
of both at the same trip, at the port. They mainly get assignments by forwarders, ship-
ping companies or consignors/consignees, with limited interactions with the port opera-
tor or port authorities. The container terminal has contracts with freight forwarders and 
shipping companies, but provide solutions, such as TAS, for the operations in the port. 
The exchange between terminal operator and hauliers is limited, even though they per-
form the key activity of handling containers in and out of the port. The studied case has 
limited information exchange for port access management, providing an opportunity to 
study the value co-creation process when the actors interact around possible port access 
management services. Therefore, the data could increase the understanding around the 
value co-creation perspective to underline interaction of operant resources.

Data collection

The data collection method was focus groups, with the aim of gathering experts to 
discuss a specific topic (Flick 2014; Sanchez Rodrigues et al. 2010). As co-creation of 
value involves interactions in a certain network setup (Vargo and Lusch 2008), the data 

Fig. 3  Conceptualisation of proposed viewpoint on co-created value to achieve effective port access manage-
ment in the actor network for this paper
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collection method of focus groups was deemed suitable. The focus groups had the aim 
of discussing the implementation of information exchange measures for efficient port 
access management. Data was collected from a total of six focus groups, as summarised 
in Table 1.

In total, nine individuals from six different actors participated in the focus groups. The 
table shows in which focus group each one participated, where some of the individuals 
participated in several focus groups. The same individuals from the different actors were 
represented in the different focus groups. In the focus group the involved actors focused 
on how, what and when relevant information needed to be exchange. Each focus group 
had a specific content for discussion, which was sent out beforehand to the participants. 
All focus groups included an introduction around the content from the researchers, fol-
lowed by discussion among participants around challenges or solutions connected to 

Table 1  Summary of data collection in the performed study
Data 
collection

Content Actors participating 
(number of participants)

Role(s)

Focus group 1 Discussions around value of digital infor-
mation exchange for information in three 
different time stages: 1 week, 1 day and 
2 h before access to containers. Discus-
sions regarding development of resources 
needed for information exchange, such 
as development of information exchange 
program and what key performance indi-
cators are needed for evaluation.

Terminal Operator A (2) Dispatcher manager 
and gate manager

Rail and Road Operator 
B (2)

Rail manager and 
road manager

Rail Operator C (1) CEO

OEM A (Original Equip-
ment Manufacturer) (1)

Manager of strategic 
transport services

Information System Sup-
plier A (1)

Manager mobile 
solutions

Road Operator D (1) CEO

Focus group 2 Discussions were made regarding the 
exchange of information via emails. Indica-
tions of important values were high-
lighted and what information needs to be 
exchanged. Also, implications for resources 
needed at the different actors.

Terminal Operator A (2) Dispatcher manager 
and gate manager

Focus group 3 Discussions about how to test with the 
information in terminal.

Terminal Operator A (3) Dispatcher man-
ager, gate manager 
and yard planner

Focus group 4 Discussions about the value created and 
connected coordination of resources 
needed at each actor for reliable exchange 
of information regarding transport modes 
of import containers 1 week before access, 
and about what key performance indica-
tors to measure and evaluate.

Terminal Operator A (2) Dispatcher manager 
and yard planner

Rail and Road Operator 
B (1)

Rail manager

Rail operator C (1) CEO

OEM A (Original Equip-
ment Manufacturer) (1)

Manager of strategic 
transport services

Information System Sup-
plier A (1)

Manager mobile 
solutions

Road Operator D (1) CEO

Focus group 5 Status update and discussions about is-
sues to integrate information to processes 
from a resource perspective and how that 
limit the intended value.

Terminal Operator A (3) Dispatcher man-
ager, yard planner 
and rail planner

Rail and Road Operator 
B (1)

Rail manager

Rail Operator C (1) CEO

Focus group 6 Discussions about tests and further 
information required for the port access 
management to create intended value 
with given resources.

