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Building an Information Infrastructure: identification of design 
archetypes and contingencies of successful implementation 

Abstract 

From supporting information exchange to enabling breakthrough scientific innovation, 

Information Infrastructures (II) are today omnipresent through a wide variety of manifestations 

ranging in expectations, scale and capabilities. Literature has displayed an increased interest in 

the object but seems to overlook the above variety treating IIs as a homogeneous phenomenon 

represented by a specific profile of characteristics forming an ideal image that should be 

followed in order to address any problem. This thesis challenges this position and suggests that 

there are several types of IIs which should be built in alignment with the problem that needs to 

be solved. The research is facilitated by the creation of a framework based on II literature and 

adopting the perspective of Contingency Theory, structured upon the dimensions of 

contingency, solution and outcome. Through a survey on forty published cases, the findings 

indicate that four distinct archetypes of II design can be identified, based on the dimensions of 

technical openness (modularity, looseness of coupling, standardisation, flexibility) and social 

openness (stakeholder involvement, control decentralisation, image). The findings also indicate 

that each of these archetypes has been successful in certain contingencies comprising specific 

characteristics regarding their technological, organisational and external environment. The role 

of the framework is illustrated through an in-depth case study of an II in-the-making, helping to 

identify its contingency and consequently match it to one the aforementioned archetypes, thus 

providing recommendations for the II's development. This constitutes one of the main 

contributions of this research; the provision of a comprehensive framework that helps to study 

the different dimensions and of IIs and can be used to investigate the environment of the IIs so 

as to support a systematic approach regarding the decisions on technical and social design. If the 

right archetypes are selected, wrong investments will be prevented and future IIs will be able to 

provide actual and valuable benefits to their users. 

 

Keywords: Information Infrastructures, Contingency Theory, archetypes, design, case survey, case 

study  
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Introduction 

"The biggest IT failure ever seen". This provocative statement appeared in the UK press in 2013, 

facing the decision of the UK government to abandon the ambitious Information Infrastructure 

project for the National Health System. The dream of providing "the world largest civilian 

computer system" (Syal, 2013) remained unfulfilled following a decade of debates on system 

requirements, technical complexities and issues with contractors which exceeded the budget 

estimation of the project, costing British taxpayers an astonishing amount of nearly £10 million 

("NHS IT system one of worst fiascos ever", 2013). Surrounded by an abundance of negative 

critiques regarding IT system decisions as well as project management on behalf of the 

government, this case acts as an illustrative example of the magnitude of consequences that an 

unsuccessful Information Infrastructure can have. 

An Information Infrastructure (II) constitutes a complex mechanism comprising technical 

elements, operational features and human components. Such mechanisms can be shared within 

large user bases and wide geographies, serving a wide variety of purposes and providing key 

competitive advantages to their adopters. The increasing reliance on digital information 

combined with the potential for considerable value creation makes an II a key asset and 

resource for organisations in today's continuously transforming competitive environment. 

Despite this, the contribution of an II is usually taken for granted, because of its latent position 

supporting and enabling relevant activities. As the essential observation by Star and Ruhleder 

(1996) suggests, IIs only become visible in case of a breakdown, i.e. when their underlying 

support is hindered, the functions they empower cannot be performed and major problems 

arise. As a result, IIs can be compared to the "unsung heroes" of business operations which 

remain unnoticed regardless of their ongoing offering. 

Literature has identified this phenomenon and several researchers have been engaged with 

studying the concept of IIs and its essence. From a technical perspective, some of the most 

prevalent points about IIs argue that they constitute complex IS configurations built upon pre-

existing systems, which comprise the potential for continuous growth and transformation. 

Additionally, research underlines the role of organisational, operational and human components 

that build and use it. From this social perspective of IIs, literature indicates that IIs contain a 

"democratic" and self-governing character, rising through bottom-up approaches and allowing 

autonomy to their users. 

