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Management summary 
 

Research Context 

This thesis focusses on improving the utilisation of the eLink tool within the air cargo supply 

chain at Schiphol Airport. The tool asks companies that ship air freight to pre-register 

information of export shipments online before the shipment is transported to the airport. Where 

previously a stack of papers was always used for all air freight, eLink allows for a largely digital 

process by uploading all necessary shipment information and data about the company and 

person providing the transport in advance into Schiphol's IT system. This not only saves a lot 

of paper, it also ensures that fewer checks need to be done at the airport because the IT system 

already assesses whether a shipment meets the requirements for acceptance. This can reduce 

the throughput times and the congestion at the airport, something that Schiphol has been 

struggling with and which is to a lesser extent the current situation as well. It can be said that 

eLink contributes to the digitalisation and optimisation of the export delivery process in air 

freight at Schiphol Airport. However, despite making eLink “mandatory,” meaning that there 

are negative financial consequences if companies do not use eLink, the system's adoption rate 

level is not where key stakeholders of eLink want it to be. This research has been conducted in 

cooperation with the industry association Air Cargo Netherlands (ACN), with the goal of 

exploring and designing a new data-driven way of stimulating potential users to adopt eLink. 

Problem Definition 

Over the last six months, an average of 85.4% of all the shipments have been eLinked. (eLink 

will be used as a verb frequently.) This may seem like a high percentage, but since not using 

eLink has negative financial consequences for a user, the percentage should be higher. More 

context about who the users are is answered in the thesis. To continue, the lacking percentage 

leads to inefficiencies, different throughput times, and additional costs for stakeholders, for 

example, extra waiting times for trucks. Since eLink has been in operation already for more 

than three years, many (potential) eLink users have already made the choice to adopt eLink or 

not to. This formed an extra challenge to stimulate a behavioural change. Cargonaut, a 

subsidiary of the Royal Schiphol Group and product owner of eLink, offers a few tools that try 

to stimulate eLink users to increase their individual percentage. The eLink dashboard is the 

most important of these tools. As the user engagement with this dashboard is low, but it contains 

a lot of information and data insights, the eLink dashboard forms the reference point for this 

research. In other words, our solution choice is based on the outcomes of an assessment of the 

eLink dashboard. An assumption of the research is that sharing performance insights is a 

stimulating factor for (potential) users.  

Research Methodology 

In the search for a solution, the Design Science Research Methodology (DSRM) was applied 

to systematically address the problem. The research involved six phases: problem 

identification, defining objectives, designing and developing an IT artefact, demonstrating the 

artefact through user interaction, evaluating the solution’s effectiveness, and communicating 

the results. Interviews with eLink users provided qualitative insights into the barriers of eLink 

and the eLink dashboard adoption. Furthermore, a framework has been designed that enabled 

us to assess eLink as a process, the eLink dashboard, and subsequently to design the solution. 

The combination of the framework and field research enabled the research to find a practical 

solution, which is substantiated by academic literature.  
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Results 

The research revealed that despite its useful insights, the existing eLink dashboard remains 

underutilised due to its complexity and passive nature. The interviews and user engagement 

data of the dashboard suggest that many potential users are not even aware of the eLink 

dashboard and disadvantages of not using eLink. Therefore, an increase in awareness of the 

existence of the dashboard, together with an active approach, were the main criteria for the 

solution. The proposed solution is an automated mail that provides users with frequent updates 

on their eLink performance, including a non-eLinked shipment overview, key performance 

indicators (KPIs), and benchmarking data. This structure fits in nicely with the characteristics 

that the mail solution had to meet to support the dashboard. The push-based communication 

tool is designed to reduce the user effort and increase eLink engagement by providing 

actionable insights directly to users' inboxes. The mail functions as a high-level and easy-to- 

digest tool, and for everyone who wants to dive deeper into the performance, the dashboard 

still enables this. In this way, the dashboard keeps its strong characteristics and does not become 

redundant.  

Conclusions and Recommendations 

The research concluded that the eLink percentage can be increased by enhancing user 

engagement through an automated push-communication tool. The proposed mail solution is 

expected to increase the visibility of performance data, which lowers the threshold for 

monitoring eLink performances, and subsequently act on gathered insights. Furthermore, the 

mail tries to incentivise eLink users to address shipment partners or own employees, depending 

on who was responsible for eLink in case it has not been used. To conclude, the mail solution 

tries to convince (potential) eLink users to adopt eLink, or in case eLink is already adopted to 

a certain extent by a user, to achieve the maximum percentage. In this way, the solution can 

ultimately lead to a higher overall eLink percentage. It is recommended that ACN and 

Cargonaut implement the solution to complement the existing eLink dashboard, with a focus 

on continuous user feedback and system improvements to ensure its long-term effectiveness. 
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Chapter 1 Problem context 
The first chapter of the thesis provides the problem context for the research. The company that 

this thesis has been written for is introduced in Section 1.1, before Section 1.2 delves into 

relevant sector information that enables the reader to get a better sense and understanding of 

the research environment. Subsequently, Section 1.3 discusses the chosen core problem to 

solve, and thereafter, Section 1.4 clarifies the research objective. Afterwards, Section 1.5 

introduces the chosen research methodology along with all the research questions. Finally, 

Section 1.6 provides a conclusion of this chapter and an outline for the thesis.    

1.1 Company introduction 

Air Cargo Netherlands, hereafter referred to as ACN, is the Dutch industry association for air 

freight, located at Schiphol Airport. Founded in 2004, the goal of the company is to develop 

the Dutch air cargo industry in the broadest manner. ACN obtains this by actively bringing 

together their members to start or contribute to projects related to the development of the Dutch 

air cargo industry. The members of ACN can be divided into five types of companies in the air 

cargo supply chain. These are carriers, forwarders, handlers, service providers, and airlines. 

More about these companies and the supply chain of the sector is explained in the next section. 

In a community with so many stakeholders, ACN plays an important role in innovating and 

developing the Dutch air cargo industry. This research has also been done in close contact with 

Cargonaut, a subsidiary of the Royal Schiphol Group that provides the airport's information 

services. Cargonaut is the company that is managing the database of Schiphol Airport.    

1.2 Air cargo at Schiphol Airport 

To get an understanding of the action problem for this research, there is a need to have a basic 

understanding of the involved parties and the general process of the air cargo supply chain. 

Therefore, Section 1.2.1 explains what the general process of a freight shipped by air looks 

like. Subsequently, Section 1.2.2 introduces the current digitalisation strategy program at 

Schiphol Airport as well as eLink, a tool that is part of the digitalisation strategy, and the main 

subject for this research. Section 1.2.3 introduces the action problem.   

1.2.1 Air cargo supply chain 

This research is defined on the export side of the chain, since eLink is currently only available 

for export. Figure 1.1 shows the general process flow of an export freight that is shipped by air.  

Figure 1.1 General process of a freight shipped by air 
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The arrows in the figure highlight the existing relationships between the key players in the 

chain.  For all the black contractual relation lines, there is a communication line as well. There 

are exceptions to the process compared to how it is currently modelled. However, for most of 

the shipments, this is generally the process.  

The shipment process starts when the shipper and its customer agree on the product's 

transportation. The shipper then engages an (origin) forwarder, who books the necessary space 

on a flight with an airline and develops a roadmap for the shipment while communicating the 

lead time to the shipper. The forwarder can be seen as the manager of the entire shipment 

process. Subsequently, the shipper or forwarder ensures that the cargo is packed in a manner 

such that it can withstand the conditions inside the aircraft. Moreover, all documents, such as 

transport contracts or permits for border passage, must be made in order by the forwarder. Once 

the cargo is packed and the documents are in order, the product embarks on its journey.  

The forwarder engages a carrier, if it does not have its own trucks, to pick up the shipment. 

From the flowchart, there are two pathways at this point. The less common option involves 

taking the freight directly from the shipper to the handler. This is usually reserved for special 

transports, such as racehorses. The more common option is where shipments are consolidated 

at a second line warehouse owned by the forwarder or carrier, before they are transported to 

the handler. This helps to avoid inefficiencies and ensures that trucks have a higher load factor 

before lining up at the handler. Once the truck arrives at the gate of the handler, the handlers' 

work starts. For exports, handlers check and pack all shipments before loading them onto the 

aircraft. As said above, handlers check things that are related to the freight's dimensions, 

weight, and condition. The handler performs these checks to ensure that the freight is so-called 

'ready for carriage', a responsibility of the forwarder, which means that the freight meets the 

internationally agreed conditions for export goods. In the case that the cargo is not ready for 

carriage, the handler either rejects the shipment or must take further action to meet the 

necessary standards. In the latter case, the forwarder will receive a fine for delivering a 

shipment that did not meet the requirements. This whole situation creates an unnecessary waste 

of time and money and forms the focus of this thesis.  

1.2.2 Smart Cargo Mainport Program and eLink 

Schiphol Airport is not sitting still when it comes to developing its cargo industry. In 2016, the 

Smart Cargo Mainport Program (SCMP) was launched, which focusses on optimising the 

logistic processes at and around the airport, and making them safer. Previously, it was 

highlighted that handlers sometimes must do extra work to get a shipment ready for carriage, 

a problem that causes extra costs for the entire chain. In addition, reality showed that until 

2021, handlers did not know exactly what shipments were arriving during the day. Although it 

is common that forwarders usually send most shipments at the end of the week to the handlers, 

the arrivals of these shipments are random during a certain day. So, the trucks arrived at random 

times, with plenty of paper documents, with the only guarantee that it would be busier at the 

end of the week. This situation, strengthened by a staff shortage among handlers, created 

dramatic congestion at the airport, with queues of up to twelve hours at the handlers being no 

exception during the COVID pandemic. Something had to change, and therefore, within the 

digitisation and automation pillars of Schiphol's SCMP, the project 'Digitaal Vooraanmelden', 

Dutch for online pre-registering, was launched on January 1, 2021. The project makes it 

mandatory for forwarders or carriers to provide details of export shipments online in advance. 

The tool Schiphol uses for this is ‘eLink’, an application designed by a collaboration between 
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the Royal Schiphol Group, Cargonaut, and ACN. The data that forwarders or carriers need to 

submit for a shipment in eLink relates to documents regarding shipment agreements and safety 

hazards. By providing all this information in advance, handlers and customs can anticipate 

what is about to arrive, reducing the need for contact moments and paperwork. Next to that, 

the throughput time at the handler for a truck will be reduced via eLink because the handlers 

do not have to manually add all information into the Cargonaut system since it is already 

submitted online. This not only streamlines the entire export process but also reduces the lead 

time from shipper to airline, resulting in significant cost savings. As of September 1, 2021, 

digital pre-notification of a shipment via eLink is one of the criteria for obtaining a ready for 

carriage status.  

1.2.3. The action problem 

The previous section addressed that very long queues at the handlers were very common during 

the COVID pandemic. Although these queues are currently shorter compared to the COVID 

pandemic, the throughput time of a truck at the handler remains a concern at Schiphol Airport. 

The throughput time in this case exists of the waiting time until entering the gate at the handler 

together with the duration of the checks until the truck driver is able to start unloading. 

Digitalisation tools like eLink and some ongoing projects have the goal to reduce the 

throughput time. Staffing levels at the handler also impact the throughput time, but since this 

research is done in cooperation with an industry association (in close contact with Cargonaut), 

the search for a solution will be chain-wide and not for one of the handler companies.   

1.3 Problem cluster 

The problem cluster presents the action problem and the three potential core problems to solve. 

Since not all three problems can be addressed within the available time for the research, a 

choice will have to be made. A motivation for each core problem follows below before the 

reasoning for the chosen core problem is discussed.    

Figure 1.2 Problem cluster 
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The first core problem involves the eLink percentage. The value of online pre-registering via 

eLink has already been emphasised, which is that in theory pre-registering shipments in eLink 

will prevent long throughput times and chaos at the handlers, which also directly extends to the 

carriers and airlines and indirectly to the whole chain. A problem that Schiphol Airport 

currently faces is that not every shipment that can be pre-registered in eLink is actually pre-

registered. Although there are fines for not using eLink, some users take these costs for granted 

and avoid the pre-registration. The percentage of shipments that are currently being pre-

registered lies around 85%, following from Cargonaut data. This percentage should increase to 

as close as possible to 100 percent. According to Cargonaut, there are some special shipments 

where a company is not able to eLink a shipment, but this is not even close to the missing 17% 

of the total shipments. Next to that, there is a suspicion that some users do not know what their 

eLink score is and therefore do not know if they need to improve or how their competitors are 

doing. To provide users with eLink performance information, Cargonaut has operated a 

dashboard where all forwarders and carriers can see their own performances regarding eLink. 

However, the dashboard is not being used by many companies to improve the eLink percentage.  

The second core problem, already highlighted in Section 1.2.2, is that currently at Schiphol 

Airport, it is unknown when the trucks will arrive at the handlers. This is something that 

Schiphol wants to get rid of because the handlers often do not know which roller coaster they 

are facing again each day. An underlying reason for the random number of trucks arriving is 

the lack of a function in eLink or another program for time scheduling. Users do need to select 

a time in eLink when they will arrive at which handler, but it does not matter if this time is met. 

Schiphol is convinced that time-slot planning will be needed in the future, which is why it is 

already in development and planned to go live in 2025. So, defining time slots or anything 

related to planning—something that could be an IEM thesis topic—is already being tackled by 

the Royal Schiphol Group. Therefore, this core problem will not be the focus of this thesis.  

The third core problem in the cluster is the lack of a medium at ACN and Schiphol to give 

forwarders and carriers insight into how busy the handlers at Schiphol are. The consequence is 

the same as with the random arrival of trucks; it leads to peaks and troughs in the congestion 

at the handlers. Forwarders and carriers are not able to see a live overview of the congestion 

level at the handlers. This means that they are not able to respond to the congestion at certain 

time frames. The uncertainty of arrivals, together with the lack of 17% percent pre-registrations 

in eLink, leads to longer average throughput times at handlers and a waste of time and money. 

When a forwarder would be able to see the congestion level at a certain time at the handler, 

they could respond with their own or hired carriers accordingly to this congestion level.  

After conversations with ACN, Cargonaut, and the project manager of the SCMP, the decision 

has been made to address the first core problem—the lack of a data-driven medium that 

motivates eLink users to increase their eLink percentage. There are several reasons for this 

choice. The main reason is that increasing eLink percentages among forwarders and carriers is 

a problem to fix in the short term. This is because to implement SCMP's ‘digital scheduling’ 

with time slots, the second core problem, it is imperative that all shipments that can be pre-

registered via eLink are indeed being pre-registered. Failure to do so will result in different 

service times at the handlers, since a shipment that is not pre-registered in eLink will have a 

longer service time than a shipment that is pre-registered. If this remains the case, it is 

impossible to operate a well-functioning time-slot-based system. To conclude, the first core 

problem must be addressed before the second core problem can be effectively solved. Next to 
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this, Cargonaut owns a lot of data from which they believe more insights could be gathered to 

increase the eLink percentage. The Cargonaut dashboard already allows forwarders and carriers 

to login and see their individual performances. However, the companies do not use the 

dashboard enough as a medium to increase their percentage. This research will find a new way 

to share performance insights with potential eLink users in a way that stimulates them to 

improve their eLink percentage. The Cargonaut eLink dashboard will act as the reference point 

for this research. A delve into the eLink dashboard is part of Chapter 2.   

1.4 Research objective 

The goal of the research is to solve the action problem. This is done by coming up with a 

solution to the chosen core problem. To encourage eLink users to increase their eLink 

percentage, it is important to explore what factors drive or hinder the adoption of a tool with 

performance insights. Notice that an assumption for this research is that sharing performance 

insights can lead to an increase in the eLink percentage. Which KPIs form these performance 

insights and what criteria the tool must meet to achieve a high adoption level among users, are 

part of this research. The Cargonaut eLink dashboard, which contains a lot of data insights, 

forms the reference point for this research. Therefore, an extensive assessment of this 

dashboard is done to discover what new medium, from now on called IT artefact, can support 

the dashboard in stimulating eLink users to increase their eLink percentage. Furthermore, since 

the dashboard shows a lot of live information directly coming from the main IT system, it also 

acts as the data source for this research. So, the objective of this research is to build an IT 

artefact with relevant performance insights that can be shared with eLink users individually 

and whose content motivates them in the best way possible to increase their eLink percentage. 

The main research question is therefore:  

“With what IT artefact can ACN communicate the data from the dashboard to eLink users, 

with the goal of increasing the overall eLink percentage?” 

1.5  Methodology & Research Questions 

Using the appropriate problem-solving methodology is necessary for the process from problem 

identification to the appropriate solution. This section describes in detail the chosen technique 

and its steps, along with all the relevant sub-research questions.  

This research aims to increase eLink percentages among eLink users. This is obtained by 

developing an IT artefact. As the word artefact can be interpreted in a broad way, some 

examples of an artefact for this research could be a revision of the user interface of the 

dashboard, or an API that sends notifications to managers from eLink users when their 

percentage drops below a certain percentage. As an IT artefact will be created, the methodology 

that matches the best with this research is the Design Science Research Methodology (DSRM) 

(Peffers, 2007). Peffers describes this methodology as follows:  

 “Design science creates and evaluates IT artefacts intended to solve identified organizational 

problems. It involves a rigorous process to design artefacts to solve observed problems, to make 

research contributions, to evaluate the designs, and to communicate the results to appropriate 

audiences. (Peffers et al, 2007, page 49).”   

