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Chapter 1

Introduction

Digital communication is at the heart of modern society. During the last

two decades, companies such as Facebook and Instagram have revolutionized

how people interact with each other. Although less visible to the public,

how organizations interact with each other has been rapidly changing as well.

Companies such as Salesforce and Descartes have introduced new ways for

organizations to interact with their customers and supply chain partners by

relying on software-as-a-service business models and cloud-based platforms.

However, the adoption of novel communication technologies at the orga-

nizational level faces many more challenges than does adoption by regular

individuals. Organizations are much more cautious when it comes to data

security and data sharing. Whereas individual users are happy to provide

Facebook with their data in return for services, organizations need to care-

fully evaluate how the service provider will use their data and whether they

will be properly reimbursed for sharing such a valuable resource. Furthermore,

companies need to evaluate how the adoption of one or another technology

will affect their competitive position, the quality of the services provided,

their dependence on supply chain partners, and so on. All of these factors

make a company’s decision to adopt a new communication technology much

more difficult.

Interorganizational information systems (IOSs) are information systems

shared by two or more organizations. This general term is used in the aca-

demic literature to describe diverse systems, such as customer relationship

1
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management systems, airline reservation systems, transportation tracking sys-

tems, and many others. One of the most important characteristics of IOSs

is that they bring value to their adopter only if other companies have also

adopted the system. Adopting a transportation tracking tool is useless when

your transportation provider is not using data from or providing data to the

tool.

Modern IOSs are forming the backbone of business communities’ infor-

mation infrastructures. For instance, all major seaports use port community

systems to coordinate the flow of goods and to make that flow as smooth and

efficient as possible. Such systems are used by hundreds of companies of dif-

ferent sizes and playing different roles (e.g., shipping lines, freight forwarders,

terminal operators, and customs authorities). Given the diverse interests and

demands of different companies, developing an IOS that will be attractive to

all prospective users is quite a challenge. However, the successful integra-

tion of the diverse interests of prospective IOS users is a necessity for the

IOS’s long-term survival. Hence, the overarching question addressed by this

dissertation is: “How can and why should the diverse interests of different

organizations be aligned when developing an interorganizational information

system for the benefit of a business community?”

IOSs have been around for more than forty years. Previous researchers

have addressed this question from multiple angles, but the ever-changing na-

ture of business practices and technologies means that it remains. One of the

instruments to which we pay specific attention in this dissertation has not, to

the best of our knowledge, been previously considered — monetary reimburse-

ment for data shared by IOS adopters. The investigation into this instrument

is one of the main contributions of this dissertation, not only to IOS research

but also to general information systems research because it addresses the more

general question of “putting a price tag” on the data.

1.1 A brief history of IOS research

Interorganizational information systems first appeared in the form of on-

line database vendors and time-sharing services in the 1960s (Kaufman 1966).
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During the next two decades, IOSs grew in complexity and capability to in-

clude electronic fund transfer systems, a variety of supplier-buyer order pro-

cessing systems, and online professional tool support systems (Barrett 1986).

One of the best documented cases of IOSs established in the early 1960s is that

of airline reservation systems developed in the United States (Copeland and

McKenney 1988). Once airlines had established their electronic systems for

maintaining seat inventory, they started actively marketing these systems to

individual travel agents to establish direct links between consumers and their

reservation systems. That dynamic resulted in fierce competition between

the major airline carriers American and United for dominance of the airline

reservation systems landscape, which lasted around a decade (Copeland and

McKenney 1988).

Up to the 2000s, the vast majority of IOSs were based on electronic data

interchange (EDI) as the data transfer technology. EDI encompasses a large

number of different standards (UN/EDIFACT, ANSI ASC X12, GS1 EDI).

These standards specify the exact structure of an electronic message, which

ensures that the recipient can properly interpret the message sent by the

sender. Various EDI standards were developed by different industries and in

different geographical regions. Given the widespread reliance on EDI, IOS

research up to the end of the 20th century was practically synonymous with

EDI research. Previously published papers focused on the prospective benefits

of IOSs and the consequences of their adoption for dyadic buyer-supplier

relationships and industries as a whole (Bakos 1991, Premkumar et al. 1994).