Terminal Operator A (3) Dispatcher man-
ager, yard planner 
and rail planner

Rail and Road Operator 
B (1)

Rail manager

Rail Operator C (1) CEO
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the content. Both authors participated during the focus groups and made sure that all 
got a chance to express their point of views and kept discussions going when needed. 
Information exchange was setup between the actors but no successful implementa-
tion and integration in operations were achieved. To achieve effective focus groups, 
the size, composition and interest of the group was considered (Sanchez Rodrigues et 
al. 2010). The actor size was steered by the actor network of port access management. 
The actors were chosen to represent the network directly involved in port access man-
agement operations, being, terminal operator, road and rail operators, as well as, indi-
rectly involved (technology developers, etc.). The participants were all experts of port 
access management at the respective actors and involved in a research project aiming to 
achieve effective port access management, indicating interest in the topic. Both authors 
took extensive notes during the focus groups, for the purpose of assuring dependabil-
ity (Sanchez Rodrigues et al. 2010). After the sixth focus group the authors found small 
needs to continue with further focus groups, as additions to understand and possible 
concepts were limited.

Data analysis

After the performed focus groups, the data was analysed via thematic analysis (Braun 
and Clarke 2006), where 41 skills of the 7 categories of operant resources from Vural 
et al. (2019) was adopted as themes for an analysis framework. The analysis included 
categorizing the collected data into the different operant resources for current state of 
port access management. Thereafter, the data was used to classify the implications of the 
operant skills for effective port access management, that is how the operant resources 
enable co-created value for port access management. This coding followed the criteria 
to label resources as enabling or not enabling value co-creation in port access manage-
ment, depending on if the resources were raised in connection to improved multi-actor 
information exchange in port access management. The data from the focus groups were 
used to classify if an operant resource was deemed enabling or not, where emphasis in 
the data were indicators for a resource to be enabling the value co-creation. An operant 
resource not found raised in the data was deemed to not enable the value co-creation. 
The analysis was done in Excel and performed by both authors to keep track of analysis 
and hedging misunderstanding from one author.

To confirm the analysis, follow up interviews with two of the individuals that partici-
pated in the focus groups were performed. The participants were Rail and Road Opera-
tor B and Rail Operator C. Due to the access to participants after the focus groups, the 
performed confirmation was limited to these two individuals. During these follow up 
interviews the results for each operant resource category were presented and confirmed 
or adopted depending on the responding input.

The final analysis round provided the result in Table 2. A mark for an operant resource 
in the table means that it was found to enable value co-creation and if a dash is pre-
sented, it was found not enabling. No weights between the resources have been done.

Results and discussion
A summary of all operant resources for value co-creation is found in Table 2.

Additionally, the table includes examples from the empirical data for each oper-
ant resource. The analysis of the empirical data result in operant resource categories 
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Operant 
Resource 
Category

Operant 
Resource

Enabling value 
co-creation

Example take away(s) from data

Organisational 
competence

Adaptation skills X Each actor adaptation skills enable the co-created 
value. If internal processes are not adapted to the 
port access management service sub optimal value 
creation will occur, e.g., administration booking at rail 
operator end. All operators must be able to change 
and integrate their internal process to achieve effec-
tive port access management.

Credibility X Trust between actors enable co-created value and in 
turn effective port access management.

Employee 
capability

X Understanding of processes is enabling. The more 
understand each actor has on one another the more 
co-creation can be achieved.

Internal 
competence

X IT-skills are enabling since the port access manage-
ment service is based on IT. Additionally, internal skills 
(and process skills) to estimate for example a reliable 
estimated time of arrival.
Internal competence is high but there is little interac-
tion of their internal competences to achieve a 
system competence to achieve effective port access 
management.

Shipment plan-
ning capability

X The terminal operator needs to allocate lanes in termi-
nal yard to prepare right container at the right time to 
be loaded onto trucks and trains.
Only organisation of internal shipments but lack of 
cooperate organisation on a system level where all ac-
tors organise together to achieve effective port access 
management.