The above arguments can certainly describe key characteristics of IIs but they also involve the 

assumption that IIs are homogeneous phenomena that share a profile of common features such 
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as limitless flexibility and communal governance. Nevertheless, this carries a significant 

generalisation risk, since it incurs the assumption that IIs cannot diverge from such qualities, 

therefore they are all quite similar. However, practice shows a large variety of manifestations of 

IIs throughout the world, covering a wide range of adopters such as regional bank networks, 

national health authorities and global research initiatives, among others. Therefore, IIs are 

designed to serve highly different objectives in terms of scale, complexity and capabilities. 

For this reason, this thesis challenges the positions portraying the ideal image of IIs and, 

understanding the range of II implementations, intends to investigate the different ways that 

they are designed and built, from a technical and a social perspective. The result of the 

investigation intends to indicate more than one profile of combined elements for designing IIs, 

and more particularly, to identify the relevant examples from practice that can constitute "II 

design archetypes". 

Furthermore, the variety of IIs does not only refer to their design, but also to the conditions in 

which they appear. IIs are intended to cover different organisational needs and ambitions 

ranging from the fundamental exchange of information to the enablement of innovation. They 

can also address different scales of implementation, as well as various levels of IT maturity. 

These are only a few examples illustrating the diversity of contexts or contingencies in which IIs 

are developed. However, similarly to the approach regarding II characteristics described above, 

past research follows a uniform way of prescribing directions for building an II. In other words, 

literature provides some general guidelines and considerations to contemplate while designing 

an II, without connecting them to the dimension of the contingency behind each II. This has 

created a gap in existing research which makes it interesting to thoroughly investigate the 

different contexts for II development. Thus, this thesis aims to investigate the context of the IIs 

in the identified design archetypes, and therefore to provide a mapping between the II design 

archetypes and the contingencies that they have been proven to successfully address. 

The research question examined throughout this thesis is therefore formulated as follows: 

What are the archetypes of II design in terms of technical and social elements and which 

contingencies does each archetype successfully address? 

In order to investigate the research question, this thesis aims to create a framework (named "II 

modelling tool") which helps to study the above three dimensions regarding IIs, i.e. their 

technical and social design, their contingency and their performance. 
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This tool is structured upon foundations from Contingency Theory, which suggests that there is 

no optimal solution for every problem, but the unique context of each case should be addressed 

with the appropriate approach in order to generate positive outcomes. II literature touches a 

wide spectre of topics relevant to the object of study, involving roles and capabilities offered by 

IIs, technical dimensions such as architectural elements, as well as social aspects regarding 

management and control. On the grounds of this research, such topics are examined through the 

lenses of Contingency Theory, with the scope of structuring a framework that facilitates the 

identification and understanding of the above areas, namely the solution, the contingency, and 

the outcome surrounding an II. 

Following the framing of this guiding theoretical foundation, the research proceeds with a case 

survey approach. In other words, the above tool is used on a number of published cases 

describing implemented IIs of various kinds, scales and effects in an effort to analyse how the 

adopted solutions addressed the respective conditions and led to certain outcomes. The scope of 

this analysis aims to detect patterns of common elements in the above areas, thereby leading to 

the identification of II archetypes, namely profiles of IIs with specific technical and social 

features and subsequently the identification of the contingencies which have been proved to 

provide effective solutions to. 

The research proceeds with an in-depth case study of an II that currently is in the planning 

phase. After acquiring a comprehensive understanding of the case's context, the II modelling tool 

is illustrated in order to examine whether it is possible to select one of the identified archetypes 

and therefore provide recommendations regarding some key decisions on the II's development 

in order to achieve satisfactory results. 

The contribution of this research aims to have a dual role. From a practical perspective, the II 

modelling tool can provide a helpful framework for decision making, facilitating stakeholders 

involved with II development so as to carefully examine the respective environment based on 

factors that might not be otherwise considered. Through the use of the tool, connecting the 

examined environment with one of the identified contingencies in this research can direct to one 

specific II design archetype which has previously successfully addressed a similar situation. 

Using the recommended II design archetype can therefore serve as a guide advising the 

implementation process. 