Throughout the 1990s, IOSs became increasingly commonplace. All ma-

jor industries, including automotive, air transportation, sea transportation,

healthcare, and finance, developed their own EDI standards and electronic

marketplaces. The initial hype regarding the revolutionary nature of the new

technology is slowly receding and, even though the majority of practitioners

and researchers acknowledge the increased efficiency and decreased costs of

such communication, reports on the numerous challenges facing IOS adopters

started piling up. Among the many barriers impeding the spread of IOS were

the low flexibility of standards, expensive initial development and installation

costs, and shifts in bargaining power among companies.
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In the early 2000s, the introduction of the XML standard for messages,

which is more flexible and not bound by the strict rules of data location, made

IOSs more attractive for small and medium companies. The next important

technological innovation in the IOS area was the introduction of cloud-based

platforms and the accompanying software-as-a-service business model. The

initial investment costs required for IOS adoption were significantly decreased

and IOS flexibility improved. Companies such as Salesforce and Descartes

offer their standardized customer relationship and supply chain management

solutions worldwide.

To date, however, technological innovations have not addressed all of the

barriers to IOS adoption, which are often social. Companies’ IOS require-

ments differ depending on their size and role in the value chain (Iacovou et al.

1995, Markus et al. 2006). Finding an IOS that fits the requirements of all

organizations is impossible. Modern companies operate in a world in which

they can use one IOS to support their communication with suppliers, another

IOS to support their communication with buyers in the United States, yet

another for buyers in the European Union, and so on. Some of the existing

IOSs rely on the EDI technologies from the 1990s, whereas others use the

latest cloud-based solutions. Although technological progress continues to re-

move barriers to IOS adoption, some prevail to this day because of the social

and collective nature of the phenomenon, which requires the cooperation of

many different actors to ensure IOS’ success.

1.2 Research motivation and main contributions

Real problems facing practitioners in the Port of Rotterdam inspired this

research project. There is a long established tradition of collaboration be-

tween the Rotterdam School of Management and Rotterdam Port companies.

IOSs were first introduced in the Port of Rotterdam in the late 1980s, and

the field has been actively developing ever since. In 2011, under the umbrella

of the National Logistics Infrastructure project, Rotterdam Port companies

initiated an even closer cooperation with the university on the topic of IOSs.

It emerged that certain problems faced by port companies were yet to be
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addressed in the academic research, and this dissertation was envisioned to

fill this gap.

The first major issue that we investigated was the option of monetary

reimbursement to IOS users for data provision to increase its attractiveness for

the user community. This instrument has not been previously discussed in the

IOS literature. Given the nature of port operations, a small number of large

companies concentrate a vast amount of data on the goods that flow through

the port grounds. Accordingly, they also contribute a lot of these data to

the port community system. When many small freight forwarders and inland

transporters use PCS services, they benefit from the data provided by these

large companies. The latter often perceive that it is unfair that they provide

so much data to the community and do not receive preferential treatment in

return. Hence, in collaboration with the PCS provider, we investigated the

possibility of establishing a fair sharing scheme for the use of PCS services,

which would reward the provision of not only traditional IT services in the

form of software and equipment but also of the data provided to the system

by various IOS users. We demonstrate that the use of such a scheme could

improve the incentives for port companies to adopt this type of system.

The second major issue that has not been discussed in the academic litera-

ture was the proliferation of different interorganizational information systems

in real life. Port companies had access to a centralized port community sys-

tem but also used EDI messages to support communication among shipping

lines and terminal operators, Web portals for inland transporters to report

their arrival and to check the status of containers, customs declaration por-

tals to submit documentation to authorities, and so on. However, most IOS

studies focused on a single IOS or a comparison of IOSs rather than the or-

ganization and the variety of IOSs that it uses. This focus precluded studies

from investigating how the IOS already in use affects a company’s decision to

adopt a new IOS and the IOS characteristics that need to be considered when

adopting a new IOS. We attempt to fill this research gap by introducing the

notion of an IOS landscape. We show that the IOS landscape is dynamically

shaped by the diverse and often contradictory interests that port companies

are pursuing. We conclude that new, innovative IOS management models
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are required to align those interests to ensure that the community benefit is

maximized.

The overarching question that we attempt to answer with this disser-

tation is how can and why should the diverse interests of different

organizations be aligned when developing an interorganizational in-

formation system for the benefit of a business community. First, we

describe a fair sharing mechanism that could serve as an instrument for align-

ing those diverse interests (Chapters 2 and 3). Then, we proceed to introduce

the notion of the IOS landscape in which firms operate and stress the impor-

tance of aligning interests in IOS development for the business community

(Chapter 4).