The method consists of six phases, each contributing to the creation of the artefact. This section 

goes through each of these six phases. Short explanations of the phases, together with the 

associated research questions, are described below.  
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1.5.1   Phase 1: Problem Identification and Motivation 

This initial phase involves defining the specific problem that needs to be solved. It includes 

understanding and articulating the problem's importance from a practical and academic 

perspective. For phase 1, there are three sub-research questions. 

• RQ1: What data is used in the dashboard that shows that the eLink percentage can be 

increased? 

• RQ2: Who are the (potential) users of the artefact? 

o Which companies influence the overall eLink percentage?  

• RQ3: What theoretical frameworks exist to improve B2B communication in terms of 

performance information provision in a logistics supply chain? 

1.5.2 Phase 2: Definition of the Objectives for a Solution 

Based on the identified problem, this phase focusses on setting clear, achievable objectives for 

the solution. This phase defines what a successful artefact for research must accomplish. There 

are two sub-research questions for this phase.   

• RQ4: What are the reasons that (potential) users of eLink do not use the information in 

the dashboard to increase their eLink use?  

o What criteria should the new artefact meet? 

• RQ5: What preconditions are there for the new IT artefact, considering data availability, 

the IT system of Schiphol Airport, and the legal rules for sharing? 

1.5.3 Phase 3: Design and Development 

This is the phase where the actual creation of the artefact takes place. Creativity and innovation 

are crucial in this phase to ensure the artefact is both functional and novel. This phase includes 

determining the artefact’s desired functionality and its architecture and, subsequently, creating 

the actual artefact (Peffers, 2007). There is one sub-research question for this phase:    

• RQ6: What performance insights (KPIs) will be shared within the artefact? 

o What data visualisation techniques will most effectively communicate these 

performance insights/KPIs to users? (answered with a literature review.) 

1.5.4 Phase 4: Demonstration 

In this phase, the artefact is demonstrated to operate in one or more scenarios. The purpose is 

to show that the artefact can effectively solve the problem. Demonstration can be conducted 

through case studies, experiments, simulations, or other appropriate methods (Peffers, 2007). 

A demonstration of the IT artefact has been done with a focus group consisting of forwarders, 

carriers, and handlers. Feedback, together with feedback from some of the interviewees and 

the company supervisor, iterated the research back to phase 3 for improvements.  

1.5.5 Phase 5: Evaluation 

Here, the performance and utility of the artefact are assessed against the objectives defined in 

phase two. This evaluation involves collecting feedback from users, conducting experiments, 

or using other evaluation methods. The research question that is relevant to this phase is: 

• RQ7: How can it be proven that the developed artefact is a successful proof of concept 

that will lead to increased eLink percentages? 

The new IT artefact can be seen as a success when the people that attended the showcase and 

the company supervisors are positive about the IT artefact and convinced that it could increase 
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the overall eLink percentage. To validate this, a user satisfaction survey among potential users 

has been conducted. Since the IT artefact includes technical challenges, a constraint is that 

Cargonaut feels confident about the ability to further develop the IT artefact. In the months that 

follow, the overall eLink percentage will show whether the solution has been a good one.  

1.5.6 Phase 6: Communication 

The last phase involves sharing the results of the research with stakeholders. Next to the 

publication of the thesis, the IT artefact will be integrated into the product, the database, and 

the communication channels of Cargonaut for this research.  

1.6 Thesis outline  

The first chapter lays the foundation for the understanding of the dynamics within the air cargo 

industry at Schiphol Airport. The aim of the research is to develop an IT artefact that 

communicates data from the dashboard towards (potential) eLink users, with the goal of 

improving the overall eLink percentage. It became clear that the eLink dashboard forms the 

reference point in the search for a new IT artefact. To discover what solution can complement 

the dashboard in the best way, an extensive assessment of the dashboard needs to be conducted 

to see where it lacks and, subsequently, what the main criteria for the IT artefact will be.  

For the outline of the thesis, a short summary of the chapters is provided in this paragraph. 

Chapter 2 dives into the current situation regarding eLink, including an explanation of the 

process and a quantitative data analysis regarding the percentages. The chapter provides an 

answer to RQ1 and RQ2. Subsequently, Chapter 3 discusses the academic perspective and 

presents the designed theoretical framework for the search for a solution, answering RQ3. 

Chapter 4 analyses the problem in the form of assessments of the dashboard and eLink as a 

broader processRF. The input for these assessments comes from the quantitative data analysis 

in Chapter 2 and the conducted interviews output, tackled in Chapter 4. The chapter provides 

an answer to RQ4. Subsequently, Chapter 5 discusses the solution design process and presents 

the solution, answering RQ5 and RQ6. The second last chapter reflects on the solution with the 

results of the satisfaction survey, providing an answer to RQ7. Lastly, Chapter 7 explains the 

conclusion, discussion, and recommendations to ACN. 
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Chapter 2 Current situation  
This chapter explores the current situation of eLink use and the existing information tools 

provided by Cargonaut regarding eLink. It will also analyse some relevant eLink data. The 

chapter will provide answers to the following research questions: 

• RQ1: What data is used in the dashboard that shows that the eLink percentage can be 

increased? 

• RQ2: Who are the (potential) users of the artefact? 

o Which companies influence the overall eLink percentage?  

Section 2.1 explains the process and stakeholders of eLink and already provides an answer to 

RQ2. Section 2.2 introduces the existing Cargonaut eLink dashboard, which provides eLink 

users with a lot of performance insights. Subsequently, Section 2.3 provides a quantitative data 

analysis using general eLink data within the dashboard. Section 2.4 highlights some other 

existing IT tools and concepts that Cargonaut and/or ACN did not implement, which identify 

criteria and constraints for the solution already. The chapter ends with a conclusion.  

2.1 Process and stakeholders of eLink 

As explained in Section 1.2.2, eLink is a medium that has been used since 2021 for digital pre-

registration of export shipments at Schiphol Airport. Notice that these pre-registrations are 

done by either a forwarder or a carrier. The tool that is being used to submit the pre-registration 

is called the eLink portal. Although this research is focused on a new IT artefact and the 

dashboard, and not on improving the portal, this portal can be seen as the basis for the 

dashboard content. In other words, user experiences and perceptions of the eLink portal 

influence the use of the dashboard and ultimately a new IT artefact. An investigation into the 

perceptions of the eLink tool has been tackled in the field research and is discussed in Chapter 

4. When looking at the process of eLink, it consists of two steps. One is adding the relevant 

documents to the Cargonaut system to ensure that the so-called ‘Ready for Take In’ (RTI) status 

turns green. This is always done by a forwarder. The second step involves entering the trip in 

the portal, where either the forwarder or most of the times the carrier fills in at which ground 

handler the truck will drop the shipments together with the Estimated Time of Arrival (ETA), 

amongst other things. Recall that it is not important if the ETA is met. In Figure 2.1, the required 

documents to attain a green RTI are listed. Only the RTI branch is relevant, since the right side 

of the figure shows if the shipment is happening fully paperless.  

An explanation of the documents is not relevant for the research, but to understand the 

percentages in the dashboard, it is necessary to know how a green RTI status can be achieved. 

It is also important to be aware that pre-registering an eLink trip can only be done when the 

four ovals representing relevant documents are green, except for PGTS, which is not always 

available. So, in the case of Figure 2.1, if the AvSec would have been green, the RTI would 

Figure 2.1 RTI branch (Cargonaut eLink video) 
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have been green as well, as the PGTS is not necessary. There is no important difference between 

the red dots with and N or X.  

To emphasise the role of the handlers regarding eLink, these companies do not work with the 

eLink portal. This is because they are not submitting documents or registering a trip, but they 

are the ones who receive the shipments. However, handlers have a great influence on the use 

of eLink, in the sense that they have the right to reject a shipment that has not been eLinked. If 

this happened all the time, this research would not be relevant anymore, but that is not the case. 

Some handlers still accept non-eLinked shipments, and because the shipment was not ready for 

carriage, the forwarder will receive a fine. If the forwarder attained a green RTI but the carrier 

did not eLink the shipment, the fine belongs to the carrier. Reasons why some shipments are 

still not being eLinked were asked during interviews and answered in Chapter 4. 

2.2 eLink dashboard  

As Cargonaut wants users to eLink their shipments, the company provides a medium where 

users can monitor their eLink percentage and see what shipments went wrong. This is the eLink 

dashboard. The original idea behind the eLink dashboard was that it could be used by 

forwarders and carriers to find information about their own eLink performance. However, the 

user engagement data that Cargonaut gathers for the dashboard shows that by far not all 

forwarders and carriers use the dashboard. The dashboard provides a very extensive gathering 

of data insights that are related to the delivery of export shipments. All forwarders and carriers 

received a personal login and code name, which enables them to access the dashboard and see 

their performances regarding eLink. Companies are only able to see their own performances, 

not those of competitors or the overall chain. In Figure 2.2, the user interface of the dashboard 

is shown, where some confidential data has been blurred. The eight orange number blocks 

below the percentages are explained and analysed in Section 2.3.1.  

Figure 2.2 Interface tab of the eLink dashboard 
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The aim of presenting the user interface and, in Figure 2.3, one of the important dashboard tabs 

is to enable the reader to get a sense of the dashboard, which gives the output of the interviews 

and subsequently the assessment of the dashboard more perspective. This means that for now, 

data insights such as the blue graphs below the percentages in Figure 2.2 do not have to be 

investigated. To continue, the dashboard consists of eleven tabs (visible at the bar below in 

Figure 2.2) and can be filtered based on the time and status of the shipments, amongst other 

things. Shipments that do not meet the ready for carriage conditions because of no eLink can 

be found in the ‘Non-Compliant’ tab, displayed in Figure 2.3. This tab enables eLink users to 

investigate the specific reasons why a shipment was not pre-registered via eLink and what 

happened to them, for example, if they were either refused or accepted by the handler. Every 

potential reason represents a column, which contains the shipment identification in the form of 

a so-called Air Waybill (AWB) number.  

2.3 eLink data analysis  

To pursue the goal of implementing a successful new IT artefact, it is essential to get a 

quantitative understanding of the current eLink and dashboard adoption among the users. As 

mentioned, the conclusion is that just a minority of the companies actively access the 

dashboard. Whether this is due to not being aware of its existence or denying this existence is 

answered in Chapter 4. This section is split into Section 2.3.1, which analyses some percentage 

statistics regarding eLink, and Section 2.3.2, which shows the correlations between the 

company size and the eLink percentage as well as the standard deviation.   

2.3.1 eLink and RTI percentages 

As mentioned in Section 2.2 already, an explanation and analysis of the percentages in the 

dashboard is discussed in this section. See in Figure 2.4 the percentages in the header of the 

dashboard again. 

Figure 2.3 Non-compliant tab of the eLink dashboard 
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The overall eLink percentage in the upper left corner is related to the other percentages in the 

row. The (green) RTI percentage, the fourth block, is the second most important value. Recall 

that a green RTI status can be achieved by the forwarder when they submit the necessary 

documents. The fifth, seventh, and eighth percentages represent the necessary documents for 

the green RTI. The reason that percentage seven, the PGTS, is lower than the RTI is that, as 

explained, this is the only situation where the RTI can be green while the PGTS is red. Since a 

green RTI is a pre-condition for making a trip in eLink, the eLink percentage can never be 

higher than the RTI percentage. As it is not certain that the 83.2% for eLink and 89.7% for RTI 

are representative of the average values for a month, both percentages per month over the past 

six months are shown in Table 2.1 below.  

 

 

 

 

 

 

 

Table 2.1 eLink and RTI percentage data 

Based on the values in Table 2.1 and the number of shipments per month (not shown here), a 

weighted average can be calculated, which provides a more realistic value than just the value 

of one month. For the eLink percentage, this comes down to 85.4%, and for the (green) RTI 

percentage, the value is 89.6%. The (positive) difference between the two percentages 

represents the percentage of shipments that could have been eLinked because there was a green 

RTI status but were not. This situation occurs in around 4.2% of the shipments. This means that 

from the 14.6% shipments that have not been eLinked, 4.2% achieved a green RTI but were 

not eLinked, and so in 10.4% of the cases the shipment could not have been eLinked due to a 

red RTI. If the 14.6% non-eLinked shipments are now considered as 100%, it means that 28.7% 

of the shipments could have been eLinked, while the other portion, 71.3%, could not have been 

eLinked due to a red RTI. This insight is interesting because a red RTI is always the 

responsibility of the forwarder, and registering the eLink trip can be done by both carriers and 

forwarders. There are known situations where no RTI status can be achieved, but all sources 

for this research indicate that the percentage cannot be as large as it currently is. The conclusion 

of the provided insights is that in most cases where a shipment has not been eLinked, the 

responsibility lies with the forwarder. Notice that this is an initial responsibility, since it could 

be that there is an agreement with a carrier that is not going to eLink the shipment anyway.  

Month Average eLink % Average RTI (%) 

Feb 2024 82.7% 87.4% 

Mar 2024 83.7% 88.8% 

Apr 2024 85.9% 89.0% 

May 2024 87.0% 90.4% 

Jun 2024 84.4% 89.7% 

Jul 2024 87.4% 90.9% 

         Figure 2.4 Dashboard percentages 
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2.3.2 Correlations company size and percentage/standard deviation 

Since there are more than 300 forwarders and more than 150 carriers active at Schiphol Airport, 

it is interesting to see if the eLink adoption is different among these companies. The most 

interesting moderator variable is the size of the company. In Table 2.2, the following four 

columns can be seen; size range of a forwarder measured in the number of AWBs in July 2024, 

the number of active forwarders within the size range, the eLink percentage that these 

forwarders score on average, and the standard deviation. Unfortunately, the same data for the 

carriers was not available.  

 Table 2.2 eLink data forwarders 

To get an understanding of a relationship between the size of a forwarder and the average 

percentage that the forwarder scores, the correlation coefficient between the two is calculated 

using the correlation coefficient formula. From this formula, the value for the correlation 

coefficient results in 0.627, which can be seen as a moderate positive correlation. This means 

that there is a tendency for a larger forwarder (more AWBs) on average to achieve a higher 

eLink percentage. To check if the coefficient is statistically significant, a t-test can be done. 

This results in a t-statistic value of 2.41, which is greater than the critical t-value of 2.26. This, 

together with a p-value of 0.039, which is less than the upper limit of 0.05 with a 95% 

confidence level, ensures that we can conclude that the correlation is statistically significant at 

the 95% confidence level. This means that the positive correlation between company size and 

the average eLink percentage is unlikely to be due to chance. The conclusion is that although 

there is a moderate correlation between the company size and its eLink percentage, the focus 

for the new IT artefact should not specifically be on the smaller forwarders. This is because the 

problem of lacking eLink percentages is present at every size range, and also larger forwarders 

have a greater influence on the overall eLink percentage, since they have more shipments. 

For the standard deviation, the correlation coefficient between it and the size of the forwarders 

has a value of -0.626. This negative value indicates that there is a moderate trend that with the 

larger forwarders there seems to be a lower standard deviation. There is an explanation for this, 

since within the smaller forwarders, there is a large group that adopted eLink and scores 100%, 

and there is a group that did not adopt eLink at all, and so their score is 0%. This sight reduces 

once the forwarders increase in size, where it can be seen that on average every company at 

least adopted eLink to a certain extent (almost no 0% scores). The conclusion is that on average, 

#AWBs in July 
2024 

# of active forwarders 
in July 2024 

Average eLink% in July 
2024 

Standard deviation 
in July 2024 

1-99 117 62.90% 0.355 
100-199 43 83.54% 0.275 
200-299 34 94.61% 0.088 
300-399 11 90.80% 0.119 
400-499 10 90.08% 0.220 
500-599 12 77.82% 0.293 
600-699 7 97.34% 0.019 
700-799 8 93.71% 0.059 
800-899 4 90.19% 0.142 
900-999 5 96.82% 0.016 
1000+ 66 95.11% 0.117 



 

[13] 

 

smaller forwarders will probably be harder to convince of eLink adoption, since a number of 

them have no experience with eLink at all.      

2.4 Other existing IT artefacts and concepts 

In addition to the eLink dashboard, Cargonaut offers forwarders and carriers the eLink status 

API. This API allows forwarders and carriers to read all shipment statuses directly in their own 

IT systems. This reduces the need to check statuses in the dashboard, as they are able to see it 

in their own system. At the start of this research, only one company, a carrier, used this API. 