From an academic perspective, the research applies a theoretical angle on an object of study that 

is gaining increasing scientific interest. The outcome of this combination is a framework that can 

be used to facilitate the examination of IIs from a variety of dimensions. Moreover, the 
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identification of II archetypes and their contingencies can serve as inspiration for further 

research on the field. Although this thesis aims to provide considerable contribution to research, 

it also involves limitations which could be tackled through deeper examination, thus creating an 

even more valuable source of knowledge. 

In light of the above, the thesis is structured as follows: 

Methodology: This Section explains the methodology used for conducting this research. It firstly 

involves the approach for performing a literature review on IIs and more importantly the 

creation of the II modelling tool through the lenses of Contingency Theory. Then, it describes the 

approach for using the tool to analyse cases of IIs and identify the underlying archetypes and the 

respective contingencies. Finally, it presents the method of investigating the in-depth case study 

used to illustrate the aforementioned tool. 

Theoretical Foundation: This Section performs a literature review on the theoretical background 

of the object of study. It begins with shaping a fundamental understanding of the phenomenon, 

discussing various definitions that have been adopted regarding IIs. Then, the focus is set on 

Contingency Theory, providing an illustration of its main proposals and explaining why it is 

appropriate as the structuring mechanism of the theoretical framework that is used for the 

analysis. Finally, a variety of dimensions concerning IIs are examined through the Contingency 

Theory perspective, creating a modelling tool that examines IIs in terms of their environment, 

design and outcomes. 

Case Survey Findings: In this Section, the aforementioned tool is used in order to analyse 

published cases describing a wide range of IIs. The analysis results in the identification of 

several common patterns regarding the design of the cases, which form II archetypes, i.e. distinct 

profiles of IIs that have been developed in practice and illustrated in literature. The four 

identified design archetypes describe the technical and social characteristics of the respective IIs 

based on the broad dimensions of architecture and governance. The analysis proceeds with an 

examination of the context of the cases included in each design archetype, in an effort to identify 

the contingencies in which their performance was successful. Therefore this Section also 

describes the six contingencies commonly found within II cases, mapped to the design archetype 

that has addressed them successfully. Lastly, the analysis points out some unsuccessful 

examples of implementation of each design archetype on contingencies different from ones 

mapped to them as described before. 

Tool illustration: This Section contains the examination of a case-in-progress. The case concerns 

a project aiming to establish a large scale II for the facilitation of international trade. Since the 
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project is still in its initial phases, the analysis uses empirical data with a focus on examining the 

environment and underlying context surrounding this II. The aim of this process is to gain a 

comprehensive understanding of its contingency and link it with one of the six contingencies 

presented in the Case Survey Findings. The identification of its contingency points to the 

respective II design archetype and thus provides recommendations regarding the upcoming 

stages of development of the case in point. 

Discussion: Following the above, this Section aims to review the findings that stem from the 

previous Sections of Case Survey Findings and Tool Illustration. Besides underlining the main 

discoveries emerging from the case data, the potential for generalising the relevant knowledge is 

also contemplated. The Discussion evaluates the validity of the research and does not omit to 

recognise the limitations within the different steps of the process. Additionally, this Section 

explains the implication of this research to practitioners as well as to academic research and 

argues on how it could be improved so as to further enhance the value of its contributions. 

Conclusion: The final Section of the thesis includes an overview of the research approach and 

highlights the key findings of the research and its contributions. 

Methodology 

This Section describes the methodology applied in the effort of answering the research question 

formulated in the Introduction. The first step in this process concerns the understanding of the 

object of study, i.e. Information Infrastructures, as well as the concept of Contingency Theory 

which is adopted as the perspective guiding this research. A literature review is conducted in 

order to provide the relevant understanding and support the subsequent analysis. The outcome 

of this process is the creation of a framework based on Contingency Theory in order to study II 

practices. This framework serves as a basis for investigating a number of published cases 

regarding IIs. More particularly, a case survey method is used in order to examine a variety of 

cases based on the structuring elements of the framework, or II modelling tool and their 

examination is used in order to form the II archetypes, and subsequently their corresponding 

contingencies, as portrayed below. Finally, an in-depth case study is investigated via the tool in 

order to identify its contingency and consequently match it to one of the aforementioned 

archetypes, thus providing recommendations for the II's development. 
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A. Literature review 