1.3 Dissertation outline

This dissertation consists of three studies that investigate the problem

of cooperation and interest alignment in the context of interorganizational

information systems. All three studies rely on concepts and methodologies

developed within the field of game theory to describe the phenomenon under

consideration. The studies differ in the level of analysis and specific method-

ologies applied.

In Chapter 2, we present a case study of a business community platform

in a seaport setting. We focus on pricing challenges faced by this type of

interorganizational information system. We find that traditional cost-based

pricing methods in the form of transaction and subscription fees cope poorly

with the following business community platform characteristics: 1) users of

the system also can be contributors (i.e., they provide data for the system);

and 2) the services within the platform can have a hierarchical structure in

which old services provide input for new services. We propose a new pricing

strategy that accounts for these specific challenges. This strategy relies on

two building blocks: user value-based pricing and fair sharing. The approach

aims to align the incentives for individual users to adopt a business community

platform and the community-wide benefit from the platform’s introduction.

We believe that the use of a new pricing strategy, such as that developed
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in Chapter 2, could serve as an additional instrument for the alignment of

members’ interests in the adoption of the business community platform as

the main communication channel.

In Chapter 3, we continue to investigate fair sharing and rewards for

data provision in the IOS context. We demonstrate that for a vertical IOS

such a fair sharing scheme can create additional incentives for co-opetition

among competitors by estimating the value gain for a data provider that

comes from the participation of another data provider. The degree of the

positive externalities among providers depends on the network structure that,

in turn, determines the importance of coordination among competitors for IOS

adoption. Furthermore, we investigate the role that network density plays in

the success of such a scheme. This chapter is valuable for understanding

why IOS landscape development and adoption occur differently in different

business communities (e.g., in different global seaports) and how the success

of the new pricing strategy can depend on the business community structure.

Chapter 4 introduces the case study of an IOS landscape of the Port of

Rotterdam. This paper addresses the research question of how the interests

of different companies belonging to the same business community affect the

shape of the IOS landscape. Thus, the level of analysis in this paper is the

business community and all IOSs being used by companies in that commu-

nity. In this chapter, we introduce the new concept of the IOS landscape.

We define the IOS landscape of a firm as the collection of all interorganiza-

tional information systems that a firm can potentially use to connect to its

existing and prospective partners (e.g., customers, suppliers, and government

organizations). The information exchange among organizations, i.e., which

information is available to which partner, and the quality of this information,

is shaped by the IOS landscape. We characterize the IOS landscape along four

dimensions: the number of IOSs, their architecture, their interoperability, and

their substitutability. These dimensions reflect the degree of favorability of

the IOS landscape for a firm. In this paper, we adopt a collective action lens

to analyze the chances that the IOS landscape is formed in accordance with

the common interests of the business community. That community has an

IOS landscape consisting of a shared neutral business community platform
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accessible to everyone. This chapter facilitates answering our overarching re-

search questions by delineating the variety of interests that firms can pursue

when developing IOSs and how those interests interfere with the development

of the IOS landscape in a form that would be beneficial for the business com-

munity as a whole. Hence, in Chapter 4, we answer the “why” part of our

overall research question and demonstrate how companies create barriers to

the data flow and data reuse within the business community.

In the last chapter, we discuss our main findings and contributions, ac-

knowledge the limitations of our study, and provide recommendations for

future research in the area.

1.4 Declaration of contributions

Rob Zuidwijk and Peter van Baalen served as first and second supervi-

sors on my Ph.D. dissertation and provided guidance, support, and feedback

throughout the project. Albert Veenstra and Rob Zuidwijk have been pivotal

in setting up collaborations and providing access to many interviewees in the

Port of Rotterdam.

This research was financially supported by a research grant from the Eras-

mus Research Institute of Management, the research project National Logis-

tics Infrastructure sponsored by the government of the Netherlands, and the

research project CASSANDRA sponsored by the European Union. When per-

forming the computations for Chapter 2, I used the cloud facilities graciously

provided by the SURF organization.