For now, the eLink dashboard is the only tool that Cargonaut provides eLink users with to see 

performance insights. However, there are concepts that have not been implemented, from 

which criteria and constraints can be established for our solution. From the community, some 

forwarders came up with an idea to publish a ranking with eLink percentages on the website 

of ACN. Although Cargonaut and ACN would have liked to add a new tool that could stimulate 

companies to increase their eLink percentage, this solution could create a hostile environment 

in a way that forwarders could point out to the ranking to steal customers of a competitor. This 

is not the ideal situation for Schiphol Airport, and especially not for an industry association like 

ACN. The consensus decision-making environment is something to keep in mind when 

choosing the right IT artefact for this research. In other words, the solution for this research 

must not harm or favour certain companies, which could lead to a hostile environment. Also 

important to mention is that currently, Cargonaut is the product owner of the eLink portal, API, 

and eLink dashboard. However, there is no business owner for eLink. This means that there is 

no company or person that forms the link between Cargonaut and the eLink users. The result 

is that, on the one hand, eLink users are not stimulated by a business owner to increase 

percentages and to use the information provision in the form of the dashboard or the API. On 

the other hand, this means that hardly any improvement points are suggested to the product 

owner, with the goal of improving the tool, API, and eLink dashboard.  

2.5 Conclusion 

This chapter delved into the current situation surrounding the use of eLink, its stakeholders, 

and the existing information provision. The percentage analysis shows that there is room for 

improvement regarding the overall eLink percentage. It shows that the weighted average eLink 

and green RTI percentages are 85.4% and 89.6%, respectively, from which it can be concluded 

that the percentages could be increased, although it is not certain what percent of the shipments 

exactly cannot be eLinked. From the calculated correlations, we conclude that the solution will 

not necessarily focus on particular size forwarders and carriers. Furthermore, from the process 

explanation, it can be concluded that forwarders and carriers are the direct users of both the 

eLink tool and dashboard, as well as the factors that influence the eLink percentage. Since 

handlers at the airport play an important but indirect role, the answer to RQ2 is that forwarders 

and carriers are the potential users of the new IT artefact. Furthermore, the chapter revealed 

that the Cargonaut eLink dashboard currently serves as the main tool for users that allows them 

to monitor their eLink performances. The dashboard contains a lot of data, but the limited user 

engagement prevents it from reaching its full potential. Alternative concepts have underscored 

the importance of designing a solution that aligns with the ethos of the air cargo community at 

Schiphol Airport, especially in favour of ACN. This chapter sets the stage for the next phase of 

the study, where we will delve into the theoretical perspective of the research, before user 

perceptions of the dashboard and eLink in a broader sense are investigated. The next phases 

will ultimately lead to an answer to the main research question. 
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Chapter 3 Theoretical perspective 
The third chapter of the thesis delves into the academic perspective behind the problem to solve 

for this research. It will elaborate on existing theoretical models for implementing a new 

technological tool and ultimately provide a self-designed theoretical framework based on the 

existing models and relevant aspects for the air cargo sector. The framework will serve as a 

guideline in the search of an IT artefact that will stimulate eLink users to increase their 

percentage. The chapter provides an answer to the third research question:  

• RQ3: What theoretical frameworks exist to improve B2B communication in terms of 

performance information provision in a logistics supply chain?  

The research question has been answered by performing a Systematic Literature Review (SLR). 

Details of this SLR have been added as Appendix A. Section 3.1 introduces the two theoretical 

models that have been included in the final theoretical framework. Subsequently, in Section 

3.2, some relevant aspects for the air cargo supply chain are explored, which ensure that the 

final theoretical framework is more affiliated with the research environment. In Section 3.3, 

the designed framework is discussed before the chapter ends with a conclusion. 

3.1 Theoretical frameworks for a new IT artefact 

The final set of articles from the SLR were centred around two subjects: technology adoption 

and user behaviour. This section introduces two key theoretical frameworks that offer insights 

into these two subjects. These are the Unified Theory of Acceptance and Use of Technology 

(UTAUT) and the Theory of Planned Behaviour (TPB). The UTAUT framework, explained in 

Section 3.1.1 and developed by Venkatesh et al. (2003), provides a comprehensive model to 

evaluate factors influencing technology acceptance. The TPB, explained in Section 3.1.2 and 

proposed by Ajzen (1991), focusses on the psychological determinants of behaviour. 

Subsequently, Section 3.1.3 explains how both theories are applied and aims to establish a 

foundation for analysing the adoption and effective use of mainly the eLink dashboard, but 

eLink in the broader sense as well.  

3.1.1 Unified Theory of Acceptance and Use of Technology (UTAUT) 

A theoretical model that can serve as a guideline for technology adoption is the Unified Theory 

of Acceptance and Use of Technology (UTAUT). The theory provides a theoretical 

foundation for understanding factors that influence user acceptance and use of technology. 

Originally developed by Venkatesh et al. (2003), the UTAUT synthesises some key elements 

from several models of technology acceptance, offering a robust and widely applicable 

theoretical foundation for examining how users perceive and interact with new technologies. 

The UTAUT is well-suited for research within industries like air cargo, where multiple 

stakeholders must adopt and use the technology to make it effective. 

UTAUT exists of four core constructs, which are Performance Expectancy, Effort 

Expectancy, Social Influence, and Facilitating Conditions. An analysis of the four constructs 

is assessed on the eLink dashboard to understand the factors that drive or hinder the adoption 

and continued use of it. Subsequently, the results from the assessment will show the constructs 

that need improvement, and thus what the main criteria are for the new IT artefact. The process 

above is initiated after all the data has been gathered. Each of the four constructs is discussed 

below to enhance the understanding of each construct in the literature.  
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1) Performance Expectancy: The degree to which an individual believes that using a 

particular technology will help them improve their job performance or achieve gains in 

their tasks.  

Research underscores that when users perceive a tool as beneficial, the likelihood of its 

successful adoption rises. For instance, Venkatesh et al. (2016) highlight the critical role of 

performance expectancy in driving technology adoption. The potential of a new tool to 

streamline operations and improve communication, as discussed by Gesell et al. (2018), will 

be crucial in motivating users to embrace it. Criteria such as frequency of updates and real-

time data insights are part of this effective communication. 

2) Effort Expectancy: The perception of how easy or difficult it is to use a particular 

technology or application according to a user.  

Users are more likely to adopt a technology if it is easy to use and aligns with their existing 

workflows. Venkatesh et al. (2016) emphasise the importance of reducing the complexity of 

the tool to encourage adoption. Additionally, Chan et al. (2007) suggest that strategically 

aligning the tool with current processes can minimise disruption, resulting in a smoother 

transition for users. This means that ensuring that the tool is user-friendly and requires minimal 

effort to integrate into daily operations is key to a successful adoption. 

3) Social Influence: The extent to which an individual feels that important others (e.g., peers, 

managers, partners) believe they should use the new technology.  

Social influence reflects the impact of key stakeholders on the decision to adopt the new IT 

tool. When influential figures or organisations within the industry advocate for a technology, 

others are more likely to follow suit. Venkatesh et al. (2016) point out the significance of social 

influence in technology adoption, especially in environments where industry leaders set the 

tone. Moreover, Gesell et al. (2018) demonstrate that the behaviours of leading companies can 

shape industry-wide practices. 

4) Facilitating Conditions: the degree to which an individual believes that an organisation or 

system has the infrastructure and support (e.g., technical help, resources) needed to 

facilitate the use of the technology. 

The degree to which users believe that there exists an adequate support system is critical for 

ensuring that the technology can be successfully integrated and utilised. Chan et al. (2007) 

stress the importance of the infrastructure in supporting IT adoption. After adoption, continuous 

engagement is very important. Research by Bhattacherjee (2001) emphasises the importance 

of continuous user engagement, which can be more effectively maintained through active 

interventions, such as mail notifications. 

In conclusion, the UTAUT forms a strong starting point, particularly for understanding the 

adoption of new technology within a sector such as air cargo. However, the theory’s main focus 

on technology adoption undermines the behavioural attitude change, an aspect that can be seen 

as key for this research. Therefore, the Theory of Planned Behaviour (TPB) is introduced in 

the next section, with the goal of integrating both theoretical models to design a comprehensive 

framework for the research, focussing on both the adoption of the technology and the ongoing 

behavioural changes the research aims to stimulate. 
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3.1.2 Theory of Planned Behaviour (TPB) 

The Theory of Planned Behaviour (TPB), developed by Ajzen (1991), is a psychological 

framework that explains how individual attitudes, subjective norms, and perceived behavioural 

control influence intentions and subsequent behaviours. TPB highlights that an individual’s 

intention to perform a certain behaviour is the most significant predictor of whether they will 

actually engage in that behaviour. The theory is shaped by three core components: Attitude 

Towards the Behaviour, Subjective Norms, and Perceived Behavioural Control. 

1) Attitude Towards the Behaviour: This refers to an individual’s positive or negative 

evaluation of performing a particular behaviour. It reflects how favourably or unfavourably 

they view the behaviour in question. A positive attitude towards the benefits of a 

technology, driven by their perceived usefulness in improving, is likely to increase the 

adoption and consistent use of a technology (Davis, 1989). 

2) Subjective Norms: This aspect refers to the perceived social pressure to perform or not 

perform a particular behaviour. This aspect reflects the influence of others, such as peers, 

competitors, or industry standards, on an individual's decision-making. Subjective norms 

capture the perceived social pressure that potential users experience to use a certain 

technology. This is closely related to the UTAUT’s Social Influence, which highlights that 

particularly pressure from industry peers and organisational leadership can significantly 

affect the adoption of a technology (Venkatesh et al., 2003).  

3) Perceived Behavioural Control: This aspect refers to the individual’s perception of their 

ability to perform the behaviour. It encompasses the resources, skills, and opportunities 

available to them, as well as the perceived difficulty of the behaviour. This component can 

be seen as related to the Facilitating Conditions construct of the UTAUT, such as the 

availability of technical support and real-time feedback, which play a crucial role here 

(Venkatesh et al., 2003). The greater the perceived control over the behaviour, the stronger 

the intention to engage in it, especially when individuals believe they can overcome 

obstacles. 

3.1.3 Application of the UTAUT and TPB 

While UTAUT effectively addresses the technological and organisational aspects of adoption, 

TPB offers a deeper understanding of the psychological and social factors influencing 

stakeholders’ decisions to adopt and consistently use a new technology. Something important 

to realise is that the use of the dashboard typically occurs after a company has already decided 

to adopt eLink and to what extent. The decision to use eLink and the associated tool is the 

initial step, and the decision to use the dashboard is the sequential step. That means that the 

user engagement of the dashboard is related to the perceptions that users have with eLink. For 

this reason, the theoretical framework should also focus on these perceptions. The main focus 

remains on the dashboard, since this tool forms the reference point for a new IT artefact. 

However, ignoring the problems in the initial step of adopting and using eLink and especially 

the perceptions towards eLink could result in an incomplete understanding of the underlying 

issue, which is that the dashboard is not being used enough to improve eLink percentages. It is 

important to acknowledge that the initial problems can significantly impact the broader context 

and so the effectiveness of a proposed solution.  

Based on the foregoing, it makes sense to apply the UTAUT specifically to the dashboard, and 

the TPB can be used to explore the perceptions towards the adoption and use of eLink in a 
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broader sense. Therefore, the four constructs of the UTAUT, as well as the three core 

components of TPB, are explained in the research context and listed below.   

UTAUT aspects: 

1) Performance Expectancy: The extent to which forwarders and carriers believe that the 

eLink dashboard (and the new IT tool) will improve the individual eLink performance. The 

user engagement data gives a premonition that this aspect is perceived that well among 

(potential) dashboard users. The interviews will confirm this or not. 

2) Effort Expectancy: The ease of use associated with the eLink dashboard (and new IT tool). 

Asking about experiences with the dashboard will enable enough output to estimate how 

this aspect is perceived among forwarders and carriers.  

3) Social Influence: The influence of key stakeholders on the decision to use the eLink 

dashboard (and new IT tool). During the interviews, the Social Influence will be tested by 

asking about the role of intrinsic and extrinsic motivation regarding visiting the eLink 

dashboard. Furthermore, the interviews will need to determine the relationships between 

forwarders and carriers, partners, etc. By discovering important relationships, a new 

artefact can respond to them. 

4) Facilitating Conditions. The belief that the organisational and technical infrastructure 

exists to support the use of the eLink dashboard (and new IT tool).  

TPB aspects: 

1) Attitude Towards the Behaviour: In the context of this research, the component reflects 

how carriers and forwarders perceive the use of eLink. For the interviews, it is important 

to explore how forwarders and carriers currently feel about eLink and their perceptions of 

a new tool designed to provide performance insights. Understanding these attitudes will 

help to predict and influence their willingness to adopt the eLink tool. 

2) Subjective Norms: Subjective norms capture the perceived social pressure that carriers 

and forwarders experience to use the eLink system. To get an indication of the subjective 

norms, the interviews will explore to what extent forwarders and carriers feel compelled or 

discouraged by their peers or industry standards to adopt eLink. This might provide insights 

into some social factors that may drive or hinder the adoption of the eLink. 

3) Perceived Behavioural Control: Perceived behavioural control refers to users' perceptions 

of their ability to effectively use the eLink system and the new IT artefact. To include this 

component, the interviews will explore barriers that might prevent carriers and forwarders 

from adopting eLink, as well as the dashboard, such as IT experience and lack of resources. 

Understanding these barriers can be seen as critical in ensuring that the new IT artefact is 

designed to be accessible and user-friendly. 

By integrating the TPB into the research alongside the UTAUT, a more comprehensive 

understanding of both the technological and behavioural factors driving use of the eLink tool 

and dashboard can be achieved. This dual approach enables the research to not only focus on 

the negatives of the dashboard but also to devise strategies that enhance motivation and address 

barriers of the whole eLink process, from the tool to the dashboard, ultimately leading to a 

more effective new IT artefact and more comprehensive advice for further research. 
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3.2 Relevant aspects for the air cargo supply chain 

Although an integration of the UTAUT and TPB would result in a more comprehensive 

theoretical framework, both models are designed to be applicable among many sectors. 

Therefore, it is crucial to consider some relevant aspects of the air cargo supply chain in 

addition to the TPB and UTAUT frameworks. because the specific context in which a 

technology is implemented can significantly influence its adoption and effectiveness 

(Venkatesh, 2003). According to a performed literature study searching for important specific 

aspects for the sector regarding performance insights, there are three results: 

1. Data Visibility and Transparency: This aspect refers to the extent to which carriers and 

forwarders can access and understand their performance metrics, as well as the impact that 

these metrics have on the broader eLink process. Enhanced data visibility can lead to improved 

decision-making and performance across the supply chain (Zhang & Bhattacharyya, 2010). 

Translated to this research, the extent to which companies are able to see direct impacts of their 

actions on the eLink performances, the stronger the incentive is for a behavioural change. In 

terms of transparency, Fawcett et al. (2007) emphasise the importance of transparency and 

connectivity in data sharing, which are crucial for building trust and collaboration in the supply 

chain. This means that the solution for this research should increase the transparency, if this is 

a goal and possible, over the whole chain and not only carriers or only forwarders.  

2. Incentivisation and Rewards: The aspect involves providing tangible or intangible benefits 

to carriers and forwarders for adopting the eLink system and improving their performance. 

Financial rewards for parties that eLink every shipment might be interesting, but this should be 

a separate research. While direct (financial) rewards for using the dashboard may not be 

feasible, incentivisation of the eLink users is. Bock et al. (2005) emphasise that when users 

understand the tangible benefits of an IT system, they are more likely to adopt it. The extent to 

which users, especially the lower scoring users, foresee these tangible benefits forms a focus 

for the interviews. The less the companies are aware of the tangible benefits of eLink, the more 

interesting it becomes to include the benefits in the new IT artefact. 

3. Real-Time Feedback: Real-time feedback, or at least very frequently shared, is critical in a 

dynamic environment such as the air cargo supply chain. Multiple studies conclude that the 

importance of real-time feedback drives engagement of supply chain parties and improves the 

overall performances of the chain (Zhang & Bhattacharyya, 2010; Bhattacherjee, 2001). Real-

time feedback enables eLink users to adjust their operations promptly to meet the eLink 

requirements. For the interviews, opinions will be collected about the preliminary frequency 

for the sharing of the performance insights. Knowing that the literature indicates that real-time 

feedback is optimal, a conclusion can be drawn based on comparing what the literature 

indicates and the output of the interviews. Other factors, including the capabilities of 

Cargonaut's IT system, also play an important role related to the frequency of sharing for the 

new IT artefact. 

To conclude, these three aspects—data visibility and transparency, incentivisation and rewards, 

and real-time feedback—are important to the development and success of the new IT artefact. 

By addressing these factors, the theoretical framework provides a better reflection of the 

challenges and drivers of technology adoption, specifically in the air cargo supply chain. The 

three aspects will be integrated with the UTAUT and the TPB in the theoretical framework. 
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3.3 Integration of UTAUT, TPB, and aspects of the air cargo supply chain 

Figure 3.1 shows the designed integrated theoretical framework. The lines represent aspects 

that enforce another aspect. For example, attitude towards behaviour of the TPB enforces the 

performance expectancy of the UTAUT. Since the adoption and use of the dashboard depend 

on the perceptions of eLink that most users have already developed, a sequential framework 

has been chosen in the framework, consisting of three phases and three moderator variables. 

Below follows an elaboration of the phases. 

1. Perceptions of eLink: As explained in Section 3.1.2, failing to address the initial issues with 

adopting eLink, particularly the perceptions about the process and tool, could lead to an 

incomplete understanding of the problem that the dashboard is not being used enough to 

improve eLink percentages. It is crucial to recognise that the initial problems can significantly 

affect the overall context and the effectiveness of any proposed solution. Therefore, the 

research will also focus on the factors that influence the decision to adopt eLink, so what 

motivations there are to use or not use eLink. 