Step A.1 Sourcing literature material 

A literature search involves the process of seeking quality scholarly research material relevant 

to the phenomenon of investigation. This "mandate" points to the need to properly define 

quality research material. The field of IS and IT displays an abundance of publications in a 

respectively high number and variety of sources (Vom Brocke, Simons, Niehaves, Riemer, 

Plattfaut & Cleven, 2009), which often include "non-refereed work or questionable sources" 

(Levy & Ellis, 2006, p.185). For this reason, queried sources should be filtered in order to refine 

the results originating from quality and trustworthy research. 

Literature review guides on IS research (Levy & Ellis, 2006; Webster & Watson, 2002), suggest 

that the major literary contributions building the necessary theoretical foundations are 

published within leading peer-reviewed journals. Therefore, the first search field includes the 

leading IS journals often referred to as "the basket of eight" ("Senior Scholars' Basket of 

Journals", 2011). In addition, research material is also searched within selected conference 

proceedings with a reputation for quality, as suggested by Webster and Watson (2002). 

The search in the above sources is database-driven (Webster & Watson, 2002), within the 

scholarly databases of EBSCOhost, Scopus and Web of Science. Keywords are used as a means to 

identify the relevant literature; this step used a broad range of terms in order to extract a large 

number of candidate articles. Specifically, the condition used was: 

("Information Infrastructure" OR "Digital Infrastructure") AND ("Information Technology" OR 

"Information Systems") 

This condition was searched in the articles' entire content, and not only within the titles, so as to 

ensure that articles with misleading titles were not excluded. Furthermore, a time restriction 

was set so as to draw articles published within the time period between 1980 and 2016. 

Step A.2 Screening and selection 

The above search yielded approximately four hundred and fifty articles which is a quite high 

number resulting from the above non-strict keyword search within the entire article content. As 

a result, many of these articles could not be usefully connected to the objective of the literature 

review. Therefore, the first round of screening focused on the titles and abstracts of the articles 

and subsequently the ones which were deemed irrelevant for the research were removed from 

the set of findings. To perform this step, the search results from Scopus and Web of Science were 
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downloaded in .xml and .pdf format respectively for quick access and browsing of the title and 

abstract fields. This functionality was however not available in EBSCOhost,, so in this case, an 

ordinary page browsing method was applied. The second review round was performed through 

more careful reading of the contents of the articles and excluded even more samples which had 

limited or no input on the issue of II design. For example, the paper entitled "Rethinking the 

Meaning of Identifiers in Information Infrastructures" by Eriksson and Ågerfalk (2010) was 

retrieved from the search since it qualifies in terms of keywords, publication date and source 

(Journal of the Association for Information Systems) but was removed from the sample due to its 

specialised focus on identifiers that contribute to the infrastructural character of computerised 

IS, which is not supporting the scope of this literature review. As a result, the database-driven 

search provided a collection of fifteen articles from seven sources. 

Step A.3 Additional search 

Using time restricted keyword search in a limited set of databases and specific publication 

sources can lead to narrowness of the literature background. This happens because keywords in 

IS literature are diverse and evolve over time (Levy & Ellis, 2006). For example, the object of 

study for this research has been demonstrated within examined literature in a range of terms 

such as Information Infrastructure, Digital Infrastructure, Cyber Infrastructure and Inter-

organisational Infrastructure. The keyword condition presented above eliminates research work 

that uses other terminology to describe the same phenomenon. Hence, keyword search is 

supplemented with backward and forward approaches in order to identify further useful 

research material (Levy & Ellis, 2006; Webster & Watson, 2002). 