Chapter 2, which I wrote independently, is based on the research I con-

ducted in collaboration with Rob Zuidwijk for the National Logistics Infras-

tructure project. Rob Zuidwijk provided substantial support in adjusting

the Shapley value calculation algorithm to make the computational time rea-

sonable. His ideas were the driving force behind the mathematical transfor-

mations discussed in the appendix to that chapter. Port community system

representatives provided significant feedback from the practitioner’s point of

view. Peter van Baalen and Rob Zuidwijk provided important review com-

ments in multiple iterations.
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I conducted most of the work for Chapter 3 independently, with valuable

review comments and edits from my supervisory team.

The interviews described in Chapter 4 were conducted either by me or

in collaboration with Albert Veenstra. I handled the interview transcriptions

and analyses. Frequent discussions with Peter van Baalen helped me shape the

theoretical framework guiding the paper. I wrote Chapter 4 independently.

Peter van Baalen, Rob Zuidwijk, and Eric van Heck provided valuable review

comments and edits.





Chapter 5

General Discussion

This dissertation explores the variety of interests that different companies

pursue when developing interorganizational information systems. This disser-

tation also investigates a pricing strategy that could be used to align those

interests for the benefit of the business community.

We demonstrate the recursive nature of the relationship between IOS de-

sign and its target user community’s interests. On the one hand, with the

help of pricing as an element of IOS design, an IOS provider can affect com-

panies’ interests in adopting the system. The fair pricing model (Chapters

2 and 3) increases adoption benefits for some community members and de-

creases them for the others relative to traditional pricing methods. Hence,

IOS providers have a clear way to shape community adoption interests with

the help of organizational instruments. Such an intervention would not even

require changes to the IOS technology itself.

On the other hand, the interests of the IOS community serve as a precursor

to IOS design and significantly influence the shape of the IOS being developed

(Chapter 4). The IOS target community usually consists of a large variety of

players, each pursuing their strategies. The interactions of these players result

in multiple IOSs being developed and offered to the community at the same

time. The functionality that these systems offer and the architecture and

standards on which they are based, all depend on the interests that different

actors are pursuing.

Thus, companies like PCS providers that are working on community in-

169
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formation infrastructure development must understand both the variety of

interests that affect the IOS landscape of the community and the instruments

that could be used to affect community interests with respect to IOS devel-

opment in return.

Figure 5.1 summarizes our findings on the interrelationships between IOS

design and company interests. The remainder of this chapter expands on

these findings and their implications for theory and practice.

Figure 5.1: Summary of research findings (as conceptual models)

Provider 

transactions volume

IOS adoption by 

other providers

Provider network 

position

Network 

density

Fair price
Acceptable 

fixed costs
IOS adoption

Interests of 

community 
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Number of IOS

IOS architecture

IOS interoperability

IOS substitutability

IOS design        Company interests

Company interests        IOS design
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5.1 Summary of main findings and contributions

Traditional pricing structures based on subscription and transaction fees

do not sufficiently address two characteristics of modern business community

platforms: users of the system can also be data contributors, and services

within the platform can have a hierarchical structure in which old services

provide input for new services. In Chapter 2, using the example of a port

community system, we demonstrated a potential new pricing strategy that

reimbursed data providers based on the value of their contribution to the

community. We used the Shapley value concept to estimate the data con-

tribution value because it facilitates the alignment between individual and

communal interests. Furthermore, the user value focus of the solution — as

opposed to traditional cost-based IOS pricing — enhances the opportunities

for IOS development because 1) it only focuses on the services that provide

value to the community and 2) the excess revenue generated when the cost of

the solution is far lower than the value can be used to finance the development

of new features.

We demonstrated that such a pricing mechanism aims to align the interests

of individual companies when adopting a service with communal interests.

Among other aspects, certain small companies might actually be excluded

from the adoption community because their participation would not yield a

high enough value for the business community. In our example, this is the

case with a number of small barge operators who rarely visit the port and for

whom connecting to the port community platform makes no economic sense

(at least in the full form whereby corresponding fixed connection costs would

be incurred).

In Chapter 3, we showed that such a Shapley value-based pricing scheme

can be used in the general case of any vertical IOS, and its main advantage is

promoting co-opetition. The competitors participating in such an IOS benefit

from other competitors joining the system because higher values created for

data consumers are translated into higher reimbursements received by data

providers. Such a pricing mechanism can tip the scale in the tug-of-war battle

between individual and communal interests, as demonstrated in Chapter 4 in
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favor of communal interests because this pricing scheme provides additional

incentives for data sharing at the individual level.