2. Dashboard adoption and use of it: Once the decision to adopt eLink is made, the dashboard 

becomes a tool for managing and optimising the use of eLink. The dashboard serves as a 

secondary step that provides insights and could help companies monitor and improve their 

eLink performance. Since this dashboard acts as a reference point for the development of a new 

IT artefact, data about user perceptions and experiences with the dashboard will be gathered 

via interviews. The interview data will ensure that an assessment of the UTAUT on the 

dashboard can be conducted. This assessment will reveal the constructs where the dashboard 

falls short and improvements can be made. Subsequently, the outcomes serve as input for a 

new IT artefact. 

3. Development of a new IT artefact and Continued Use: The last sequential step is about 

the new IT artefact. All the interview questions are related to steps one and two of the integrated 

framework. The outcomes of these interview questions will reveal the gaps in both the TPB 

      Figure 3.1 Integrated theoretical framework 
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regarding the eLink process and tool, and the UTAUT regarding the eLink dashboard. The gaps 

in the TPB will be used to provide a more all-encompassing final recommendation for ACN 

and Cargonaut. The gaps in the dashboard, according to the UTAUT, are the most interesting 

for this step, as they will serve as input for the development of the new IT artefact. The results 

of the gaps in the dashboard will, together with insights from the three aspects specific to the 

air cargo supply chain, define the exact framework for the new IT artefact.   

On the right in the figure, there are three moderator variables displayed. Baron and Kenny 

(1986) explain that these moderator variables are essential for distinguishing how certain 

conditions or characteristics affect the strength of the relationship between a predictor and an 

outcome. The role of these variables in this research is vital because the air cargo supply chain 

contains more than 300 forwarders and more than 150 truckers, ranging from very small to 

very large. Since the number of interviews that are conducted is scarce, drawing a conclusion 

based on a single or a couple of interviews while there are more than 500 active companies at 

Schiphol Airport most likely does not capture all perspectives. Therefore, it is important to 

acknowledge the role of the moderator variables for drawing conclusions where they are 

relevant. Two of the three moderator variables, ‘IT experience’ and ‘Company size’, are chosen 

based on a literature search on moderator variables relevant for technology adoption. The last 

one, commitment to community, plays an important role as well, since Mamonov and 

Benbunan-Fich (2018) highlight that commitment to a community can influence participation 

and adoption of new platforms in general.  

3.4 Conclusion 

In this chapter, the theoretical foundation for addressing the research problem has been 

established. Through a systematic literature review (SLR), relevant theoretical models—

UTAUT and TPB—were identified as the primary models to guide the analysis of the 

technology adoption and user behaviour for assessing the eLink dashboard and for the 

development of the new IT artefact. The models together underscore the importance of 

considering both technological and behavioural factors in understanding and enhancing the 

adoption process of technology, which provides a basis for the research’s practical and 

theoretical contributions. The TPB and UTAUT were integrated in their own sequential step 

and combined with three sector-specific aspects. The aspects serve as subjects for the interview 

questions in the next phase. Based on the output of these interviews, the dashboard can be 

assessed and a new IT artefact choice can be made. To conclude, a comprehensive and tailored 

theoretical framework has been created. The framework not only answers the third research 

question by identifying relevant theoretical foundations for improving B2B communication in 

a logistics supply chain but also serves as a guideline for subsequent research phases.  
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Chapter 4 Problem analysis 
This chapter delves into the qualitative part of the research, in the form of field research. It will 

reveal the root causes behind the problem of no perfect eLink percentages and the situation that 

many companies do not use the eLink dashboard to improve their percentage. Additionally, the 

assessment of eLink in the broader sense, and even more important, that of the eLink 

dashboard, are part of this chapter. The chapter answers the fourth research question: 

• RQ4: What are the reasons that (potential) users of eLink do not use the information in 

the dashboard to increase their eLink use? 

o What criteria should the new artefact meet? 

Section 4.1 explains the field research methodology, among the results. Based on these results, 

eLink in the broader sense is assessed using the TPB in Section 4.2, and the dashboard is 

assessed using the UTAUT in Sections 4.3 and 4.4. The goal of the chapter is to reveal the 

factors that hinder the adoption of the eLink dashboard by assessing the UTAUT on it. These 

outcomes form the input for the main criteria the new IT artefact should meet. The chapter ends 

with a conclusion.  

4.1 Field research 

This section outlines the approach taken to gather insights from the eLink users, focussing on 

the use and motivation for eLink, and even more on the eLink dashboard. At this point, it is 

clear that the target group for the new IT artefact are forwarders and carriers, and not the 

handlers. The field research is conducted by gathering qualitative data in the form of interviews 

and an observation at one of the carriers, with the latter having the aim of seeing the benefits 

of eLink in practice. This observation provided some feedback in the sense of employees 

perceptions related to working with the eLink tool. This section is split up into four sub-

sections. First, Section 4.1.1 discusses the strategy of the company selection for the interviews. 

Subsequently, Section 4.1.2 dives into the process of conducting and analysing the interviews, 

before Section 4.1.3 provides the interpretation of the interview outcomes. Lastly, Section 4.1.4 

will list the most important conclusions of the field research, which form the input for both 

assessments.    

4.1.1 Company selection for interviews 

As there are more than 300 forwarders and 150 carriers active at Schiphol Airport, not all of 

them can be approached for an interview. The intended strategy for the selection of companies 

to interview is illustrated in the left square in Figure 4.1, where one company from each 

quadrant would cover the full circle of users together. However, the intended strategy has not 

been followed, and the real strategy is given in the right matrix in the same figure, including 

the eLink percentages (of June 2024). From the figure, it can be seen that two forwarders with 

a relatively high eLink percentage have been interviewed. The reason for this is that the second 

chosen company was the initial forwarder that was approached, but due to a response delay, 

another forwarder with a high eLink percentage had been approached. However, the person 

representing this initial approached company is known to be very active within the community, 

and the company scores, on average, the highest eLink percentage of all forwarders. Moving 

down in the figure, the forwarder with the low eLink percentage has been selected based on a 

data list with companies that had the most non-eLinked shipments during June 2024.   
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On the carrier side, it can be seen that no company with a relatively worse eLink percentage 

has been interviewed, but two companies with a relatively high percentage have. Although 

there has not been an interview with a low scoring carrier, the interview with the forwarder that 

scores relatively low on eLink revealed interesting insights about one of their main carriers, 

which does not use eLink at all. However, to compensate for the lack of a stand-alone interview 

with a carrier that scores a low eLink percentage, two of the largest carriers at Schiphol Airport 

were selected for an interview. Together, these two carriers transported more than 10% of all 

the shipments to the ground handlers in June 2024. This means that although they both have 

relatively high percentages, there is still a decent number of shipments that have not been 

eLinked, considering that there were multiple thousands of shipments in June 2024. 

4.1.2  Interview strategy and questions 

The ultimate goal of the interviews is to answer RQ4. To answer the question, we zoom out to 

not only uncover the dashboard perceptions, but to uncover the perceptions of eLink among 

the forwarders and carriers as well. The interviews, along with the observation at one of the 

carriers and handlers, also aimed to gain a deeper understanding of eLink's business process. 

All the results from the field research, along with the quantitative data analysis, set the stage 

for the solution design. All chosen interviewees have the ability to access the dashboard and 

are in a managing position. Regarding the interview questions, the structure of these lies among 

the three sequential steps of the theoretical framework. To recap the sequential steps from 

Chapter 3, these are: 

a) Perceptions of eLink  

b) Dashboard Adoption and use of it 

c) Development of a new IT artefact and Continued Use 

All the related interview questions are given in Appendix B. However, since the interviews 

have been semi-structured, not all questions have been asked during each interview. All the 

interesting quotes from the interviewees were exported to Word and coded. Subsequently, after 

an analysis of the transcripts, the choice has been made to use seven different codes that 

comprise all the data from the interviews. The seven codes, including motivation, are: 

1) Motivation for eLink use: The goal of the research is to develop an IT artefact with 

performance information that will stimulate eLink users to increase their percentage. To 

Figure 4.1 Company selection interviews 
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find a solution, it is important to investigate what the motivations are for companies to use 

eLink.   
2) Reasons for not having 100% eLink: To estimate the extent to which the eLink percentage 

can be increased at all, it is important to find out the reasons why eLink users do not score 

100%. Importantly, these reasons should not make it impossible to increase the eLink 

percentage with a new IT artefact. 

3) User behaviour of the dashboard: The dashboard forms the reference point for the new 

IT artefact, whether the new artefact is a supporting stand-alone tool or an enhancement of 

the dashboard itself. To arrive at a solution, it is necessary to investigate how the dashboard 

is being used by different companies currently. These outcomes also hint at the desired 

information need.   

4) Positive and negative experiences with the dashboard: Since the dashboard is the point 

of reference for developing a new IT artefact, it is important to find out the positive and 

negative experiences of users with it. These outcomes will be tested with the theoretical 

framework to find out where improvements can be made, and thus the new IT artefact will 

ensure improvement.  

5) Suggestions for the dashboard: Since it is not clear at the point of conducting interviews 

whether the solution is purely a modification of the dashboard or something separate, it is 

useful to address what changes eLink users would like to see in the dashboard. Output for 

this is mostly a specified  extension of the negative experiences with the dashboard.  

6) Criteria and suggestions for a new artefact: This code addresses the criteria that eLink 

users consider crucial for a new IT artefact. The output of the related interview questions 

can be filed under some aspects in the theoretical framework, which then makes it easier 

during the testing of the theoretical framework on the dashboard. Some suggestions for an 

artefact that emerged are also included.   

7) Other interesting insights: This code concerns important findings that are not attributable 

to one of the other codes, but may affect the core problem and the choice for a solution to 

this problem. 

A common thread of the results and quotes that underline the common thread or interesting 

outliers are discussed per code in Section 4.1.4.  

4.1.3 Data gathering Reliability & Validity 

It is important to pay attention to the reliability and validity of the conclusions drawn from the 

field research and, subsequently, the assessments of both the dashboard and eLink in the 

broader sense. Therefore, the triangulation method has been used for the data gathering. 

Triangulation enhances the reliability and validity of research data by integrating various data 

sources and methods, which helps to cross-check results and mitigate potential biases (Flick, 

2018). In Figure 4.2, the three data-gathering methods are shown, where quantitative data 

analysis refers to the user engagement data of the dashboard and the percentages that a user 

scores. The observational study in the figure should not be confused with the observation that 

was done at one of the carriers. The observational study has been done during the interview, 

since most interviews included a part where the interviewee was asked to demonstrate what a 

regular visit to the dashboard looks like. Since the final assessment of the dashboard across the 

four UTAUT aspects includes a potential bias, which Section 4.3 will elaborate on, the process 

of data gathering provides confidence in the validity of the assessment results.  
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Figure 4.2 Triangulation method for validity 

4.1.4 Interpretation of answers  

In this section, the most interesting findings of the interviews are discussed per code. As 

mentioned in Section 4.1.2, each code will be examined by providing a common thread and 

quotes that underline the common thread or other interesting insights. 

Code 1: Motivation for eLink use 

• Common thread: Forwarders that score well indicate they want to avoid the not ready 

for carriage costs. In addition, contributing to the community and becoming paperless 

are motivations for using eLink. The forwarder who did not score well clearly does not 

see eLink as a priority as long as his carrier takes the not ready for carriage costs. In 

general, the companies say that using eLink does not have necessarily visible 

advantages for them, but disadvantages if they are not using it. Carriers, on the other 

hand, want to avoid the not ready for carriage costs as well, but also highlighted that 

they benefit from a truck loaded with only eLinked shipments. This saves time at the 

handler, although staffing levels at some handlers sometimes eliminate this advantage. 

However, in theory, more eLink means less waiting time and more trips a day for a 

carrier. 

• Quotes: 

o “I do not want any costs related to not ready for carriage.” (Forwarder A, 2024) 

o “The only motivation we have is to ensure that our export shipments are being 

delivered to the handler and do not miss their flight.” (Forwarder E, 2024) 

 

Code 2: Reasons for not having 100% eLink 

• Common thread: The unfamiliarity with and the not user-friendly characteristic of the 

eLink tool, combined with not using the dashboard or a proprietary tool to gain insight 

into shipments, are the main reasons for the lack of perfect eLink percentages. The not 

user-friendly characteristic has been pointed out clearly by the interviewees and the 

employees of the carrier where the observation was done. Since handlers often accept 

a shipment that is not ready for carriage anyway, and the fact that the not ready for 

carriage fees for eLink do not encourage all forwarders and carriers to change, means 

that some users do not have enough incentives for a behaviour change. In addition, there 

are also special shipments that simply cannot be eLinked. This means that the overall 

eLink percentage will never be 100%, unless the tool provides add-ons to enable these 
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special shipments to be eLinked. However, this is a very tiny part of all shipments. 

(Investigating the exact percentage would be a whole new research.) 

• Quotes: 

o “eLink is not very user-friendly. We provide a green RTI, but our carrier is not 

going to eLink the shipment because it is quite a lot of work for him; he does not 

know how it works. The not ready for carriage costs are for him though.” 

(Forwarder E, 2024) 

o “Special shipments, for example, open trailer trucks, cannot be eLinked. There 

will always be a small percentage of these shipments.” (Forwarder A, 2024) 

 

Code 3: User behaviour regarding the dashboard 

• Common thread: The interviews confirm what could already be seen in the dashboard 

user engagement data, which is that many companies do not use the dashboard at all. 

This includes users that have a relatively high eLink percentage, as some believe that 

eLink is already part of their daily operations and do not feel the necessity to look into 

the dashboard to improve the last few percent. However, these companies stated that 

the dashboard did help them in the phase where they were increasing the eLink 

percentage. Interestingly, the interviewed company that scores low on eLink had never 

heard about the dashboard. Since this company has been in contact a lot with Cargonaut 

to develop an add-on for the tool, this raises the question if there are a lot of companies 

that are not even aware of the existence of the dashboard. In contrast, companies where 

a manager or supervisor has the mindset to prevent every non-eLinked shipment are the 

companies that use the dashboard actively to see where things went wrong. 

Furthermore, carriers indicated that certain data in the dashboard can serve as a proof 

of delivery in case the ACN receipt, which normally serves as proof, is missing. 

• Quotes: 

o “I use the dashboard a lot to check the planners and see if they do eLink the way 

the company wants us to.” (Forwarder A, 2024) 

o “I am “not” familiar with the dashboard; do I have a login?” (Forwarder E, 2024) 

o “eLink is part of our internal policy. The dashboard is nice to have, but we do not 

use it daily to improve our score.” (Forwarder B, 2024) 

o “We have an API with Cargonaut. So yes, we just get all the statuses of the 

shipments, and they are visible in our own IT system. I look into the dashboard 

now and then, but almost every bit of information I am able to see in our own 

system.” (Carrier C, 2024) 

o “When I cannot find the ACN receipt, I visit the dashboard to see when the 

shipment was delivered to the handler and which license plate the truck has.” 

(Carrier D, 2024) 
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Code 4: Positive and negative experiences with the dashboard 

• Common thread: All interviewed companies stated that most of the information they 

need regarding eLink performance and shipment status can be found within the 

dashboard. However, the companies that work with the dashboard frequently pointed 

out that the complexity of the dashboard, mainly its size, does not make it user-friendly 

for new users. Although the developer of the dashboard served as a contact person and 

took the time for answering questions and onboarding people, there is an overkill of 

data insights. In fact, a lot of these data insights are not relevant for either a forwarder 

or carrier. Furthermore, companies indicate the dashboard is a ‘passive’ artefact, which 

is no problem itself, but without a business owner who constantly insists on using the 

dashboard and who gathers feedback for improvements to the dashboard, it is. In other 

words, perseverance is needed to adopt the dashboard. 

• Quotes: 

o “There is almost an overkill of data, which could be a reason why some people do 

not use the dashboard. I have spent a lot of time with the dashboard developer to 

let him explain to me where I should look in the dashboard and how to use the 

filters.” (Forwarder A, 2024) 

o “I see the dashboard now for the first time. It looks interesting, but my first 

indication is that there is an overwhelm of insights.” (Forwarder E, 2024) 

o “These two columns are not important for us, and the next ones actually tell the 

same information.” (Carrier C, 2024) 

o “Actually, if you want to encourage people to change something, then I think you 

should be actively informed immediately about what shipments did not go well. 

And why did they not go well? And then you’re much more involved and 

triggering people.” (Carrier C, 2024) 

 

Code 5: Suggestions for the dashboard 

• Common thread: As also mentioned in the common thread of code 4, the dashboard 

contains an overkill of data from the average user perspective. This makes it difficult 

to search around, and many data insights are not relevant for either carriers or 

forwarders. One of the carrier interviewees, who worked very much with the dashboard, 

mentioned very specific suggestions for some tabs. This person would like to see a 

customisation option where every individual user can design their own overview of the 

dashboard. Next to this, one more general interesting insight contains a piece of 

additional transparency, where carriers and forwarders could see each other's scores.  