Technological 
competence

X Differences in competence between use of advanced 
information exchange program or email.

Process and net-
work manage-
ment dexterity

Global service 
capability

- The global service capability will not affect the local 
port access management.

Know-how and 
experience

X All actors have their own accumulation of information, 
incidents and contingencies but is not exchanged 
among the actors.

Organizing skills X Enable the network to coordinate the port access 
management activities.

Proactiveness X Effective port access management is reliable on 
historical and real-time information (Rail operator can 
provide real-time information that the terminal opera-
tor can proactively act upon combined with historical 
information/experience).

Problem-solving 
capability

X Effective port access management can support 
real-time information exchange for involved actors to 
resolve problems accurately and in a timely manner.

Process improve-
ment capability

X The network processes need to be improved.
Today no process differentiation is made among the 
actors involved. Effective port access management 
requires further development in processes differ-
entiation. Transport operators understand process 
differentiation at terminals and support information to 
help implementation.

Table 2  Summary of results linking operant resource to importance for value co-creation in port 
access management
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Operant 
Resource 
Category

Operant 
Resource

Enabling value 
co-creation

Example take away(s) from data

Process integra-
tion skills

X Enabling since each actor´s processes are dependent 
on one another to achieve value co-creation.
Terminal operator must be able to receive and inte-
grate relevant information and change their processes 
accordingly. Transport operators need to change 
processes how to collect and share the relevant 
information.

Process visibility X Exchange of relevant information to provide visibility 
is a cornerstone to achieve effective port access man-
agement. Manual information exchange influences 
the visibility.

Service intel-
ligence integra-
tion skills

Customized ser-
vice generation 
capability

X To choose the most suitable service to implement to 
achieve co-created value.

Information-
processing 
capability

X Is a cornerstone for effective port access management. 
There exists no estimated time of arrival for trucks so 
no there is no ability to react ad hoc. The train drivers 
make phone calls to terminal operator when delays 
occur. Today’s system does not favour information-
processing capability.

Information-
sharing 
capability

X Is a cornerstone for effective port access management.
Today’s system has no information-sharing capabil-
ity since the system is built around low information 
exchange.

Intelligence 
generation

X The value of port access management needs to be 
aligned and understood between the actors

Knowledge 
integration

X Each actor has their own knowledge integration but 
there is little knowledge integration among the actors 
involved

Market 
intelligence 
generation

- Out of port access management scope

Service vigour Customer 
orientation

X Building service to implement on customer require-
ments to achieve co-created value and effective port 
access management.

Risk-sharing 
convenience

- Out of port access management scope

Service flexibility - High focus on flexibility for road operators in today´s 
system. The trucks can arrive whenever they like

Service reliability X The terminal operator needs to keep service promise 
as port access management service imply increase 
administration for road and rail operators for booking 
slots. If they should follow the time slots the improve-
ments needs to be clear

Speed of 
response

X The right container needs to be access at the right 
time for effective port access management.

Value creation 
mindset

X Having a value-oriented approach will ease co-cre-
ation. It is importation is for all actors´ value and not 
only focusing on its own value. The mindset depends 
on how accurate the value can be understood.

Corporate 
dependability

Environmental & 
social compli-
ance capability

- Out of port access management scope

Ethical employee 
behaviour

- Out of port access management scope

Requirement 
reliability

X Enables how information exchange should be done 
and what should be shared.

Table 2  (continued) 
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enabling value co-creation in port access management. The operant resources found 
enabling value co-creation include the categories of organisational competence, process 
and network management dexterity and service intelligence integration skills. The oper-
ant resource categories of corporate dependability and service vigour and the catego-
ries of business impact power and communication skills fewer resources were found to 
enable.