Furthermore, we also started investigating the role that network density

could play in the adoption of a Shapley value-based pricing scheme. We

showed that it can be more effective for business communities with high net-

work densities. Our analysis demonstrated that realizing benefits from IOS

adoption can be much easier in low-density networks without much coordina-

tion among data providers, which could be a factor that explains why adop-

tion of similar business community platforms proceeds differently in different

business networks.

In Chapter 4, we demonstrated that modern companies operate in an envi-

ronment in which they have access to multiple interorganizational information

systems that can differ in the functionality they provide, standards on which

they rely, and architecture on which they are based. The existence of such

vibrant IOS landscapes is a direct consequence of the divergent interests that

companies belonging to the same business community pursue when it comes

to IOS development. Even though a business community as a whole would

benefit operationally from having a single IOS hub that can be used to handle

all cross-company transactions, such a state is close to impossible to achieve

because of the interests of individual companies in obtaining a competitive

advantage over their peers. Importantly, IOS developers must acknowledge

that their IOSs will most likely not be the only one their clients use when

developing their product and market strategy — unless they figure out how

to address the opposition between individual and communal goals. The main

challenges in achieving a single business community IOS hub are not techni-

cal but organizational. Hence, we believe that solutions to those challenges

should be sought not only on the technical side but on the organizational side

as well.

The overarching question of this dissertation is, “How can and why should

the diverse interests of different organizations be aligned when developing an

interorganizational information system for the benefit of a business commu-

nity?” In the thesis, we demonstrated that, given the natural course of events,

the interests of individual organizations and alliances push the IOS landscape
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of the business community in opposite directions. Therefore, the state that is

beneficial for the community as a whole is unlikely to be achieved. We pro-

posed a new pricing mechanism for the business community platforms that

can serve as an instrument for aligning those interests and partially remedying

the problem. We acknowledge that this pricing mechanism cannot eliminate

all of the IOS-related business community conflicts but can serve as a step in

the right direction.

5.2 Limitations

Our research has a number of limitations, and each chapter lists the limi-

tations of the analysis presented in greater detail. Therefore, we only mention

here the overarching topics that are relevant for this dissertation as a whole.

First, all of our papers are grounded in the investigation of a single seaport

community, which may have introduced a specific bias to our analysis. The

analysis of other contexts in which IOS and business community platforms

function is required to ensure that our findings are applicable to other settings

as well.

In all of our studies, we used a game-theoretical lens to investigate the

subject. This perspective is very useful for analyzing the interactions of dif-

ferent agents who have different interests and for predicting the outcome of

those interactions. However, other theoretical perspectives could add addi-

tional dimensions to the answer to our research question. For instance, the

use of institutional theory could demonstrate how the business environment,

existing social norms, and business rules play a role in determining companies’

objectives and the strategies they use to pursue them.

We focused our attention only on one mechanism targeting the alignment

of IOS users’ interests: pricing. However, other mechanisms such as IOS gov-

ernance and technical design can play a role in interest alignment and can

influence the effectiveness of pricing. Price is traditionally perceived as an

indicator of a good’s quality, consumer value, and resources required for that

good’s production. These traditional roles could conflict with the new role of

the interest alignment mechanism that can impede user adoption. We did not
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have the opportunity to test the designed pricing scheme in a real-life setting.

The application of the pricing mechanism in practice can uncover additional

challenges or benefits for community members. Furthermore, we used a num-

ber of simplifying assumptions in our analysis, which we discussed in the

respective chapters and could prove too unrealistic for practical applications

of the pricing scheme. However, we believe that reasonable modifications

should be possible to adjust for those aspects if they arise.

5.3 Recommendations for future research

Platform research and a two-sided market perspective on interorganiza-

tional information systems have not been discussed at length in our disser-

tation. However, investigating interorganizational information systems from

this angle brings about additional merits. Platforms are architectures that

incorporate three core elements: core components with low variability, com-

plementary components with high variability, and interfaces for modularity

between core and complementary components (Baldwin et al. 2009). The

modular architecture of platforms gives rise to two-sided markets in which an

intermediary can charge two sides — buyers and sellers — for their access to

and use of the platform. The peculiar characteristic of this type of market

is that the intermediary determines not only the price level for its service

but also the price structure, for example, one side can partially or completely

subsidize the other side. In the case of non-profit platforms, access charges

exactly offset each other because one side receives the charge paid by the

other side (Rochet and Tirole 2003).