• Quotes: 

o I would like to see reasons why a shipment was not eLinked and preferably an 

overview per customer.” (Carrier C, 2024) 
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Code 6: Criteria and suggestions for a new artefact 

• Common thread: The most important criteria that all interviewees of high-scoring 

interview companies pointed out is related to the frequency of sharing of the 

performance insights. Some of the higher scoring companies believe that daily updates 

would be the best, since they believe the support for addressing employees or customers 

about non-eLinked shipments disappears with a lower frequency. Furthermore, one of 

the interviewees believed that the new IT artefact should provide detailed information, 

as he believes that overall chain performances and only indicating that your company 

is below or above the average will not stimulate any change. A suggestion for a new IT 

artefact that came up from one of the forwarders dives into finding a link between the 

eLink portal (tool) and the dashboard. If this could stimulate eLink users to access the 

dashboard more often, it might increase the overall eLink percentage.   

• Quotes: 

o “I think it is a problem that you have the portal (eLink tool) you work in and then 

you have the dashboard apart from it. I think if they are communicating with each 

other in some way, you would have much more interaction between those systems, 

and people would work more with the dashboard.” (Forwarder A, 2024) 

o “I can ensure that there needs to be some detailed extent in the performance 

insights. Otherwise, I do not think it will work.” (Forwarder B, 2024) 

o “Sharing your solution with performance insights once per week is not enough. I 

can already tell you that if I ask my employees why they did not eLink some 

shipment(s) last week, they do not know anymore. It should be every day.” (Carrier 

C, 2024)  

 

Code 7: Other interesting insights regarding the current situation  

• Common thread: Cargonaut provides an eLink status API, which allows forwarders 

and carriers to read all shipment statuses directly into their own IT systems. Currently, 

the API is only being used by one carrier. However, after an interview with another 

carrier, where the API came up during the conversation, this company also requested it. 

Furthermore, parallel to this research, another project called the ‘Milkrun export’ is close 

to going live. This project has the goal of increasing the bundling of shipments from 

different forwarders so that trucks have a higher load factor. This contributes to fewer 

transport movements and predictable transportation at the airport. Milkrun Export 

focusses on the small forwarders, as the larger ones will always be able to fully load a 

truck. Therefore, the project is interesting for this research because to join a milkrun, the 

forwarders must have all their shipments eLinked. And, from the correlation data 

analysis in Chapter 2, it became clear that smaller forwarders usually score a lower eLink 

percentage. 

• Quotes: 

o “We are very busy trying to attract more participants for milkrun export. We are 

actively going out to the market and approaching the small forwarders by saying, 

“Join now, because you will only benefit from it.” (Forwarder B, 2024) 
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4.1.5 Conclusions from the field research 

Despite not being able to interview all active eLink users, the selection strategy aimed to 

capture a diverse range of user experiences, including those with both high and low eLink 

percentages. This approach has enabled a more comprehensive understanding of how different 

stakeholders interact with the eLink dashboard and eLink in the broader sense. Below, seven 

important conclusions are listed: 

1) eLink: A small financial incentive, not being aware of the dashboard’s existence, combined 

with the unfamiliarity and user-friendliness of the eLink tool, summarises the major reasons 

why shipments are not being eLinked. The foregoing is dependent on the moderator 

variables commitment to the community and experience with IT.  

2) eLink: Intrinsic motivation plays a significant role in increasing the eLink percentage of 

an individual party. For a percentage of the companies, the disadvantages of not using eLink 

do not incentive enough. This, in combination with the lack of a business owner and the 

eLink dashboard being pull communication, means the adoption of eLink comes down to 

intrinsic motivation. 

3) eLink: Carriers indicate that they benefit from a truck filled with only eLinked shipments. 

This is easier in the planning since non-eLinked and eLinked shipments cannot be mixed. 

Additionally, the throughput time at some of the handlers reduces. Apart from the not ready 

for carriage costs, it can be said that eLink has more direct advantages for carriers than for 

forwarders.  

4) Dashboard: The interview output supports the user engagement data from the dashboard 

by demonstrating that the dashboard is indeed not being used by all potential users. One 

interviewed company indicated that they were not aware at all of the existence of the 

dashboard. This suggests that awareness of the existence of the dashboard is not present 

among all potential eLink users. 

5) Dashboard: Companies that actively use the dashboard are mainly those with a high eLink 

percentage. That doesn't necessarily apply the other way around. Two of the high-scoring 

companies indicate eLink is in their daily operations, and therefore, accessing the 

information in the dashboard to improve the last few percentages is not that big of an 

incentive.  

6) Dashboard: For new users, the dashboard can be complex to the extent that they cannot 

find their way immediately and often need assistance from Cargonaut.  

7) eLink & Dashboard: The eLink status API reduces the need to look into the dashboard 

data, and a successful implementation of Milkrun Export will increase the eLink 

percentages among the smaller forwarders.  

4.2 Assessment of Theory of Planned Behaviour (TPB) on eLink  

As indicated in Chapter 3, the adoption of eLink is the first step in the overall eLink process. 

Since an IT artefact with the goal of increasing the eLink percentage has been built for this 

study, the research cannot look away from eLink in the broader sense. In this section, the TPB 

is assessed on eLink in the bigger picture, including the perceptions of the tool. The assessment 

of the TPB on eLink in the bigger picture is not as comprehensive as the assessment of the 

UTAUT on the dashboard in the next section. However, this section is also important to ensure 

the ability to write an all-encompassing final recommendation for ACN and Cargonaut. 
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1. Attitude Toward the Behaviour 

In general, the attitude of users towards eLink was found to be positive. This might be skewed 

since four of the five interviewed companies score a high eLink percentage. However, the 

overall eLink percentage shows that by far the majority of the companies use eLink. Overall, 

the users recognise the value that eLink brings to the community in combination with other 

projects of the SCMP, such as the time-slot-based system and Milkrun Export. However, on an 

individual level, they indicate that eLink does not necessarily have advantages if you use it, but 

mostly disadvantages if you do not use it, referring to the not ready for carriage costs. On the 

other hand, the forwarder who scores lower and its main carrier do not value community 

development as much as a priority. If the not ready for carriage fee is then also being passed 

on to the customer, there is no reason to use eLink. Here moderator variables such as IT 

experience and company size, but especially commitment to community, play a big role. To get 

the non-eLinking users into eLink, either the handler side needs to be stricter or the companies 

need to be actively approached to convince them of the benefits of eLink. It was also learnt 

during the interviews that the carrier that does not use eLink experiences the tool as not user-

friendly. To convince a party like this carrier, an improvement of the onboarding or tool itself 

could also benefit eLink adoption. 

2. Subjective Norms 

The field research revealed that social influence plays a big role in the adoption of eLink. 

Companies that are active within the community are more likely to adopt and effectively utilise 

eLink. Positive feedback from peers who have successfully implemented eLink creates an 

environment that encourages others to follow suit. Despite this, there are notable differences in 

the level of social influence across companies. In organisations where eLink is not promoted 

by the direction to fully adopt it, the subjective norms are weaker, leading to a lower adoption 

level. This suggests that stronger advocacy and promotion could enhance eLink’s overall 

acceptance within the sector. 

3. Perceived Behavioural Control 

Recall that Perceived Behavioural Control refers to the users' perceptions of their ability to 

effectively use the eLink system and the new IT artefact. The aspect in terms of eLink usually 

scores well, since there is a manual available and Cargonaut support can be engaged in case of 

a question or problem. However, some accounting problems relate to the not user-friendly tool 

and the absence of extrinsic motivation, where the latter could be enhanced with a business 

owner. Feedback regarding improvements to the tool has not been gathered for quite some time, 

which could lead to perceptions among users that there is no supporting factor, resulting in a 

lower perceived behavioural control. Although there is a manual for forwarders and carriers 

explaining how to use eLink, it might not be worth the challenge, and some companies prefer 

the not ready for carriage fee. As long as the penalty for not using eLink does not increase to 

an amount that is high enough so that it harms companies who currently do not use eLink, or 

the provision of information, i.e., the dashboard, remains passive and complex, nothing will 

change any time soon. The choice of whether to or not to adopt eLink has been made by many 

companies already quite some time ago, and that provides a challenge for this research.  

4.3 Scoring methodology for the dashboard using the UTAUT 

The goal of this assessment is to reveal the aspects of the UTAUT that the dashboard scores 

low and high on. These scores set the stage for the choice of the new IT artefact by defining 

necessary criteria to improve or support the dashboard in the way it needs to be improved or 
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supported. For the scoring methodology, each UTAUT construct is ranked with a score ranging 

from one to three, representing low-moderate-high. In between scores such as Moderate to 

High are no option. The definitions of these scores are the following: 

• High(3): Predominantly positive feedback with strong indicators supporting high 

performance in this construct. 

• Moderate(2): Mixed feedback with both positive and negative indicators, suggesting 

room for improvement. 

• Low(1): Predominantly negative feedback with significant issues identified. 

The criteria for when a construct receives which score is provided in Table 4.1. Expectancy is 

now between brackets since there is no expectancy anymore. The UTAUT will be scored per 

interview, and the scoring matrix in the next section also provides an average score per 

construct. Be aware that the choice was made by the researcher to do the ranking himself and 

not to let the interviewees rank the constructs. The reasoning behind this is that the researcher 

has conducted a thorough analysis of the interview data and also possesses a deeper 

understanding of the theoretical framework (UTAUT). This enables the researcher to make a 

more informed and consistent assessment of how the dashboard performs on these aspects. 

Additionally, as the interviews were time-bound and explaining and scoring the UTAUT 

constructs could be complex and therefore time-consuming, the choice was made to focus 

entirely on collecting data regarding eLink perceptions and experiences with the dashboard. 

 

UTAUT Aspect High (3) Moderate (2) Low (1) 

Performance 

(Expectancy)  

Users strongly believe the 

dashboard enhances their 

job performance, provides 

valuable insights, and 

contributes to achieving 

their eLink goals. 

Users see some benefits 

in using the dashboard 

but recognise areas where 

it falls short and requires 

improvement. 

Users do not perceive 

significant benefits from 

the dashboard or find it 

hinders their 

performance. 

Effort 

(Expectancy)  

The dashboard is easy to 

use, intuitive, and requires 

minimal effort to navigate 

and extract (tailored) 

information. 

The dashboard has a 

moderate learning curve; 

some users find it 

manageable while others 

struggle. 

The dashboard is 

perceived as complex, 

difficult to use, and 

requires significant effort 

to navigate and 

understand. 

Social 

Influence  

There is strong 

encouragement from peers, 

Cargonaut, and 

organisational leaders to 

use the dashboard. 

There is some level of 

encouragement, but it is 

inconsistent or not 

strongly enforced. 

There is little to no 

encouragement or 

expectation from others 

to use the dashboard. 

Facilitating 

Conditions  

Users have access to 

necessary resources, 

support, training, and 

technical infrastructure to 

use the dashboard 

effectively. 

Some resources and 

support are available, but 

there are gaps that hinder 

optimal use. 

Users lack adequate 

resources, support, and 

infrastructure, making 

effective use of the 

dashboard challenging. 

Table 4.1 Rubric for scoring the UTAUT aspects of the dashboard 
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The rankings were assigned by the researcher. Therefore, it is important to acknowledge the 

presence of a slight bias in the scoring process, in the sense that certain answers could have 

been interpreted in the wrong way. The triangulation method tries to minimise the bias. 

Additionally, four out of the five interviews were conducted with representatives of high eLink 

users with a high percentage, which may have skewed the scores. This is reflected by the 

asterisk at all the average values of the scoring matrix in Figure 4.3 in Section 4.4.  

4.4 Scoring matrix and interpretation of results   

In Table 4.4, the scoring matrix for the dashboard can be seen. The scores for the dashboard's 

performance on each of the UTAUT constructs were gathered through an analysis of the 

transcripts per interview that has been conducted, considering the quantitative data analysis 

and observation as well. A large part of the interviews was focused on the second sequential 

step of the theoretical framework, the adoption and use of the dashboard, centred around the 

four UTAUT constructs.  

Since the forwarder with the lower eLink percentage never saw the dashboard before, a score 

for Performance (Expectancy) and Facilitating Conditions has not been able to be measured. 

Both scores on Effort (Expectancy) and Social Influence are based on sayings during the 

interview where the interviewee stated that the dashboard will take quite some time to get his 

head around and that he was not aware of peers or other organisations who ever told him to 

look into the dashboard, respectively. The average scores per UTAUT construct are displayed 

in the most right column of the table. It should be clear that there are two constructs that score 

significantly lower. The following briefly explains the score for each construct: 

Performance (Expectancy) (2.25): While the dashboard has a lot of valuable content, its 

complexity reduces its overall effectiveness in enhancing eLink performance. 

Effort (Expectancy) (1.25): The complexity of using the dashboard is a major barrier, 

indicating a need for significant improvements in usability. This, together with the fact that the 

dashboard is a passive medium and so using it is dependent on intrinsic motivation, explains 

the low user engagement numbers.  

Figure 4.3 Scoring matrix 
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Social Influence (1.0): The use of the dashboard is fully dependent on intrinsic motivation, 

since there is no stakeholder in the air cargo supply chain at Schiphol who promotes the use of 

the dashboard. As mentioned previously, this is mainly due to the absence of a business owner 

and not addressing shipment partners or internally when something goes wrong because one is 

not informed about the causes. The low score on this aspect suggests that increased promotion 

and endorsement could enhance the use of the dashboard.  

Facilitating Conditions (2.0): Support from Cargonaut is available because some of the 

interviewees have sat down with the dashboard developer several times to get explanations 

about the content. Adequate support exists, but it is not comprehensive, indicating that training 

and support infrastructure could boost the (continued) usage of eLink. 

4.5 Conclusion 

This chapter has shed a light on the qualitative analysis through the field research to discover 

the underlying reasons behind the underutilisation of the eLink dashboard and the barriers 

preventing a perfect eLink percentage. The chapter aimed to answer the fourth research 

question, which focusses on why (potential) users of eLink fail to adopt the dashboard to 

increase their eLink percentage and what criteria the new artefact should meet. Through a 

structured series of interviews with potential users, valuable insights were gathered that help 

explain these issues. 

The chapter identified several key factors contributing to the low usage of the eLink dashboard. 

These factors include a suspicion of a lack of awareness among potential users, its complexity, 

and the absence of a business owner to promote its adoption. Since a step can be made in 

awareness, it follows that the greatest improvement is not necessarily to be achieved by creating 

new valuable KPIs for the dashboard. Furthermore, while high-scoring companies do or did 

use the dashboard, they primarily rely on intrinsic motivation. The findings highlighted that the 

dashboard is considered a passive tool, which requires users to proactively look for insights 

without external encouragement. The reliance on intrinsic motivation hinders a higher 

adoption, particularly for companies that are not aware of the existing information provision. 

The performed assessments, using both the TPB and UTAUT, revealed that while the dashboard 

offers valuable insights, its usability and the lack of social influence diminish its effectiveness. 

Despite the dashboard being perceived as complex, it has played a useful role for users during 

the implementation and improvement phase of eLink. This is reflected in the Performance 

(Expectancy) score. Regarding Social Influence, since truckers benefit a lot from eLink, the 

new IT artefact will at least aim to encourage users to address each other, or internally, about 

patterns of shipments that have not been pre-registered via eLink. Furthermore, it became clear 

that there is no business owner. Since appointing a business owner requires discussions 

between Schiphol, Cargonaut, and ACN, for now, a solution will be sought in the form of 

actively approaching companies using push-communication instead of pull-communication.  

This chapter concludes that a new IT artefact aimed at improving eLink percentages must 

address all the above shortcomings, particularly by enhancing ease of use, fostering an 

incentive for social influence, and ensuring a continuous, push-communication approach to 

engage with users. These insights will guide the development of the new IT artefact that will 

support user needs and ultimately lead to increased eLink percentages among forwarders and 

carriers.  
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Chapter 5 Solution design 
This chapter presents the development and design of the proposed IT artefact for the research. 

It provides an answer to the following research questions: 

• RQ5: What preconditions are there for the new IT artefact, considering data availability, 

the IT system of Schiphol Airport, and the legal rules for sharing? 

• RQ6: What performance insights (KPIs) will be shared within the artefact? 

o What data visualisation techniques will most effectively communicate these 

performance insights/KPIs to users? 

The chapter is split into seven subsections. Section 5.1 discusses what the solution should 

accomplish by recalling the theoretical framework, before Section 5.2 dives into the solution 

criteria and the constraints that the solution should adhere to. Subsequently, Section 5.3 reveals 

the artefact choice, and Section 5.4 explains the content selection methodology and chosen 

structure of the mail. The next section, 5.5, provides all the specific content for the mail, which 

together form the prototype. Subsequently, Section 5.6 briefly highlights an implementation 

plan before the chapter ends with a conclusion. 

5.1 Solution description 

Recall the overview of the integrated theoretical framework. The third step of this framework, 

together with the moderator variables, is given in Figure 5.1.  