More specifically, the articles qualified within the screening and selection process are subject to 

backward references search, i.e. the scanning of their references in order to detect prior work 

that will help to support the understanding of the origins or foundations of the object of study 

(Levy & Ellis, 2006) or of specific arguments articulated by the authors. Hence, certain articles 

which were referenced to a high degree within the examined articles were also subject to 

review, adding eleven more articles to the literature base. For example, the article entitled 

"Management by maxim: How business and IT managers can create IT infrastructures" by 

Broadbent and Weill (1997) is one of the most quoted works discussing the challenges involved 

when creating an II; however it was not retrieved through the database search due to the fact 

that the journal where it was published (Sloan Management Review) is not included in the 

"basket of eight" IS journals. In addition to this, this search also helped to extract non-journal 

work, e.g. the book "From Control to Drift: the Dynamics of Corporate Information 



11 

 

Infrastructures" (Ciborra, Braa, Cordella, Dahlbom, Failla, Hanseth, Hepsø, Ljungberg, Monteiro 

& Simon, 2000) which constitutes one of the most ly referenced pieces of work but would be 

impossible to otherwise trace due to the source limitations in the keyword search. 

Additionally, the articles qualified through the screening and selection process are also subject 

to forward references search, i.e. the reviewing of articles citing them with a scope of obtaining 

further knowledge as well as examining follow-up research or fresh developments on the object 

of study (Levy & Ellis, 2006). Five articles were retrieved via this approach. Appendix A. II 

literature sources presents the list of the reviewed literature organised by method of search. 

Step A.4 Literature analysis 

The scope of conducting a literature review is to gain an understanding of the concepts 

regarding the object of study and to build the foundations for the research. Besides this aspect, 

the scope of this paper involves the creation of a theoretical framework, and more specifically an 

II modelling tool, in order to examine a variety of dimension regarding published II cases. This 

framework is created based on the examined II literature; therefore the method applied for the 

literature analysis plays an important role regarding its validity. 

In order to explain the method used for the analysis, it is useful to briefly discuss the underlying 

theory that determines the adopted perspective. Presented in more detail in the respective part 

of the Theoretical Foundation, Contingency Theory in principle suggests that there is no optimal 

solution for a problem, but specific conditions (contingencies) determine the appropriate way to 

handle a problem in order to have a successful outcome. Based on this, II literature was 

reviewed with a scope of identifying ways to examine the above broad areas, i.e. contingencies, 

solutions and outcomes. 

As a result, besides understanding the definition and various characteristics of IIs described 

within the articles, the process involved a parallel mapping of the features referred to by the 

authors and semantically could be matched to one of the above areas. For example, Broadbent 

and Weill (1997) explain that an II can serve as a Utility, a Dependent tool for strategy fulfilment 

or as an Enabling measure towards innovation, which can be identified as the different roles 

assumed by IIs and could therefore constitute a feature of the contingency involved. Similarly, 

Henfridsson and Bygstad (2013) discuss the options of loose or tight architectural coupling 

which can be an option concerning the technical design of an II solution. This process led to the 

identification of sixty three variables within the areas of contingency, solution and performance 

(See Appendix B. Initial variable identification). 
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After the first round of identification, the variables were specified by uniting overlapping 

features, for instance by combining regulatory intervention which is suggested by Edwards, 

Jackson, Bowker and Knobel (2007), Klievnik and Janssen (2014) and Reimers, Johnston and 

Klein (2004), or dimensions with similar or supplementary content; for instance the variable of 

Control decentralisation involves arguments about mode of control, management and building 

approach expressed by Constantinides and Barrett (2014), Edwards et al. (2007), Hanseth and 

Lyytinen (2010), Henfridsson and Bygstad (2013), Star and Ruhleder (1996) and Tilson, 

Lyytinen and Sørensen (2010). 

For an easier illustration of the model, these variables were grouped under composite variables, 

i.e. more general concepts that describe certain dimensions of an II. For example, the variables 

describing the role of the II, as well as the one referring to the IT maturity of the user base have 

been grouped under the composite variable of technological environment, within the dimension 

of contingency. 

The result of this process was the creation of a concept matrix that represents which concepts 

have been examined in each of the reviewed articles (Webster & Watson, 2002). Following the 

creation of the concept matrix, each of the concepts is analysed with regards to the remarks of 

the authors of the respective articles. 