In the IS research, software-based platforms such as Apple’s iOS and

Google’s Android received significant attention (Tiwana et al. 2010, Tilson

et al. 2012, Gronli et al. 2014, Eaton et al. 2015, Karhu et al. 2018). A

software-based platform is an extensible codebase of a software-based system

that provides core functionality shared by the modules that interoperate with

it and the interfaces through which they interoperate (Tiwana et al. 2010).

However, the software or service level is only one of four layers of modularity

identified as forming parts of a digital product. The other three layers are
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devices, networks, and contents (Yoo et al. 2010). The content or data layer

also can generate a two-sided market among data users, data providers, and

an intermediary, as we demonstrated in Chapters 2 and 3.

Digital products as two-sided markets at the content level have received

attention in examples of B2C products, such as Facebook, Google, or other

online communities (Park et al. 2009, Christofides et al. 2009, Cheung et al.

2011, Kwon et al. 2017). Digital B2C products that have been extensively

studied operate based on advertising revenues. In exchange for access to

the digital product, consumers reveal information about themselves and their

preferences, which is later used for targeted advertising on the same plat-

forms. The incentives for consumers to contribute to such platforms have

been extensively studied and include “qualitative” returns as service quality

and reputation, in addition to access to basic services (Brousseau and Pénard

2007). The data-sharing mechanism in the B2B context is very different and

has received little attention on the platform or in the two-sided market re-

search stream.

We believe that this dissertation also contributes to the literature on

platforms or two-sided markets with respect to platforms connecting con-

tent providers with content users in a B2B setting. We have investigated a

fair sharing approach to specifying the pricing structure for such platform

types. Further research into the mechanisms that can be used to promote

the provision of data in the context of B2B platforms in vertical value chains

could be beneficial. Furthermore, business community platforms that we have

been investigating are moving toward transforming themselves into the plat-

forms at the software layer. In the business community platform serving the

Port of Antwerp, different IT providers and community members can develop

information services that can be installed on the joint community platform,

similar to the principles applied in the App store and Google market. Such an

approach has the potential to allow companies to participate in the commu-

nal initiative and share data with the common database while simultaneously

gaining a competitive advantage through the development of company-specific

apps. Developing in practice the interplay between two-sided markets at the

software and contents layers in interorganizational information systems defi-
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nitely provides a lot of research opportunities to understand how these mar-

kets affect each other and whether they contribute to increased benefits for

the business community.

Another interesting future research opportunity that we see is connected

to blockchain, the technology underpinning the cryptocurrency Bitcoin that

recently received significant attention as a new way of organizing interorga-

nizational communication. First, pilots have been developed to demonstrate

blockchain applications to ease paperwork processing in ocean freight, iden-

tify counterfeit products, facilitate origin tracking, and operate the Internet

of things (Hackius and Petersen 2017). The volume of the research model-

ing potential for blockchain applications in supply chain is steadily growing

(Tian 2016, Casado-Vara et al. 2018, Abeyratne and Monfared 2016, Apte

and Petrovsky 2016).

A “blockchain” is a distributed digital ledger that maintains an immutable

record of transactions on the web, and is incapable of being falsified after the

event (Pilkington 2016, Apte and Petrovsky 2016). The major difference rel-

ative to the IOS that we described in our thesis is the decentralized nature

of blockchain platforms. Eliminating the need for third-party intermedia-

tion or control removes the friction in all types of value exchanges that can

arise in the form of costs, risk, information, and control (Bogart and Rice

2015). However, the heterogeneity of benefits that was present in earlier

IOSs is present in blockchain applications for supply chains as well and is

mainly driven by the different positions that actors occupy along the value

chain (Hackius and Petersen 2017, Abeyratne and Monfared 2016). Hence,

we believe that a need exists to design participation incentive mechanisms

for users of blockchain platforms as well, which will account for this inherent

heterogeneity of benefits.

Blockchain implementations support smart contracts — computerized trans-

action protocols that execute the terms of a contract (Casado-Vara et al.

2018). These protocols allow for a transaction to be automated, yet doc-

umented and controlled. Casado-Vara et al. (2018) proposed that smart

contracts can also specify an award system for blockchain participants. We

believe that an investigation into the incentive mechanisms that can be in-
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scribed into blockchain smart contracts and the role of fair sharing in them

is a promising research direction that is currently of great relevance for prac-

titioners. Since 2015, IBM and Maersk have been jointly working on a global

trade blockchain platform, TradeLens, which has just recently finished the

pilot stage. Currently, the platform faces the challenge of convincing the

industry to use it as a standard for communication, similar to many previ-

ous solutions. Some industry participants already wonder whether this new

platform is truly different from other ecosystems that came before it, such as

Universal Trade Network, which have yet to get off the ground (Allison 2018).