Organisational competence

In the organisational competence category, the data reveals that all (six out of six) oper-
ant resources are observed to enable value co-creation in port access management. Each 
actor adaptation skills for internal processes are enabling port access management by 
avoiding sub optimal value, i.e., administration burden at road and rail operators’ end. 
Credibility and employee capability are illustrated via the enabling of trust and under-
standing between actors and their processes. The understanding of other processes 
supports seeing the dependencies between different actors’ operations. The internal 
competence and technological competence for co-creation revolve around IT skills 
since port access management is based on exchanging information between IT sys-
tems. For example, in the IT system of terminal operator, road and rail operators can 
view container status, which increases their ability to understand how the port access 

Operant 
Resource 
Category

Operant 
Resource

Enabling value 
co-creation

Example take away(s) from data

Risk 
commitment

- Out of port access management scope

Service support 
consistency

X Effective port access management is enabled by 
the service support consistency. Win-win values are 
important for all actors to be involved.

Trustworthy 
business attitude

X All actors involved need to follow trustworthy business 
attitude for trust between network alliance.

Communication 
skills

Personal contact 
accessibility

- Less personal and more automated digital information 
exchange to solve problems

Personal interac-
tion skills

- Out of port access management scope

Relationship-
based initiatives

X Pilots for port access management services have been 
conducted based on good relationships and initiatives 
can be assumed to be conducted with certain actors 
depending on their relationships. Commitment of 
time investigated into initiatives from all actors is 
important.

Requirement 
expression skills

X To achieve co-created value there are requirements of 
the ability to provide clear explanation of service

Business impact 
power

Negotiation 
power

- Negotiation is hard without any contractual 
relationships.

Network guid-
ance power

- There is no network guidance power, as the terminal 
operator cannot choose road or rail operators.

Market share 
power

X The priority for vessel operations over rail and road op-
erations influences port access management power.

Reputation X Port access management influences the TTTT which 
enables the reputation and competitiveness of the 
terminal operators

Strategic stand - Out of port access management scope

Table 2  (continued) 
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management can be influenced. Internal competence can also enable the ability to pro-
vide reliable estimated time of arrival, as it can change numerous times before a trans-
port arrives at the port. The shipment planning capability is shown enabling improved 
flows of containers in the port area. This planning benefits from dynamic allocation of 
lines in a yard for containers bound to leave with train or truck. In this way, these con-
tainers do not interfere with one another in the yard and less unnecessary moves can 
be accomplished. One example of information to be exchanged is the estimated time of 
arrival of the trucks and trains. The terminal operator can the better plan and prepare 
the access to the right container at given time. However, to estimate as correct estimated 
time of arrival as possible, collaboration between all actors, that has access to informa-
tion about the container, is of importance. Examples of these actors that need to collabo-
rate are road operators, rail operators, forwarders, shippers, customs, and customers.

Process and network management dexterity

In the process and network management dexterity category, seven out of eight oper-
ant resources are observed to enable value co-creation. The interaction of resources of 
know-how and experience in the network constellation serve both to establish informa-
tion exchange between actors as well as utilising information to be quick on changes and 
proactive, connecting to the resources of proactiveness and problem-solving capability. 
For example, real-time information acquired from a rail operator (through their know-
how and experiences) may serve as important real-time update for terminal operator to 
adjust their processes. This example is connected to the resource of organising skills in 
the network to coordinate between actors’ port access management activities. Moreover, 
the lack of support from IT found to coordinate these activities impacted the value co-
creation negatively. Regarding the process improvement capability resource, low level of 
process adoption limits the port access management, even if information is exchanged. 
For example, the empirical data illustrated how information was shared from rail opera-
tor but not used by terminal operator, since the process of container handling was not 
adopted or integrated with the information. Further, the data indicated that road and 
rail operators benefit from making changes in their processes to provide the relevant 
information for port access management. For example, the information was not com-
piled today but via process changes they were able to provide the information. Hence, 
indicating a need for actors to adapt their processes according to the information that is 
exchanged. Moreover, due to the interdependencies between the actors’ operations there 
is a need for process integration skills between the actors to achieve effective port access 
management. Lastly, all actors sharing what they know about the operations enables pro-
cess visibility. This visibility enables the value co-creation in port access management, as 
the actors need to coordinate their own operations based on updated information about 
other actors’ operations.