B. Case survey 

Following the creation of the II modelling tool, research proceeded with a case survey, where the 

tool was used in order to analyse actual business practices. A similar method has previously 

been used regarding IIs by Henfridsson and Bygstad (2013). The authors argue that a case 

survey includes a methodical accumulation and coding of cases which is guided by elements 

relevant to the research question instead of the original authors' analysis and findings. 

A case survey enables the review and analysis of multiple cases, providing a rich ground for 

examination and knowledge extraction. Furthermore, it capitalises on previous research 

endeavours involving relevant information, by treating the cases as sources of empirical data 

rather than based on the original authors' orientation (Larsson, 1993). Larsson (1993) also 

suggests a dual advantage of case surveys compared to other research methods; firstly, while 

offering data quantity, case surveys provide deeper analysis of organisational phenomena in 

relation to survey questionnaires which can also generate a large quantity of data. At the same 

time, this method surmounts the main deficit of single case studies which relates to the potential 

for generalisation. The use of a wide spectrum of settings, conditions and time periods can thus 

help to apply this tool on a large population and draw useful conclusions with regards to the 
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research. This advantage is particularly relevant for this very research, since the research 

question specifically aims to investigate the different ways to address different problems, 

leading to the assumption that the investigation of a variety of case examples seems an 

appropriate approach. Moreover, the use of Contingency Theory also suggests that surveys 

constitute a suitable approach, since cross-sectional objects of examination containing multiple 

data aspects enable comparative analysis (Reinking, 2012). The case survey was performed in a 

systematic way, which is presented via the steps explained below. 

Step B.1 Case collection and selection 

The first step in order to perform a case survey involves the collection of relevant cases that can 

be used in order to study the phenomenon of interest. In order to realise this step, a search 

within literature was conducted, bearing some similarities to the previous process; i.e. 

identifying relevant articles for the literature review. More particularly, the same databases 

(EBSCOhost, Scopus and Web of Science) were revisited and the following condition was used in 

the abstract section of the papers, so as to identify relevant content: 

("Information Infrastructures" OR "Digital Infrastructures") AND "Case study" 

A considerable difference in this step is that no further limitations were set on the search 

determinants. The decision to withdraw such filters was made in order to avoid any constraints 

from being set on the results that would emerge. In other words, the scope of case collection was 

focused on retrieving a high quantity of published cases, regardless of their date or source of 

publication. As Larsson (1993) suggests, search activities should cover a wide range of sources, 

minimising source biases. The result of this can significantly enrich the pool of candidate cases 

for the subsequent case survey, encompassing journals on IS (e.g. The Journal of Strategic 

Information Systems), business (e.g. Business History), medicine (e.g. BMJ) as well as conference 

proceedings (International Conference on Information Systems). 

The initial sample was examined in order to ensure that the object of interest was indeed IIs and 

that one or more cases were included in the article. As a result, a total of forty eight cases were 

included in the sample and underwent further analysis (see Appendix C. List of examined cases). 

These cases covered a wide range of settings such as healthcare, finance, education and 

manufacturing, among others. During the subsequent step, some cases were excluded from the 

sample, due to lack of sufficient information within the case narrative in order to perform the 

analysis. 
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Step B.2 Archetype identification 

Parallel to reading the cases, summaries were created in order to facilitate their understanding 

and review at subsequent stages. These summaries were structured based on the three main 

variable groups (Contingency, Solution and Outcome) without including intricate details on the 

case narrative (see Appendix D. Case Summaries). At the same time, the cases were analysed 

using the II modelling tool. 

More specifically, the design dimension of the cases underwent a coding and evaluation 

procedure, i.e. the cases were examined in order to identify content depicting relevance to the 

variables and then attributed values according to their level of adherence to the respective 

variables on a three level scale comprising the values of "1", "2" and "3", representing low, 

medium and high values respectively (see Table 13 in Appendix E. Meaning of values for 

framework variables for detailed explanation). For example, in the case of South African HI, 

modularity, flexibility and looseness of coupling were all valued as "3". Based on the average 

value of these results, the cases were given a value on the composite variables. For instance, in 

the previous case example, the composite variable of Technical openness is also valued as "3". 