 

Figure 5.1  Step 3 of the self-designed framework plus the moderator variables 

The development of the new IT artefact focusses on the aspects of the UTAUT, especially the 

worst scoring ones, and the three sector-specific aspects, thereby also taking into account the 

three moderator variables. The scoring matrix of Chapter 4 revealed that the UTAUT aspects 

Effort Expectancy and Social Influence achieved the lowest scores for the assessment of the 

dashboard. Therefore, the proposed solution focusses on enhancing user engagement by 
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reducing the effort required to access eLink performance information and by fostering greater 

social influence among the users of eLink. This does not mean that Performance Expectancy 

and Facilitating Conditions play no role in the solution, but since the artefact can be seen as 

a supplement to the dashboard, the other two aspects are of greater importance. However, 

Performance Expectancy and Facilitating Conditions will still be included in the solution 

and in an evaluation. Furthermore, from the field research, it emerged that the awareness level 

of the existence of the dashboard among eLink users should be increased. This is an important 

statement because the dashboard, despite its shortcomings, is or has been useful for many users 

who currently attain a high eLink percentage to increase this percentage. For this reason, a new 

IT artefact will aim to increase awareness of the existence of the dashboard. To conclude, a 

new IT artefact will thus bridge the artefact and the dashboard, in which the artefact will 

especially improve the Effort Expectancy and Social Influence aspects of the UTAUT, 

together with the three sector-specific aspects. How the new IT artefact can ensure that all the 

aspects will be met follows in the next section.   

5.2 Solution criteria and constraints  

To ensure that the new IT artefact is indeed a solution to the problem, the five aspects—two 

from the UTAUT and the three sector-specific ones—must be adhered to. To enhance the five 

critical aspects—1. Effort Expectancy, 2. Social Influence, 3. Data Visibility and 

Transparency, 4. Incentives and Rewards, and 5. Real-Time Feedback—the new IT artefact 

must meet specific requirements. The evaluation in Chapter 6 will also be based on these 

criteria, which ensures an extra result validation layer. Furthermore, there are a number of 

constraints that must also be taken into account. The requirements and relevant constraint(s) 

per aspect will be tackled one by one below.  

To attain a high score in Effort Expectancy, the main criteria for the new IT artefact are that 

it must be user-friendly for all users and that it is easily accessible. User-friendliness is key; 

the artefact should allow users to access information through familiar channels such as mail or 

the Cargonaut IT system, reducing the need for additional new login procedures. Accessibility 

can be enhanced when users receive essential data directly, streamlining their interaction with 

the new IT artefact. Since awareness of the existence of the dashboard among eLink users 

forms a problem, the artefact should be push instead of pull communication. This also ensures 

that users who are not very committed to the community are involved as well. A constraint for 

the research is that the dashboard will not end up being useless after the new IT artefact is 

implemented. Therefore, a bridge between the new IT artefact and the dashboard will be 

gapped. This will be done in a way such that both the artefact and the dashboard retain their 

individual strengths and together form a strong information provision for users to increase their 

percentage. Furthermore, the bridge between the new IT artefact and the dashboard should be 

easy to cross for all users, especially for those with less IT experience.  

The other aspect of the UTAUT, Social Influence, can be enhanced by promoting 

collaboration between users. The artefact should encourage communication and teamwork 

among users without creating the hostile environment that was highlighted earlier and which 

forms the main constraint for ACN. The artefact must not include rankings or comparisons that 

could benefit certain parties. Preventing this can be done by providing users with insights into 

their own performance and their customers’ where the user was involved without directly 

comparing them to competitors. Not all information about a user’s customers can be shared 
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with the user, for example, its overall eLink percentage, but at least the shipments where the 

user was involved can be shared.  

Achieving a high score in Data Visibility and Transparency requires the IT artefact to offer 

users clear and relevant data about their eLink performances. Relevant insights in a simple 

format enable users to identify areas for improvement and subsequently act. Regarding 

transparency, forwarders and carriers should experience an equal level of transparency. 

Furthermore, considering privacy and compliance constraints is essential. Sensitive data must 

be handled carefully. By only including individual users' data and those of customers where 

the user was involved, the artefact respects all relevant confidentiality concerns.    

To effectively address Incentivisation and Rewards, the artefact should motivate users by 

mentioning the benefits of eLink, or even better, the disadvantages of not using eLink. From 

the field research, it became clear that the not ready for carriage costs are the main motivation 

for the forwarders, and these costs together with the saved waiting times form the main 

motivations for the carriers. With a KPI demonstrating this, preferably financial, the artefact 

can encourage users to increase their percentage.  

Regarding the Real-Time Feedback aspect, providing frequent information updates is 

essential for a high score on this aspect. The artefact should offer users up-to-date information 

as soon as possible, preferably live. Unfortunately, live information is not possible since the IT 

system updates every 24 hours at 7:00 AM. By ensuring consistent communication within the 

update limitation, the artefact can still provide valuable insights that contribute to improved 

eLink performance. During the interviews, it was highlighted that an update every day can still 

ensure actionable insights.  

5.3 Artefact choice  

As previously emphasised, the solution lies in actively approaching with push-communication 

to improve Effort Expectancy and raise awareness of the existence of the dashboard among 

eLink users. The communication medium that will be used for actively approaching is mail. 

During the interviews, it already emerged that this is a desirable manner of receiving 

performance insights. It is also preferred by Cargonaut. The mails will be automated mails that 

will be sent periodically to both forwarders and carriers individually. Since the Cargonaut IT 

system updates every day at 7:00 AM, this means users will have the mail in their inbox before 

the regular working day starts. For the frequency of receiving, users are given two options: 

daily or weekly. Daily is preferred from the perspective of this research because the 

performance insights are still actionable for users in case of daily receipt. An example that 

supports this is that one of the interviewees indicated that they need to be updated every day 

because they cannot address a customer or an employee one week later about not pre-

registering a shipment via eLink. However, for users who have shipments that are not eLinked 

every day, it can become irritating at some point to receive the mail daily. Therefore, potential 

users will receive a sign-up mail before the pilot starts, offering them the option to receive the 

mail either once a day or once a week. Users will be encouraged to receive the mail daily to 

take action more promptly. A user should also be able to change the frequency easily. 

The mail will form an accessible bridge to the dashboard to encourage, especially users with a 

below-average percentage, to start using the dashboard. As indicated earlier, it is clear that the 

dashboard has helped eLink users during the adoption phase of eLink. At this point, three of 

the four high-scoring interviewed companies do not access the dashboard frequently anymore 
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because eLink is in their daily operations, and for those few shipments that have not been pre-

registered via eLink, the threshold to visit the dashboard and find the causes is too high. The 

mail, however, can also be very useful for these companies to address the last few percent since 

the mail is a push medium that involves a low level of Effort Expectancy. 

A scenario that will also occur multiple times is that a company has registered all the shipments 

via eLink in the past 24 hours or week. The question is whether Cargonaut should send a mail 

stating that everything was in order or if they should not. Deci (1999) highlights that regular 

positive feedback can strengthen users' connection to the system and reinforce the value of their 

compliance, leading to sustained engagement. Based on the previous, a positive mail should 

indeed be sent. On the other hand, sending this mail can also lead to mail fatigue and 

overcommunication. According to Eppler and Mengis (2004), sending mail too often, even 

with positive messages, can lead to information overload. This could lead to a situation where 

users begin to see the mail as clutter, diminishing their effectiveness. Since both options can 

have advantages over the other, it is useful to present this choice to the potential user in the 

sign-up mail as well.  

So, the artefact will be an automatically generated mail that will be sent either weekly or daily 

to forwarders and carriers individually. The mail aims to enhance Effort Expectancy and 

increase awareness of the eLink dashboard, particularly for those with lower eLink 

percentages. The mail will consist of content to meet all the theoretical aspects of the theoretical 

framework. Presenting users with a sign-up mail, including options to choose their preferred 

communication frequency and if they want to receive a mail that everything was fine, will 

ensure a balance between engagement and fatigue. The next section will provide an answer to 

the content selection methodology and the structure of the mail.  

5.4 Mail composition 

This section discusses the process from choosing mail as an IT artefact until establishing the 

mail with the specific content. The content has been chosen based on the field research, a 

feedback loop, and aspects of the theoretical framework. Section 5.4.1 explains the used 

content selection methodology, while 5.4.2 outlines the mail chosen structure. Subsequently, 

Section 5.4.3 explains the criteria that the chosen content must meet. The section will end with 

a summary of the link between the chosen mail structure and the aspects of the theoretical 

framework.  

5.4.1 Content selection methodology 

The content selection for the mail was conducted through a user-centred, structured process. 

The goal is to extract the most relevant data from the dashboard and display it in the mail. By 

relevant, we mean data that has the greatest potential motivational impact on increasing the 

eLink percentage, which is the primary KPI of the research. Therefore, the first step has been 

to discover the performance insights in the dashboard that users find relevant regarding the 

shipments. This discovery was made during the interviews. Forwarders and carriers indicate 

through a low Effort Expectancy and Social Influence that monitoring and analysing errors 

related to eLink should be easier, with the consequence that it will become easier to address 

partners or internal teams as a result. Therefore, the mail will provide an overview of shipments 

that are not eLinked, along with corresponding variables that were initially collected during the 

interviews. To validate that the chosen variables are relevant, the overview was presented 

during a focus group with representatives from both forwarders and carriers, as well as sent via 
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mail to some of the interviewees. Also, in the evaluation survey, which is revealed in Chapter 

6, feedback was requested on the overview. Since the overview can become very lengthy for 

some companies, it was later decided to provide a summary of KPIs. This summary was 

prepared before the evaluation survey was sent out, so feedback has also been received on it. 

More about this summary follows in the next section. To conclude, various feedback loops have 

been used to ensure that the correct data is communicated to future users. 

5.4.2 Mail Structure  

A structure has been chosen that can be divided into three parts. This is an overview of non-

eLinked shipments, a KPI summary, and additional necessary content that also contributes to 

some aspect(s) of the third step of the self-designed theoretical framework. In this section, the 

purpose of each part is explained per part. Section 5.5 will provide the chosen content for each 

part. 

1. Overview of non-eLinked shipments  

This part provides detailed information on shipments that were not eLinked. By displaying 

certain variables, the overview allows users to identify exactly where improvements are needed 

and thus facilitates easier monitoring. It is important that this overview does not make the 

dashboard redundant, which forms a constraint from Cargonaut. This is prevented by not 

providing overly specific information for certain variables, highlighted in Section 5.5, with the 

aim of making users curious and luring them into the dashboard. Despite the need for a certain 

level of detail and selecting the right data for the overview, it is important that there is no 

information overload. Therefore, previous research was examined to determine how many 

variables a person can effectively process without losing track. According to the theory of 

Miller (1956), users can process an average of 7 plus or minus 2 information units 

simultaneously. So this has been taken into account. Furthermore, the overview is included in 

the attachment to avoid issues with the length of the mail. Also in terms of readability and 

usability, this choice is the better one. Users can easily perform their own analyses, especially 

if the overview consists of an Excel or CSV file.  

2. KPI summary 

As mentioned, the overview for some parties that have a lot of non-eLinked shipments can 

become very lengthy. Therefore, the KPI summary provides a quick, high-level overview of 

the user’s performance on key metrics. This summary serves as the primary indicator of their 

current eLink performance and helps users immediately understand their performance in a 

simplified format. The KPI summary will overlap with the variables in the overview of non-

eLinked shipments.  

 

3. Additional content 

The additional content has been selected to fulfil all aspects of the UTAUT and the sector-

specific aspects that are not yet met by the overview and KPI summary. An example is a contact 

person or the website manual for support, which enhances the aspect Facilitating Conditions.  

To summarise, the structure of the mail with the three parts strikes a balance between providing 

high-level performance insights, detailed actionable data, and motivational content that drives 

engagement and behaviour change. By incorporating both summary-level and detailed 

information, the mail ensures that users can quickly assess their performance with the KPI 

summary. All this while having access to the overview in the attachment if they want to dive 
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deeper into the performances. However, this should not be too deep, since we want to lure users 

into the dashboard.  

5.4.3 Variable and KPI criteria 

It is important that the selected variables and KPIs will ultimately contribute to an increase in 

the eLink percentage. To accomplish this, the following criteria are established: 

• Actionability: KPIs and variables need to provide clear and actionable insights. For 

instance, instead of just reporting the eLink percentage of a company, the overview should 

also include reasons for this situation. This enables eLink users to trace and address issues 

efficiently, where the shipment overview does this more in depth and the KPI summary 

at a high level. In other words, the variables and KPIs need to have a certain depth of 

detail and must not be too superficial. 

• Frequency of update: Given the dynamic nature of the air cargo supply chain and the 

feedback from interviews, it was determined that variables and KPIs must be updated 

daily. 

• Transparency: The variables and KPIs should promote transparency across the chain, 

allowing both forwarders and carriers to have access to similar levels of information. In 

other words, forwarders and carriers do not need all the insights in each other’s 

performances, but they should at least have the same level of transparency when it comes 

to each other’s performance insights. When forwarders and carriers are accounting for 

each other in case of mistakes, it helps when the party that is being accounted for has a 

source with the same information. This transparency across the entire supply chain builds 

trust and collaboration, as emphasised by Fawcett (2007). 

5.4.4 Link between the chosen structure and theoretical framework 

The combination of the three mail parts satisfies the theoretical models. The mail addresses 

Effort Expectancy by being push-communication, keeping the mail simple, and facilitating 

monitoring. Performance Expectancy and Data Visibility and Transparency will be 

addressed by showing direct performance outcomes and equal transparency for forwarders and 

carriers. Facilitating Conditions will be addressed by providing the tools to act on the data 

with links to at least the eLink dashboard and support. Social Influence will be addressed by 

fostering an environment where users can address each other, or internally, for not using eLink. 

The inclusion of additional content will ensure that users are not only informed but also 

continuously motivated to improve, thus related to Incentivisation and Rewards, reinforcing 

long-term engagement with the system. In summary, the selection of the three mail parts and 

the specific data insights within each part were driven by theoretical underpinnings and user 

feedback. This approach maximises the likelihood of driving an increase in the overall eLink 

percentage at Schiphol Airport.  

5.5 Mail content 

At this moment, it is clear that the mail will contain three parts: an overview of non-eLinked 

shipments, a KPI summary, and additional relevant content to meet all the relevant theoretical 

aspects. The first three sub-sections of this section are each assigned to one of the three mail 

parts. The last sub-section, 5.5.4, provides a prototype of the mail. 

5.5.1 Overview of non-eLinked shipments 

Table 5.1 shows the list of the six selected variables for the overview, including the name and 

a description.  
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Table 5.1 KPI list for the overview 

Figure 5.2 shows an example of how the overview as an attachment could look in the case of 

five shipments that were not eLinked. 

 

Variable name Description 

AWB number 
The AWB number is the unique code of the shipment that was obviously not registered 

via eLink. 

Date 

The day of delivering (or rejecting) the shipment. The date will also be displayed in the 

daily mail. Since the system generates an overview from 7:00 AM to 7:00 AM the next 

day and some companies work through the night, the overview covers two dates. 

Forwarder or carrier 

(partner) 

This variable represents the partner of the shipment, so in the case of a carrier’s 

overview, the forwarder, and vice versa. In case the forwarder does the transport 

themselves, the value is a dash.  

Reason for no eLink 

Recall that the cause of a shipment that has not been eLinked is either a red RTI or the 

registering via eLink is simply not done. The possible values shown to a party receiving 

the mail are no green RTI or a dash, with the latter referring to the scenario where eLink 

was possible due to a green RTI. The reason No green RTI is displayed, and not more 

specifically, recall the RTI branch in Chapter 2, is to lure users into the dashboard to 

investigate the specific reason. Especially those parties who are not aware of the 

existence of the dashboard will hopefully be motivated to increase their eLink 

percentage. Another reason to not display the specific RTI reason is to enable Cargonaut 

to check the engagement of the mail and the dashboard. This can be done by 

ascertaining the activity based on the user engagement data. To continue, the 

combination of Forwarder or Carrier and Reason for no eLink provides an increase in 

the level of Social Influence, as users can start addressing each other (or internally) 

when patterns of non-eLinked shipments are seen at a particular stakeholder. This will 

happen since it was assured by two interviewees and during the focus group. For 

example, a carrier may demand that a forwarder provide a green RTI because otherwise 

the truck will have a longer throughput time at the handler and therefore lose revenue. 

Ground handler 

terminal 

This value represents the terminal number at which ground handler the shipment has 

been unloaded. This variable, together with the next one, makes retracing the shipments 

in the dashboard easier. Furthermore, since the not ready for carriage costs for missing 

eLink differ a lot per handler, the financial damage is worse at one than the other.  

FOH- or RCS time 
The Freight On Hand or Received From Shipper time allows for easy retracing of the 

shipment in the dashboard. This reduces the Effort Expectancy.  

Figure 5.2 Example overview of non-eLinked shipments 
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5.5.2 KPI summary 

As mentioned in Section 5.4.2, the KPI summary will largely overlap with the variables in the 

overview of non-eLinked shipments. This makes sense since we have concluded that the 

variables in the overview of non-eLinked shipments make it easier to monitor and analyse 

errors regarding eLink. Furthermore, the KPI summary becomes more useful as the overview 

contains more non-eLinked shipments. After all, a user that had one non-eLinked shipment in 

the past day does not need to know the most common partner for no eLink; this is already clear 

from the overview. Still, in this case, the summary will also be included in the mail. This is 

because it makes more sense for the usage process to transition from a high-level view, so the 

KPI summary, which is in the mail text, to the more detailed overview in the attachment. Table 

5.2 provides the KPIs that are included in the summary, together with a description. 