Service intelligence integration skills

In the service intelligence integration skills category five out of six operant resources are 
observed to enable value co-creation. Customized service generation capability influ-
ences when choosing port access management service to implement. Information-pro-
cessing capability and information-sharing capability are observed operant resources 
enabling co-created value and cornerstones to achieve effective port access management. 
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Well-functioning information-processing capability and information-sharing capability 
rely on supportive information components such as information communication tech-
nologies, information technology and information system. If the involved actors are not 
able to process and share information between each other, an effective port access man-
agement is difficult to be achieved. Knowledge integration can be accomplished by, for 
example, creating a demonstration video that shows how the port access management 
services are to be used.

Service vigour

In the service vigour category, four out of six operant resources are observed to enable 
value co-creation. Customer orientation when choosing the right port access manage-
ment service to implement enables value co-creation. In terms of service reliability, the 
terminal operator needs to keep service promises as port access management services 
imply increased burden for road operators to share information as booking timeslots. To 
motivate road operators to book timeslots, incentives regarding their improvements and 
advantages can be clearly generated and stated. By following the same reasoning as for 
the service reliability, the speed of response enables in terms of accessing the right con-
tainer at the right time for effective port access management. Finally, the value creation 
mindset enables all actors´ value creation, where the value co-creation is preferred by 
actors having a value-oriented mindset and approach.

Corporate dependability

In the corporate dependability category, three of the six operant resources are observed 
to enable value co-creation. The requirement reliability impacts when setting up what 
and how information is to be exchanged among actors. The service support consistency 
was believed to enable the co-creation value if values for win-win between actors were 
achieved. The trustworthy business attitude impacts where all actors involved must fol-
low it from start to end of the process and between network alliances.

Communication skills

In the communication skills category, two out of four operant resources are observed to 
enable value co-creation. Relationship-based initiatives enable for example when con-
ducting pilots to test port access management services. The requirement expression 
skills enable since the do not only affect how and what information is to be exchanged 
but are also enabling the adaption of processes according to the exchanged information.

Business impact power

In the business impact power category, only two of the five operant resources are 
observed to enable value co-creation. These two are market share power and reputation. 
The container handling for vessels in the terminal has higher priority than for rail and 
road. The terminal operator has specific key performance indicators coupled to vessels 
that tells how efficient the terminal operator is. Similar key performance indicators for 
rail and road do not exist. If they would exist, the rail and road operators believe that rail 
and road would get more attention and higher priority. The reputation enables, as longer 
truck turnaround times affect the reputation negatively.
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Synthesis of the operant resource categories

The findings suggest several operant resources that can work as mechanisms for value 
co-creation in port access management. Operant resources were identified regarding 
delays and changes in operations, such as around ETA. For example, internal compe-
tence in the category of organisational competence and information processing capa-
bility in the category of Service intelligence integration skills. Moreover, the abilities to 
utilise information enable the value co-creation, where, e.g., shipment planning capa-
bility and information sharing capabilities in the category of organisational competence 
respectively service intelligence integration skills, were highlighted example of such 
operant resources. Additionally, the view on value and how it is created were highlighted 
via the resources of service flexibility, value creation mindset in the category of service 
vigour, and requirement reliability and service support consistency in the category of 
corporate dependability. Finally, the findings highlight the need of process adaptations 
for in addition to information exchange for value co-creation in port access manage-
ment. Here, operant resources in the categories of organisational competence (adapta-
tion skills and employee capabilities) and process and network management dexterity 
(process improvement capability, process integration skills and process visibility) high-
lighted such enabling of value co-creation.