Even if no explicit examples facilitating such characterisation were visible through the case 

narrative, it was in some cases possible to assess them based on the information provided. For 

example, the case of SFK describes that the II's integration with pre-existing systems required 

increased effort and technical arrangements. This points to tight architectural coupling, 

therefore the variable looseness of coupling is set as "1". If the relevant information was not 

available through the case narrative for some of the variables, then the respective values were 

set as "N/A" and the value of the composite variable was estimated based on the rest of the 

information. Appendix F. Case Evaluation presents the results of the value attribution to the 

variables in several examples of cases as well as the relevant parts of the case narratives that 

justify the evaluation. 

The next step entailed the identification of patterns regarding similar characteristics among the 

composite variables within the different successful cases. For this reason, a two-dimensional 

axis, depicting the scales of technical and social openness was created, and cases were mapped 

according to their values in the respective composite variables. After the mapping of all analysed 

cases, it became obvious that they formed four main groups based on their proximity regarding 

the values of the composite variables, thus building four II design archetypes. This matrix is 

illustrated in Figure 3. II design archetypes in Case Survey Findings. 
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The Case Survey Findings describe the different archetypes and link them with the respective 

example cases. 

Step B.3 Contingency identification 

Subsequently, the cases were reviewed regarding their outcome, which was identified as 

"successful" or "unsuccessful" based on the performance described in the case. Then, the cases 

underwent a process identical to the one described above regarding the solution dimension. In 

other words, each successful case was attributed with values on its contingency variables 

provided that there was adequate data in the case narrative. Similarly, composite variables were 

also attributed with values, thus creating contingency profiles for each of the cases. 

Following this step, the contingencies of the successful cases in each archetype were reviewed 

"side-by-side" in order to examine their common elements and assess if they follow similar 

profiles. Interestingly, the findings of this analysis were fruitful, and the cases revealed a total of 

six contingencies allocated within the four identified design archetypes. At the same time, the 

non-successful cases were also reviewed in order to understand the factors that did not allow 

for the success of the relevant projects. The Section on Case Survey Findings maps the successful 

combinations between each archetype and its contingencies, presenting also example cases. 

It should be noted that during steps B.2 and B.3, eight cases were excluded from the sample, due 

to not providing adequate information in order to be evaluated regarding the above categories. 

For example, the case on the health II in Addis Ababa described in Braa, Hanseth, Heywood, 

Mohammed and Shaw (2007) did not explain the technical and operational variables in a way 

that could help to attribute values to the respective variables in the Solution dimension; hence it 

was removed from the sample. 

C. In-depth case study 

The aim of the in-depth case study is to serve as a means for the illustration of the II modelling 

tool. The selected case refers to an II that is still in its initial stages, therefore the tool can be used 

in order to examine it and recommend possible steps of action that will drive towards the II's 

success, according to the findings from the case survey already performed. In other words, this 

process aims to utilise the tool in order to study the environment, i.e. the contingency dimension 

of the II case, since this information is already available, in contrast to the solution dimension 

which is still unknown. Following this analysis, the case is matched with one of the identified 

archetypes, and as a result, point to the solution that comprises the technical and social 
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characteristics that will address its environmental needs and lead to success. The in-depth case 

study was performed via the following steps: 

Step C.1 Case selection 

The case for the tool illustration was chosen because of its high relevance to the object of study 

and is expected to represent a useful example of the research contributions. More specifically, 

the case refers to an II which is currently undergoing the planning and design phase, therefore 

provides the possibility of being used in order to illustrate the tool and make relevant 

recommendations, which constitutes one of the main practical contributions of this research. 

Beside this useful premise, the case was selected because of the author's professional 

involvement with the project which facilitated contact with key stakeholders, as well as access to 

relevant information. 