 

Table 5.2 KPIs for the summary 

Variable name Description 

Number of non-

eLinked shipments 

This is the primary KPI based on the overview. This obviously corresponds to the 

number of rows in the overview.  

Estimated extra not 

ready for carriage 

costs 

*This KPI has been added after the satisfaction survey, since pointing out the 

disadvantages of eLink in the mail has been the worst scoring characteristic during 

the survey. This KPI has not yet been verified by Cargonaut.  

• Every forwarder or carrier is sensitive to damage to their wallet. Therefore, a 

financial incentive is indispensable. The easiest way would be to calculate the 

average extra not ready for carriage fees for eLink among the four handlers that 

accept non-eLinked shipments and multiply it with the number of non-eLinked 

shipments. However, it was already mentioned in the previous section that the 

difference between the fees is very large. Therefore, a connection with the Ground 

handler terminal variable in the overview would be the best. The formula would 

then be:   

•  

• Estimated extra not ready for carriage costs = (number of non-eLinked AWBs at 

handler 1) * (fee handler 1) +… + (number of non-eLinked AWBs at handler 4) * 

(fee handler 4).  

A possible challenge of using the formula is the effort to keep the fees up-to-date. 

Most common reason 

for no eLink (X%) 

To see at a glance what the most common reason is for non-eLinked shipments, it 

should clearly show whether it is more often due to a red RTI or simply not using 

eLink when it was possible for a certain shipment. 

Most common 

partner for no eLink 

(X%) 

By displaying a name, hopefully an extra incentive will be created to approach this 

partner. In the case that it most often goes wrong internally, the company's own 

name should be displayed here. 

Most common 

ground handler for 

no eLink (X%) 

Despite the estimated extra not ready for carriage costs being calculated in a 

previous KPI, it is useful to show the handler where eLink is most often not used. 

Users that are somewhat aware of the advantage of eLink with a particular handler, 

or the associated not ready for carriage costs, can be prompted by this KPI to change 

their behaviour. 
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5.5.3 Additional content 

Table 5.3 shows an overview of additional content that will be shared with users within the 

mail. From the field research, it emerged that a main motivation for the carriers regarding eLink 

is the expected saving in waiting times at the handler. Unfortunately, this cannot be calculated 

in writing, and establishing an expectation is very difficult. Therefore, the other main 

motivation, avoiding the not ready for carriage costs, remains, and the mail looks the same for 

forwarders and carriers. 

Content Adds value to:  Description   

eLink percentage in 

subject of the mail 

Incentivisation 

and Rewards 

It is important to ensure that a recipient clicks on the mail. 

Therefore, we get straight to the point, and the subject of the 

mail is: Report X% eLink. 

Benchmark KPI 

Incentivisation 

and Rewards, 

and Social 

Influence 

The social comparison theory, developed by Festinger (1954), 

suggests that users evaluate their progress and performance by 

comparing themselves to others. When users see how their 

performance ranks against that of peers or competitors, it can 

create a sense of competition. This can drive them to improve. 

Therefore, a benchmark KPI is added. An individual’s eLink 

percentage is benchmarked against the average overall 

percentage, since this is the primary KPI.  For the visualisation, 

bar charts can be used. These are effective for quick 

comparisons and are commonly used in business settings 

because they are straightforward and easy to understand. 

Cleveland & McGill (1984) found that people interpret bar 

charts more accurately than other visualisations, such as pie 

charts. Additionally, research by Isen (2000) shows that 

positive emotional cues (such as smiley faces) can enhance 

motivation. Smiley faces or similar indicators can make the 

benchmark more engaging. So,  we will use a bar chart because 

it is easy to understand, combined with coloured smiley faces 

next to the user’s percentage to immediately see whether they 

are performing above, around, or below the overall average 

eLink percentage. The smiley can add an emotional cue that 

reinforces the competitive spirit. Most implementations of the 

smiley faces are according to the traffic light method, so three 

different ones. Cargonaut can define the percentage ranges for 

the three smileys with the Goal Setting Theory, developed by 

Locke & Latham's Goal-Setting Theory (2002). This method 

works as follows: 

Define Green (high performance) based on a goal that is above 

the chain average but realistically attainable by top performers. 

In the case of eLink, the average lies around 85%, so a stretch 

goal could be 90 to 95%. A better stretch goal can be assessed 

once an estimation of the percentage of special shipments that 

cannot be eLinked is available.  
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5.5.4 Mail Prototype 

In Figure 5.3, it is shown what a prototype of the mail would look like. Here, the content has 

been arranged in a logical order. For the satisfaction survey, the potential users received the 

mail as it currently looks, except that the Estimated extra not ready for carriage costs KPI has 

been added, and the visualisation of the benchmark was not added, only in text format.  

 

 

Define Yellow (average performance) to represent performance 

within a reasonable goal range—slightly below or above the 

average. In this case, it could be set between 80 and 89%. 

Define Red (low performance) to represent users that are 

underperforming, who need more attention and should aim for 

the average as their goal. 

By defining ranges based on realistic stretch goals, we align the 

ranges with motivation theory, particularly the idea that people 

need attainable goals.  

Mention that eLink 

prevents the not 

ready for carriage 

costs 

Incentivisation 

and Rewards 

This highlights again that there are extra not ready for carriage 

costs if the user does not pre-register the shipment via eLink. If 

it turns out that the Estimated extra not ready for carriage costs 

KPI is not feasible, this part is very important. 

Your percentage was 

X% higher/lower 

than last week 

Incentivisation 

and Rewards 

Following from Hattie & Timperley (2007), including day-to-

day or week-to-week comparisons enhances user engagement, 

promotes continuous improvement, and provides timely 

feedback that encourages users to act. 

Hyperlink to the 

dashboard with an 

explanation of where 

to look 

Effort 

Expectancy 

 

This reduces the effort to search for the users themselves and 

tries to lure them into the dashboard.  

Link to a forms or 

other document to 

change the mail 

frequency 

Effort 

Expectancy 

This would reduce the effort for both users as well as Cargonaut 

for contacting each other for a change of frequency. If this link 

is not there, users will probably never change the frequency 

after the initial sign-up.  

Contact 

person/company for 

support 

Facilitating 

Conditions 

This makes sure that the users know where they can ask their 

questions. 

Link to the manual of 

eLink on the 

Cargonaut website 

Facilitating 

Conditions 

This makes sure that the users know where to find information 

about eLink. 

Table 5.3 Additional content for the mail 
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5.6 Implementation plan 

Despite the dashboard scoring a relatively high Performance Expectancy, it is recommended 

to improve the medium before implementing the mail solution. This is because, while larger 

companies with IT experience have managed to adopt the dashboard, it may prove more 

challenging for companies with less IT experience and community commitment. The 

interviews have already yielded several suggestions for the dashboard, and Cargonaut would 

do well to reflect on these as well as discuss with a few of the interviewees or other prominent 

players to identify areas for improvement that are easy to change. The more improvements are 

made before the mail is implemented, the greater the chances of success for the synergy 

Figure 5.3 Proposed mail solution 
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between the new IT artefact and the dashboard. Given that improving the dashboard and setting 

up the mail with the API will take several months, a convenient interim solution is to include a 

link to the dashboard in the eLink portal. This will allow users who are unfamiliar with the 

dashboard to become curious and explore it before the mail solution is implemented.  

To determine who will receive the mail, a sign-up form is recommended. Similar to a newsletter 

subscription, users can indicate whether they want to receive the mail daily or weekly and 

whether they want to receive a mail in case there are no non-eLinked shipments. Furthermore, 

users are asked to provide the mail addresses of the desired recipients (or department) and their 

preferred frequency of receipt. After the implementation, it is essential that users can easily 

adjust these mail addresses and frequencies. Cargonaut could achieve this by adding a request 

form as an attachment. Even better would be to store the sign-up form in the cloud, allowing 

users to automatically update their information. If the mail API then communicates with the 

information in the cloud, this process will occur seamlessly, saving a lot of manual request 

handling. Users that do not sign-up for the mail could be approached via the known mail 

addresses with the ability to access the eLink dashboard. However, it is still doubtful if all the 

mail addresses are currently accurate. This is why a business owner will be important to achieve 

the maximum possible eLink percentage. The lack of a business owner remains a point of 

concern. To prevent the new IT artefact from being developed until the implementation phase 

and then abandoned, it would be beneficial to hold discussions with ACN to identify a suitable 

business owner. The satisfaction survey assessed the extent to which parties consider it 

important that feedback is collected from a party or can be provided themselves towards 

Cargonaut or another party.  

5.7 Conclusion 

This chapter provides a comprehensive design for a new IT artefact solution aimed at increasing 

the use of eLink through a mail with performance insights. The proposed solution, structured 

around both theoretical frameworks and user feedback, successfully integrates with the 

constructs in the third step of the designed theoretical framework.  The proposed artefact is 

developed to enhance, especially the Effort Expectancy and Social Influence, by simplifying 

access to performance data and fostering greater collaboration between stakeholders. In 

addition to the UTAUT aspects, the solution meets the three sector-specific requirements by 

enhancing data transparency, incentivising content in the mail, and providing timely, actionable 

feedback. Also, the solution is coherent with the moderator variables, in the sense that 

companies with little IT experience and/or little commitment to the community can also easily 

work with the push-communication medium. The threshold for these companies to comfort 

them with the dashboard may be slightly higher, but the mail itself can also encourage a change 

in behaviour. To conclude, the proposed mail solution checks the mark to solve the goal of the 

IT artefact, which is to increase the overall eLink percentage by enhancing awareness of the 

dashboard and enhancing all the aspects of the theoretical framework. The next chapter dives 

into the validation of the results. 
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Chapter 6 Validation of results  
In this chapter, the validation of the proposed mail solution with the ultimate goal of increasing 

the overall eLink percentage at Schiphol Airport is presented. It provides an answer to RQ7: 

• RQ7: How can it be proven that the developed artefact is a successful proof of concept 

that will lead to increased eLink percentages? 

The validation is based on feedback obtained through a user satisfaction survey. The survey 

gathered responses from forwarders and carriers, who rated various aspects of the mail on a 

scale of 1 (strongly disagree) to 5 (strongly agree). The goal of this chapter is to evaluate the 

effectiveness of the solution in terms of usability, motivational impact, and overall contribution 

to improving the eLink percentage. Section 6.1 explains the content of the satisfaction survey, 

and subsequently, Section 6.2 reveals the results of the survey from the responses that have 

been gathered within two days after sending it to the users. Section 6.3 is the conclusion.  

6.1 Satisfaction survey 

The evaluation was done via a satisfaction survey. This satisfaction survey consists of 10 

statements that respondents can rate from 1 (strongly disagree) to 5 (strongly agree) and one 

question. Since in the integrated theoretical framework we have substantiated the low-scoring 

aspects of the UTAUT and the three sector-specific aspects as criteria, each chosen statement 

is related to one of the aspects. As indicated earlier, Performance Expectancy and Facilitating 

Conditions are also included, despite the dashboard already scoring reasonably well on these, 

as shown in Chapter 4. Table 6.1 shows the ten statements and their related aspect(s). 

 

Table 6.1 Survey statements and related aspect(s) 

Statement  Belonging aspect 

1. The mail is user-friendly.  Effort Expectancy 

2. The mail lowers the threshold to look at the dashboard. Effort Expectancy 

3. Actively reaching out via mail makes it easier to monitor shipments that 

are not eLinked. 

Performance Expectancy 

Effort Expectancy 

4. The mail encourages addressing partners where a pattern of non-linking 

is observed, or internally if it goes wrong there. 
Social Influence 

5. The disadvantages of not using eLink are clearly highlighted in the mail. Incentivisation and Rewards 

6. The overview of non-eLinked shipments and KPI summary are clear and 

contain relevant information. 

Performance Expectancy 

Data Visibility and Transparency 

7. A benchmark that shows where we stand compared to the average 

encourages increasing the eLink percentage. 
Incentivisation and Rewards 

8. The mail clearly indicates where I can go for questions. Facilitating Conditions 

9. The maximum frequency, daily, is enough to be able to take action. Real-time Feedback 

10. I attach value to collecting/being able to provide feedback during the 

implementation. 
Facilitating Conditions 
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In addition to the ten statements, a question was added to initially assess whether people see 

the added value of receiving the mail daily. Since a daily mail is preferred from the research 

perspective because of the actionability, the more daily sign-ups the better. The satisfaction 

survey has been sent out to a couple of forwarders and carriers.  

6.2 Survey results 

Until the moment of writing this section, three responses have been gathered. These are from 

two forwarders that score relatively well on eLink (above 90 percent), and one carrier for which 

the same applies. The average scores per statement are given in Table 6.2. To see the spread in 

the results per question, a bar chart per statement is added as Appendix C. The question of 

whether a user would like to receive the mail daily or weekly indicates that two out of the three 

respondents would prefer to receive the mail daily.   

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 6.2 Average score per statement 

All statements score a passing grade in principle, except for statement 5: The disadvantages of 

not using eLink are clearly highlighted in the mail. Since a real financial incentive was lacking, 

the KPI Estimated Extra not ready for carriage costs was added to the KPI summary in the 

mail. This KPI provides extra input regarding Incentivisation and Rewards. Furthermore, 

statement 10 scores below 4.00. However, this is not necessarily an assessment of the current 

solution since the value of this statement is a signal to Cargonaut that demonstrates how 

important future users consider the mail (and eLink) to have a business owner. Based on the 

average scores of the statements, we can calculate an average score per aspect. These are listed 

in the following list: 

Statement  Belonging aspect Average score 

1.  Effort Expectancy 4.33 

2.  Effort Expectancy 4.67 

3.  
Performance Expectancy 

Effort Expectancy 

4.67 

4.  Social Influence 4.33 

5.  Incentivisation and Rewards 2.67 

6.  
Performance Expectancy 

Data Visibility and Transparency 

4.00 

7.  Incentivisation and Rewards 4.00 

8.  Facilitating Conditions 4.00 

9.  Real-time Feedback 4.00 

10.  Facilitating Conditions 3.67 
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• Effort Expectancy = (4.33 + 4.67 + 4.67) /3 = 4.56 

• Social Influence = 4.33 

• Performance Expectancy = (4.67 + 4.00) /2 = 4.34 

• Facilitating Conditions = (4.00+3.67) /2 = 3.84 

• Incentivisation and Rewards = (2.67 + 4.00) /2 = 3.34 

• Data Visibility and Transparency = 4.00 

• Real-time Feedback = 4.00     

6.3 Conclusion 

The validation of the proposed mail solution has been done through a user satisfaction survey.  

This survey provided valuable insights into the initial enthusiasm among potential future users 

and areas for improvement. Responses were gathered from two forwarders and one carrier, all 

scoring a relatively high eLink percentage. The overall scores for key aspects like Effort 

Expectancy (4.56), and Social Influence (4.33) reflect that the solution at first sight is seen as 

user-friendly, facilitating performance monitoring, and capable of motivating users to take 

corrective actions. Users clearly appreciate the push-communication nature of the mail, as well 

as its ability to lower the threshold for accessing the eLink dashboard. 

However, some areas require attention. The aspect of Incentivisation and Rewards scored an 

average of 3.34, with particular concern for the statement about clearly highlighting the 

disadvantages of not using eLink, which scored only 2.67. This suggests that users are not fully 

aware of the potential costs or negative consequences of failing to eLink shipments, indicating 

a need to emphasise these consequences more. To address this, a KPI that calculates the 

Estimated extra not ready for carriage costs has been added to the mail, which could enhance 

the motivational impact. 

The results also highlight the importance of Facilitating Conditions (scoring 3.84), with 

feedback indicating a moderate desire for continuous support and feedback mechanisms during 

the implementation.  

Overall, the mail solution is well received and aligns with the theoretical framework's key 

constructs. It would have been preferred to also receive some responses from lower-scoring 

users of eLink, since the motivation level is usually different compared to higher-scoring users. 

However, the survey results show a generally positive reception of the solution, which gives 

confidence to achieve the ultimate goal of a higher overall eLink percentage. 

.  
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Chapter 7 Conclusion, Discussion & Recommendations  
The final chapter represents the finale of an investigation into the choice, design, and 

development of a new IT artefact. The conclusion summarises the key findings of the research, 

reaffirms the research objectives, and demonstrates how these objectives were met. 

Subsequently, the discussion examines the limitations and the contribution to research. The last 

section, the recommendations, provides some actionable suggestions based on the research 

findings and advice for further research. 

7.1 Conclusion 

The objective of this research has been to choose and design an IT artefact aimed at increasing 

the overall eLink percentage at Schiphol Airport. Recall the main research question:   

“With what IT artefact can ACN communicate the data from the dashboard to eLink 

users, with the goal of increasing the overall eLink percentage?” 

The motivation for this research has been that the eLink percentage has been stagnating for a 

long time but is still not at the desired level. Cargonaut offers a couple of tools to provide users 

with eLink performance insights in order to encourage them to increase their percentage. 