Operant resource interaction in the port access management context

The operant resource categories found to enable value co-creation in port access man-
agement can work as a guidance for connections between operant resources and effec-
tive port access management. If the operant resources marked with an “X” in the Table 2 
would have been interacted among the terminal operator, the rail operators and the road 
operators, following the service dominant logic on value creation (Vargo and Lusch 
2008), value could have been co-created, that in turn could have led to effective port 
access management. Such port access management, with co-created value, can support 
to overcome ineffective terminal processes (Xie and Song 2018) and unnecessary move-
ments of containers at terminal (Azab and Morita 2022), by utilising the information in 
processes for all involved actors to coordinate the truck arrivals and departures.

The proposed service dominant logic viewpoint on value in port access manage-
ment in this paper adds to port access management literature around the conceptuali-
sation of value creation. Rather than perceiving value as generated from port to road 
and rail operators (cf. Li et al. 2020; Goodchild et al. (2011) or Torkjazi et al. (2018), 
this paper illustrates value co-creation perspective. By taking this perspective, the paper 
can identify and analyse operant resources that previous research has not considered to 
enable the value creation process in port access management. This perspective supports 
increased understanding around how actors involved in the port area operations can 
work together and are in need of each other’s resources, not only operand but as shown 
in this study operant. The operant is often not viewed in this sense, while the operand 
is mainly viewed to plan the operations in a port. To further include operant resources 
into the planning and collaboration with other actors, this paper indicate that the value 
co-creation process can be enhanced. In this way, the current study broadens the view 
on value in port maritime research (Cedillo-Campos et al. 2022; De Martino et al. 2015) 
and port access management (Jacobsson et al. 2017), by complementing previous value 
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co-creation papers (Hammervoll et al. 2014; Vural et al. 2019) with the port access man-
agement context.

The sharing of information in port access management is confirmed to be of impor-
tance, as indicated in previous research (Caballini et al. 2020; Jacobsson et al. 2017). 
The results from operant resource of process visibility indicate the value of informa-
tion exchange, even if made manual, to improve port access management. Moreover, 
the results from operant resources of information processing capability and informa-
tion exchange capability show that port access management suffers in efficiency without 
exchanged information.

The results indicate several aspects related to how interactions of operant resources 
can benefit the port access management. The study complements insights about 
the importance of multi-actor involvement for value co-creation in logistics set-
ups (Fredriksson et al. 2025), with the port access management context. The service 
dominant logic perspective provides insights around the combination of information 
exchange and knowledge and skills from the involved actors in the case support the port 
access management. For example, proactiveness and problem-solving capability indicate 
relevance for other actors’ knowledge and skills to support the port access management. 
The value creation involves understanding and aligning with the other actors’ value. 
Effective port access management cannot be achieved by only exchanging relevant infor-
mation, but identified operant resources also need be interacted among actors involved. 
We therefore propose,

Proposition 1  For value co-creation in port access management, information exchange is 
in additional need of interactions of operant resources between involved actors.

The port access management has several dependent processes, with responsibilities 
shared between the involved actors. This generates a complexity for value co-creation, 
that information exchange alone struggles to solve. For value co-creation to be achieved, 
all actors involved need to understand their role in the value creation. This might 
involve changes and adaptations of their processes, according to the information that is 
exchanged. These changes and adaptations of processes can, for example, lead to need of 
personnel to be educated to handle and react upon the information, as well as, planning 
and allocation of resources in other ways. The changes include internal processes, but 
also understanding of other actors’ processes, connected to port access management. 
Therefore, a broader view is needed to co-create value among all actors involved, where 
identified operant resources are considered and evaluate towards involved processes. 
We therefore propose:

Proposition 2  When port access management relies on information exchange between 
actors, value co-creation depends on changes in processes to utilise these interactions.