5.4 Concluding remarks

Information technology is developing at a rapid pace. Every decade or

so, innovations arise that promise to revolutionize the manner in which infor-

mation is exchanged among companies: EDI, XML, e-commerce platforms,

blockchain. To date, no single technology has addressed all of the conflicts

that arise within the IOS context because of its collective good nature. It

might be the case that none ever will. We believe that organizational in-

novations accompanying the development of information technology have a

lot of promise in solving the conflicts arising with IOS development. Further

research in this area could contribute not only to theory but also to the IOS

practitioners.
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Summary

Over the decades, companies have been working on making communica-

tions with their partners faster, cheaper, and more reliable. Today, every

organization uses at least some type of an interorganizational information

system in its routine operations, whether for communication with their busi-

ness partners or with authorities. Interorganizational information systems

(IOSs) are information systems shared by two or more organizations. IOSs

can support a variety of interactions: customer relationship management,

airline reservations, transportation tracking, and so on. One of the unifying

characteristics of all IOSs is that they bring value to their adopter only if

other companies have also adopted the system; this adoption depends on how

well the interests of different companies have been integrated into the IOS

design.

In Chapter 2, we narrow our focus to a single IOS — the business com-

munity platform. Based on an exploratory case study, we discover that tradi-

tional cost-based pricing methods result in tension among IOS users because

some of them feel as if they are contributing a lot of data to the platform with-

out receiving appropriate acknowledgment or reward in return. Furthermore,

the business community platform structure more easily enables services within

the platform to have a hierarchical structure in which old services provide data

input for new services. To properly reimburse the companies providing data

to the business community platform, we propose a new pricing strategy that

relies on two building blocks: user value-based pricing and fair sharing. We

show that such a pricing approach aligns the incentives for individual users

to adopt a business community platform and reap community-wide benefits

from the platform’s introduction.

193



194 Summary

In Chapter 3, we consider the application of the new pricing strategy to

a more general case of any vertical IOS, that targets competitors as their

user community. We demonstrate that a fair sharing scheme can create ad-

ditional incentives for co-opetition, simultaneous competition, and cooper-

ation, among IOS adopting competitors by estimating the value gain for a

data provider that comes from the participation of another data provider.

The size of the positive externalities among IOS data providers depends on

the business community network structure. In turn, this structure deter-

mines the importance of coordination among competitors for IOS adoption.

In high-density networks, the benefits from coordination are higher than in

low-density networks.

In Chapter 4, we demonstrate how different companies’ interests affect

the development of IOSs at the business community level. To describe the

process, we introduce a new concept: the landscape of interorganizational

information systems. We rely on collective action theory, and consider how

opposing strategies of actors shape the IOS landscape and preclude the busi-

ness community from attaining the landscape that represents the collective

level optimum because of the exclusive nature of this public good. Individ-

ual firms, alliances, and community representatives push the IOS landscape

toward more standardization, more hub-type connections, and less substi-

tutable IOSs, or toward less standardization, more point-to-point connections,

and more substitutable IOSs. We support our theoretical propositions with

evidence from a Rotterdam seaport case study.

Overall, this research contributes to the IOS literature by stressing the

importance of interests’ alignment when developing IOSs for maximizing busi-

ness community gains from IOS adoption. We provide a detailed investigation

into how the pricing mechanism based on fair sharing can serve as an instru-

ment for achieving such an alignment. We believe that research and practice

would benefit from research into other managerial instruments to align the

interests of IOS users.



Dutch Summary / Nederlandse

Samenvatting

In de afgelopen decennia hebben bedrijven veel gëınvesteerd in informatie-

en communicatietechnologie (ICT) om de communicatie met hun partners

sneller, goedkoper en betrouwbaarder te maken. Vrijwel elke organisatie

maakt tenminste gebruik van één soort inter-organisationeel informatiesys-

teem in haar dagelijkse operaties om te communiceren met haar bedrijfs-

partners of met overheden. Inter-organisationele informatiesystemen (IOS’s)

zijn informatiesystemen die gebruikt worden door meerder organisaties. Een

IOS kan verschillende soorten interacties ondersteunen: customer relationship

management, vluchtreserveringen, traceren van transport, etc. Kenmerkend

voor al deze IOS’s is dat ze alleen waarde kunnen creëren wanneer ook an-

dere organisaties van de IOS gebruikmaken. Dit hangt weer af van de mate

waarin de belangen van de deelnemende bedrijven zijn gëıntegreerd in het

IOS-ontwerp.