However, the user engagement data show a very low number. One of the tools, the eLink 

dashboard, a comprehensive tool that has been somewhat adopted by a number of parties, 

served as a reference point for this research. Since eLink has been in operation already for more 

than three years, many potential eLink users have already made their choice to not adopt eLink. 

This formed a challenge to stimulate a change in behaviour. 

Central to the search for the best IT artefact and establishment of the content is the designed 

theoretical framework in Chapter 3. The framework, based on the aspects of the UTAUT and 

TPB, relevant sector-specific aspects, and moderator variables, allowed for assessments of both 

the eLink dashboard (UTAUT) and eLink in the broader sense (TPB). Data to perform the 

assessments have been gathered through field research, where five different forwarders and 

carriers were interviewed. The assessment of the dashboard resulted in a few criteria that the 

new IT artefact should meet. These included an increase in awareness of the existence of the 

dashboard, reducing the required effort to engage with performance insights, and fostering a 

community where companies can address each other, or internally, in case of a lack of 

commitment regarding eLink. This made it possible to make a substantiated choice for the new 

IT artefact. The artefact turned out to be push-communication in the form of an automated, 

personal mail containing eLink performance insights. The key content of the mail provides 

users with a summary of their eLink performance, including an overview of non-eLinked 

shipments, key performance indicators (KPIs), and benchmarking data. It is structured to be 

easy to digest, ensuring that eLink users can quickly understand their performance. In this way. 

users can monitor their performance more efficiently, with the option to dive deeper through 

with the dashboard if needed. 

The mail solution has been validated by a satisfaction survey, from which the initial results 

looked very positive. The one perspective that did not score well has been acted on by the 

researcher immediately. Although the responses that were gathered do not represent the full 

circle of users, it remains a good sign that the initial thoughts are positive.  



 

[49] 

 

7.2 Discussion 

The research methodology and results identify some limitations. The small sample size for both 

the field research and the survey respondents (until now), composed mainly of high-scoring 

users who are already familiar with and engaged in the eLink process, restricts the ability to 

generalise the results to the broader user base, including those with lower eLink percentages. 

This limitation restricts the ability to understand the artefact’s effectiveness across the different 

types of users, which could have led to some content or design tweaks. Another limitation is 

about the continued use of the mail. It is hard to control if the mail is being used; Cargonaut 

can only monitor it indirectly by looking at the user engagement data of the dashboard and the 

overall eLink percentage. Since there is no business owner to oversee the implementation and 

continuous improvement of the eLink tool as well as the mail solution, it may be difficult to 

ensure long-term user engagement and to respond to feedback requests. Furthermore, there 

have been update meetings with Cargonaut to validate the content in the mail so that the mail 

can be built. However, it may happen during the building phase that some content will look 

different and therefore not be one-on-one with the mail as it is now prescribed and designed. 

What makes this research unique is its integrated framework using the UTAUT, TPB, sector-

specific aspects, and moderator variables. The framework allows to be executed in other 

research with the goal of stimulating user engagement with a specific technology. If there is a 

reference point, like the dashboard in our research, and the research environment is the logistics 

sector, the framework can be exactly the same. The framework could also be applied in another 

sector; only the three sector-specific aspects would then change.  

7.3 Recommendations and further research 

Based on the research findings, a few practical recommendations can be made to ACN and 

Cargonaut. To address the limitations identified for the research, a recommendation is to 

conduct a more extensive validation with a larger and more diverse user base. The forms that 

has been created was sent to seven forwarders or carriers but could be sent to all of them.  This 

would help to ensure that the mail solution works equally well for smaller forwarders and 

carriers who may have different operational needs compared to high-scoring users. Expanding 

the research to include these groups would provide a comprehensive understanding of the 

system’s impact and will allow for more targeted refinements before the implementation.  

Furthermore, it is recommended to discuss if eLink is worth it to assign a business owner to 

oversee the implementation and promotion of the mail solution. This role would be responsible 

for gathering and receiving user feedback to ensure that users keep engaged and heard. This is 

critical for the long-term user engagement. A dedicated business owner could also play a role 

in fostering user engagement through training and support, ensuring that eLink can be adopted 

easier by those (potential) users with no IT experience and/or commitment to the community. 

In conclusion, while the mail shows strong potential in addressing eLink adoption challenges, 

ongoing development, user engagement, and continuous system support are essential for 

realising the full potential of the mail solution. Future research and practical efforts should 

focus on these areas to ensure the long-term success of the system. 

Furthermore, besides the mail, there are also other factors that can influence the eLink 

percentage. The Milkrun Export project, briefly highlighted in Chapter 4, can contribute to an 

increased eLink percentage because the project primarily focusses on the smaller forwarders. 

Additionally, an influence with even greater potential, the handlers. These companies play an 
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important role because they can ensure that no eLink means an instant rejection of the shipment. 

It is not entirely unthinkable that handlers would implement a no-tolerance policy, as one of 

the five at Schiphol Airport already does. To accommodate eLink users in the event that it truly 

becomes mandatory, it is fair that the information provision regarding eLink is in order so that 

eLink users can clearly trace where things went wrong. The designed mail solution for this 

research contributes to that.  
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Appendix A Systematic Literature Review 
1. Definition of chosen knowledge question 

The chosen knowledge question for the Systematic Literature Review, further in this section 

referred to as SLR, is research question five of the project plan. This question is: What are the 

most effective ways to improve B2B communication in terms of performance information 

provision in a logistics supply chain? 

The knowledge question plays an important role in the research, as the answer to it will be 

leading, together with the findings of interviews, for the solution to the core problem. The 

core problem is about increasing the use of an online freight information program among 

companies at Schiphol Airport. We want to achieve this by providing a data-driven 

artefact/tool that provides these companies with any information that will be a stimulation 

for increasing their use of the program. As an IEM student I am not an expert in 

communication, and therefore, the relevant literature for this question will give me insights 

into most effective ways of B2B-communication in the relevant sector.  

2. Inclusion/exclusion criteria 

To ensure that the results found from the SLR are relevant to my specific research, inclusion 

and exclusion criteria will be used. These criteria will weed out some papers that are not 

relevant. Criteria that will be included or excluded for the SLR can be seen in the table below.  

An important criterium to exclude is ‘design’. I want to find articles that value different possible 

ways of B2B-communication and do not dive into the design rules of these. The design is a 

step that comes after we have chosen the best way to report information regarding 

companies’ data for the relevant program.  We also exclude the public sector, as the air cargo 

industry is a highly commercial sector. 

Criteria  Include or exclude 

Research fields: Communication Science, 
Business Information Technology, 
Information provision  

Include 

Keywords:  Logistics; Air cargo; Supply chain 
parties; Design 

All include except ‘design’ (exclude) 

Language: English Include 

Public sector Exclude 
3. Databases 

The databases that we use for the SLR will be Scopus and Web of Science. Scopus is a large 

database, which covers many disciplines, such as engineering and social sciences. This means 

it will give a broader coverage of the topics, with also a various types of documents, including 

books, articles and journals. Next to that Scopus is a database that updates with a higher 

frequency compared to other databases, such as Web of Science.  

Web of Science on the other hand, has a larger focus on the impact and quality level. The 

difference is that Scopus will offer a broader range of sources with more indexed sources, 

where Web of Science focuses on prioritising the quality and impact level of sources, which 
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results often is less, but higher quality number of indexed sources.  Also, a nice feature of Web 

of Science is that the database indicates how many times a source is cited, and thus indicates 

the level of interfaces between the source and our knowledge question.  

4. Search Terms & Strategy  

Key concepts Related terms More specific terms 

B2B-communication  Business-to-Business 
communication science 

 

Information provision Communication science 
Information sharing 
Information technology 

Reporting 
Performance information 
Performance insights 
IT artefact(s) 

Logistics Supply chain  
Supply chain management 

 

 

To retrieve relevant sources, it is important that we use specific search terms and a well-

thought-out strategy. To determine the search terms, we split them up into key concepts. For 

our SLR, these key concepts include the four concepts in the table above. We want to avoid 

the scenario where we miss out on relevant articles because there was a synonym used 

instead of our specific key concept. Therefore, we include related terms. The last column in 

the table includes terms that are related to the key concept but are way more specific. As it is 

hard to find such a term that fits your research question perfectly, there is only one for our 

research.  

When we combine the key concepts, related terms and more specific terms, we end up with the 

following key strings:  

Scopus: TITLE-ABS-KEY ( b2b AND communication OR "business-to-business" OR 

"communication science") AND ( TITLE-ABS-KEY( information AND provi* OR 

"information sharing" OR "information technology" OR "reporting" OR "performance 

information" OR "performance insights" OR IT artefact* ) AND TITLE-ABS-KEY ( logistic* 

OR supply AND chain OR supply AND chain AND management ) 

Web of Science:  

(b2b-communicat* OR Business-to Business communicat*) AND ( information provi* OR 

"information sharing" OR information technology OR "reporting" OR “performance 

information” OR performance insight* OR IT artefact*) AND (logistic* OR supply chain*) 

5. Number of search results 

Scopus: 75 results 

Web of Science: 41 results 

In total: 116 results 

Snowballing  

In the table below, you can see the elimination methods I used to obtain the final set of articles. 

Many of the articles remaining after searching for full text availability were about eCommerce, 
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which is not the focus for this research. The focus should really be on different communication 

methods to provide data-driven performance artefacts. Theories about adoption of technology 

among supply chain parties to receive these data-driven artefacts can be included as well.  

Elimination method Number of articles left 

Exclusion terms → Design and public 

sector 

52 (Scopus) + 29(WoS) = 81 

Exclude not relevant sectors (e.g. 

Mathematics, Chemical Engineering, etc.) 

34 (Scopus) + 21 (WoS) = 55 

Duplicates (using Excel instead of EndNote) 54 

Open Source/ full text availability 20 

Title and reading abstracts 4 

 

Full list of remaining articles 

• Gesell, C., Glas, A. H., & Essig, M. (2018). Business-to-Business communication in a 

dynamic environment: A systematic adductive analysis referring to ramp-up 

management. Journal of Business-to-Business Marketing, 25(4), 339–355. https://doi-

org.ezproxy2.utwente.nl/10.1080/1051712X.2018.1532664 

 

• Zhang, Y. & Bhattacharyya, S. (2010). Information Sharing Strategies in Business-to-

Business E-Hubs: An Agent-Based Study. International Journal of Intelligent 

Information Technologies (IJIIT), 6(2), 1-20. http://doi.org/10.4018/jiit.2010040101 

 

• Venkatesh, Viswanath; Thong, James Y. L.; and Xu, Xin (2016) "Unified Theory of 

Acceptance and Use of Technology: A Synthesis and the Road Ahead," Journal of the 

Association for Information Systems, 17(5). DOI: 10.17705/1jais.00428 

 

• Chan, P. Y., Shi, X., & Wang, Y. (2007). A Theoretical and Strategic Framework for 

Information Systems Adoption in Supply Chain Management. Pacific Asia Conference 

On Information Systems, 126. 

https://aisel.aisnet.org/cgi/viewcontent.cgi?article=1128&context=pacis2007 

 

6. Conceptual matrix 

Article/ 

Theory(concept) 

B2B 

communication 

Information 

systems 

UTAUT Supply chain 

management 

Gesell, C., Glas, A. H., 

& Essig, M. (2018) 

x x  x 

Zhang, Y. & 

Bhattacharyya, S. 

(2010) 

x x   

Venkatesh, Viswanath; 

Thong, James Y. L.; 

and Xu, Xin (2016) 

  x x 

Chan, P. Y., Shi, X., & 

Wang, Y. (2007) 

 X  x 

 

https://doi-org.ezproxy2.utwente.nl/10.1080/1051712X.2018.1532664
https://doi-org.ezproxy2.utwente.nl/10.1080/1051712X.2018.1532664
http://doi.org/10.4018/jiit.2010040101
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Article Headline of article 

Gesell, C., Glas, A. H., & 

Essig, M. (2018) 

This article focuses on communication strategies and 

information sharing in dynamic B2B environments. It 

highlights the importance of effective communication and 

using information systems to facilitate smooth transitions. 

While it offers insights into general communication 

strategies, it doesn't delve deeply into specific methods for 

improving performance information provision.  

Zhang, Y. & Bhattacharyya, 

S. (2010) 

This article discusses strategies for information sharing in 

B2B e-hubs, emphasising the need for collaborative 

platforms and agent-based systems to facilitate real-time 

performance information exchange. It suggests that 

effective communication frameworks in e-hubs lead to 

improved supply chain visibility and responsiveness. 

Venkatesh, Viswanath; 

Thong, James Y. L.; and Xu, 

Xin (2016) 

Introduces the Unified Theory of Acceptance and Use of 

Technology (UTAUT), which is a framework that highlights 

that the performance of communication technologies 

depends on factors such as perceived usefulness, ease of 

use, and social influence. Furthermore, it indicates that 

technologies supporting communication and information 

exchange need to be user-friendly and perceived as 

beneficial to encourage adoption and effective use.  

Chan, P. Y., Shi, X., & 

Wang, Y. (2007) 

Provides a theoretical framework for information system 

adoption in supply chain management, emphasizing the 

strategic integration of information systems to improve 

communication and performance information provision. 

Furthermore, it emphasises the role of organisational 

strategic planning in leveraging information systems to 

improve communication and operational efficiency. 

 

7. Conclusion 

What can be concluded from the literature is that there is not a direct answer to our question. It 

would have been better if the formulation of the knowledge question would be different and 

more towards which framework/theories there are to find the optimal communication method, 

and not towards the most effective method. The first is actually the question we answered with 

this SLR. So, part of this question will be actually answered by literature and another part by 

interviews. I will revise the outcomes of the SLR when I change the question, but I expect that 

at least the lower two articles will still appear as results.  

From the articles, I have made the decision to use  the Unified Theory of Acceptance and Use 

of Technology (UTAUT) as a theoretical framework. With this framework I am aware of 

different factors that I must keep in mind during the development of new technological artefact. 

I like it more than the theoretical framework of Chan & Wang because of its simpleness. The 

UTAUT provides me with a certain mindset that will make writing relevant interview questions 

and executing the interviews easier.    
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Appendix B Interview questions 
1. Perceptions of eLink 

eLink use 

• What are motivations for your company to eLink shipments? 

• Is the added value of eLink visible for you? To what extent? 

• Hoe does the previous resonate with your customers as far as you know? 

• How involved is het whole planner team with eLink?  

 

2. Adoption and use of the dashboard 

• Ask if the interviewee wants to login to the dashboard before the questions.   

Dashboard use: 

• Are you the only person within the organisation that has access to the dashboard?  

• How often do you make use of the information that is provided within the dashboard 

regarding eLink? 

o Do you use other tools to provide insights in eLink performances?  

• Welke specific data insights in the dashboard are relevant for your organisation 

regarding eLink?  

Challenges: 

• What challenges/disadvantages have you encountered regarding the use of the 

dashboard?  

• Which individuals (roles) within your organisation are responsible for monitoring and 

improving eLink performance?  

• Do you think this is the same for other freight forwarders/carriers?  

• Are there other positions within the organisation that could benefit from the 

information on eLink percentages in the dashboard (or new tool)?  

Barriers to Usage: 

• Can you think of a few reasons why your organisation (or other companies do not use 

the dashboard? 

o Are there specific features or characteristics of the dashboard that users find 

not user-friendly or not useful? 

▪ User-friendliness   

▪ Simplistic overview 

▪ Should financial benefits become visible? 
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3. Development of a new IT artefact 

Points for improvement: 

• What features or content would make the dashboard better?  

o Are there KPIs that you think would be a nice addition?  

• How would you prefer to receive performance insights regarding eLink performance 

insights? (e.g., mail reports, SMS alerts, in-app notifications)? 

Criteria for New Artefact: 

• What criteria would you consider essential for a new tool, either as support or 

standalone from the Cargonaut dashboard, with the same goal of increasing the eLink 

percentage? 

• How important is user-friendliness and minimal extra workload for adopting a new 

tool in your organisation? 

Feedback on Prototypes: 

• Are you willing to provide feedback on any prototypes for a new tool? 
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Appendix C: Satisfaction survey results 

Statement 1: The mail is user-friendly and serves as a nice low-threshold tool to support the 

eLink dashboard. 

 

Statement 2: The mail lowers the threshold to actually look at the dashboard. 

 

Statement 3: Actively reaching out via mail makes it easier to monitor shipments that are not 

eLinked.  
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Statement 4: The mail encourages addressing partners where a pattern of non-linking is 

observed, or internally, if it goes wrong there.  

 

Statement 5: The disadvantages of not using eLink are clearly highlighted in the mail. 

 

Statement 6: The overview of non-eLinked shipments and KPI summary are clear and 

contain relevant information.  
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Statement 7: A benchmark that shows where we stand compared to the average encourages 

increasing the eLink percentage. 

 

Statement 8: The mail clearly indicates where I can go for questions.  

 

Statement 9: The maximum frequency, daily, is enough to be able to take action.  
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Statement 10: I attach value to collecting/being able to provide feedback during the 

implementation. 

 

Question 1: At what frequency would you put the mail receipt? Daily or weekly? 

 

 

 

 