From a policy maker perspective, the findings in this paper provide insights for policy 
makers involved at port authorities and port cities. The co-created value propositions 
outlined for port access management in this paper provide understanding on how tech-
nological services for port operations influence the port and its surrounding areas. At 
port authority policy makers can take a role that is active towards fostering such tech-
nology by promoting it for the port operations. Additionally, policies aiming to increase 
collaboration between actors involved in port operations would provide benefits for this 
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kind of service for port access management. As this study finds the need for process 
adaptation to align involved actors’ processes with the shared information for the port 
access management, the policy makers at port authorities can either steer toward such 
adaptations or let the port operator manage this interorganisational issues on their own. 
Moreover, from policy makers chosen approach can influence the costs for achieving 
effective port access management. The driving actor for implementing port access man-
agement services is usually taking the costs for the information exchange system. How 
to share the costs and value from the service is difficult since port operators lack busi-
ness relations with hauliers. A policy maker at a port located close to congested roads 
or even cities can put pressure on the port for efficient port access management to meet 
the needs from the city. Examples of such needs are space restrictions and emissions 
improved by more efficient port access management to generate optimised port opera-
tions and less truck congestions at port area.

Conclusions
The purpose of this study was to explore operant resources for value co-creation among 
actors to achieve effective port access management in a port terminal. The actors rep-
resented were terminal operator, road operator, rail operators, OEM (Original Equip-
ment Manufacturer) and information system supplier. The paper discusses the enabling 
of operant resources for value co-creation in port access management. To achieve value 
co-creation in port access management the involved actors do not only need to share 
relevant information but manage to change their internal processes for information 
exchange to avoid administration work, as well as integrate the information in their 
internal processes. This viewpoint on business processes management for port access 
management adds understanding to how co-creation of value for efficient port access 
management can be limited by lack of process management from one organisation. 
Additionally, good knowledge about the other actors’ processes from involved individu-
als indicates enhanced value by proactive information exchange for efficient port access 
management.

From a theoretical perspective, this study enriches the literature on maritime port 
management by adding the original perspective on value of service dominant logic 
perspective on value in the port access management context. By taking road and rail 
operators into account for value creation in port access management, this paper adds 
contribution to the value propositions around port access management. These value 
propositions have in previous port access management literature mainly been limited to 
value offered from terminal operators to the other actors. Moreover, this study also adds 
to the prior literature on effective port access management that is limited to exchange of 
relevant information at the right time by the identified operant resources that also need 
be interacted among the actors involved. By deriving two propositions, the study pro-
vides insights to directions of future research in port access management, where infor-
mation exchange levels can be altered and KPIs around interactions of operant resources 
(such as information-processing capabilities) can be evaluated. Additionally, on top of 
such evaluation, a KPI around process integration for port operator, as well as, road and 
rail operators can be measured.

From a managerial perspective, this study contributes to decision-makers with insights 
around effective port access management that exchanging information is not the only 
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issue, but the actors need to make sure that they act upon the exchanged information 
by incorporating into their processes and educate their staff accordingly. In other words, 
no effective port access management is achieved as long as the information is not taken 
under considerations and the processes are changed accordingly. Practitioners can use 
the findings and outlined propositions to guide the work with port access management 
and make targets for their KPIs, such as turn-around time in port. These conclusions 
provide policymakers with important insights when leveraging their influence on inno-
vation in port digitalisation.

Although the identification of 29 operant resources that need to be interacted among 
actors involved, our findings indicate avenues for further research that can add nuance 
to our results. First, the used method of single case study limits the generalisability of 
the findings, which future research can address by conducting studies on a more gen-
eral level with quantitative approaches. Such studies can test the provided proposi-
tions in this paper and provide further insights on the proposed value perspective in 
other empirical contexts. Second, future research should focus on identifying which of 
the operant resources that must be interacted to achieve effective port access manage-
ment. For example, is it enough to interact with only some of the operant resources or 
must all of them be interacted? As a suggestion, a survey may be conducted where the 29 
resources are quantitively examined through different statistical analyses. Furthermore, 
more actors such as shippers and forwarders may be included to investigate if similar 
results are found.
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