In hoofdstuk 2 richten we ons onderzoek op een individuele IOS als een

platform voor een bedrijfsnetwerk. Op basis van een verkennende case study,

vinden we dat traditionele kost-gebaseerde prijsbepalingsmethoden tot span-

ningen leiden tussen IOS-gebruikers, omdat enkele bedrijven menen dat ze

veel data bijdragen aan het platform zonder hiervoor de juiste erkenning of

beloning te krijgen. Bovendien maakt de algemene structuur van een bedri-

jfsnetwerk platform het mogelijk de diensten hiërarchisch te op te bouwen,

waarbij bestaande diensten gegevens leveren voor nieuwe diensten. Om de

bedrijven die data leveren aan een bedrijfsnetwerk platform op gepaste te

compenseren, stellen we een nieuwe prijsbepalingsstrategie voor die bestaat
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uit twee onderdelen: prijsbepaling gebaseerd op gebruikerswaarde en prijs-

bepaling op basis van eerlijk delen. We laten zien dat dergelijke prijsmethoden

gebruikers er toe kunnen bewegen een bedrijfsnetwerkplatform in gebruik te

nemen en zo het netwerkwijde voordeel van het platform te bewerkstelligen.

In hoofdstuk 3 overwegen we de toepassing van een nieuwe prijsstrate-

gie op een meer algemene situatie van IOS die zich richt op concurrenten

en hun gebruikersnetwerk. We laten zien dat een eerlijk delen-strategie dri-

jfveren kan creëren voor co-opetition¬, d.w.z. samenwerking tussen concur-

renten die de IOS adopteren. Dit gebeurt door het schatten van de waarde-

toevoeging voor een gegevensprovider veroorzaakt door de deelname van een

andere gegevensprovider. De grootte van positieve externaliteiten tussen IOS

gegevensproviders hangt af van de netwerkstructuur van het bedrijfsnetwerk,

die op zijn beurt het belang van coördinatie tussen concurrenten voor IOS-

acceptatie bepaalt. De voordelen van coördinate zijn groter in netwerken met

hoge dichtheid dan in netwerken met lage dichtheid.

In hoofdstuk 4 laten we zien we hoe de belangen van verschillende bedri-

jven van invloed zijn op de ontwikkeling van een IOS op het bedrijfsnetwerk

niveau. Om dit proces te kunnen beschrijven, introduceren we eerst een nieuw

concept: het domein van inter-organisationele informatiesystemen. Gebaseerd

op de collectieve actietheorie, onderzoeken we hoe tegenstrijdige strategieën

van spelers het IOS domein vormgeven en voorkomen dat het bedrijfsnetwerk

het stadium van het collectieve optimum bereikt, vanwege het exclusieve

karakter van dit publieke goed. Individuele bedrijven, allianties en netwerkverte-

genwoordigers duwen het IOS domein hetzij naar meer standaardisatie, meer

hub-achtige verbindingen en minder substitueerbare IOS’s, of naar minder

standaardisatie, meer point-to-point verbindingen en meer substitueerbare

IOS’s. Wij onderbouwen onze theoretische veronderstellingen an de hand van

een empirische case study van de Rotterdamse zeehaven.

Samenvattend, dit onderzoek draagt bij aan het IOS-onderzoek door de

nadruk te leggen op het belang van het op één lijn brengen van belangen bij de

ontwikkeling van IOS en om op deze wijze de winsten voor het bedrijfsnetwerk

uit de IOS-acceptatie te maximaliseren. We onderzoeken in detail hoe het pri-

jsbepalingsmechanisme op basis van een eerlijk delen-strategie helpt om een
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dergelijke afstemming te bereiken. Wij zijn van mening dat zowel onderzoek

als praktijk baat hebben bij verder onderzoek naar andere managementinstru-

menten ten behoeve van de afstemming van de belangen van IOS gebruikers.
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