Step C.2 Data collection 

Data collection used both primary and secondary data containing documents, participant 

observation and interviews, a list of which can be found in Appendix G. Data Sources for in-depth 

case. First of all, one of the main data sources concerned documents describing the scope and the 

actions regarding the first stages of the project implementation, such as research proposals, 

reports on the scope and mission of the II and communication among stakeholders. Secondly, 

the understanding of the case was significantly facilitated through relevant data gathered 

through observation; the author's participation in the academic research team assisting the 

project involved the participation in several meetings and briefings discussing the project design 

and implementation. Field notes taken during these meetings were revisited and used during the 

case analysis. Even though not all of the discussed issues are directly connected to the research 

question, this provided an enriched understanding of the II and supported the respective 

analysis. Finally, additional data was collected through interviews which were more oriented in 

order to extract the information that was necessary in order to perform the aimed tool 

illustration. Three semi-structured interviews were conducted with representatives from one of 

the main stakeholders within the project. Two of the interviews were focused on gaining a 

general understanding of the environment, and the company's overall objectives regarding 

digital innovation, including the discussion of other examples of IT innovation practices, besides 

the one of the case-in-point. One interview was designed so as to concentrate attention to the 

concepts that are explicitly connected to the case, and this was facilitated by an interview guide 

structured around the literature framework built in step A.4 Literature analysis. This was 

necessary in order to elicit information that could not be covered through the other data 
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sources, such as a description of the IT maturity of the different users, an issue which could not 

be covered through other data sources. All of the interviews were recorded and the one using 

the framework was transcribed so as to be easily accessible in order to feed the analysis in the 

tool illustration (see Appendix H. Interview transcription). 

Step C.3 Data analysis 

In this step, the collected data was compiled in order to create a case narrative on the II in 

progress. Due to the case being at the initial stage of development, the focus was set on the 

contextual conditions surrounding the II. The structure of the II modelling tool was used so as to 

analyse the environment and hence attribute values to the contingency variables. 

Following this process, the II obtained a contingency profile, which was linked with one of the 

contingencies identified in step B.3. This proceeded with a mapping to the respective II design 

archetype which is assumed to provide a "recipe for success". As a result, the solution which was 

matched to the examined contingency was deemed and therefore recommended as the optimal 

way of designing the II in order to ensure its success. 

It should be noted that in this sense, the tool cannot be used as a prediction model, due to the 

lack of information on the actual design decisions and the outcome of the project. For this 

reason, this research phase is called "Tool illustration" instead of "Tool testing". 

Theoretical Foundation 

Information Infrastructures 

Technological developments continuously progress and one of their main expressions relates to 

the emergence of advanced and multi-functional IT solutions with high complexity and 

integration features (Henningsson & Hanseth, 2011). Such capability has brought about the 

development of Information Infrastructures, a concept that is receiving significant attention by 

corporate, academic and political actors as well as the public (Hanseth & Monteiro, 1997). This is 

happening because of the IIs' potential to support diverse IT applications that are necessary so 

as to achieve business goals and provide important competitive advantages (Broadbent & Well, 

1997; Broadbent, Weill & St. Clair, 1999; Chung, Rainer & Lewis, 1999). In addition to that, IIs 

release collaboration and learning potential beyond the functional or operational barriers of 

their inception (Pollock & Williams 2010; Vaast & Walsham, 2009) and enable performance 

monitoring, thus strengthening the notion of accountability regarding processes and results 

(Pine & Mazmanian, 2015). 
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The 1980's were the time when the first corporate infrastructures were discussed in the context 

of broad IS embodying the concepts of standardisation and the effective balance of centralisation 

and distribution of authority (Ciborra, 2000). As the literature describes, these notions 

constitute some of the key principles underlying the concept of IIs. Nowadays, II examples are 

multiple, including, among others, specialised scientific networks, bank grids as well as health 

systems and e-government solutions varying in the extent of geographical reach and the level of 

sophistication (Freeman, 2007; Humes & Reinhard, 2009; Reimers, Li, Xie & Guo, 2014). The 

currently increased digitalisation of such infrastructures leads to an abundance of interactions 

and effects on both the technical and the social environment (Tilson et al., 2010). The outlook on 

this field points to the anticipation of constant evolution of the networks, services and 

capabilities, hence further increasing complexity and diversity in II elements (Hanseth & 

Monteiro, 1997). 

Despite that, and although an infrastructure is omnipresent, providing support to a variety of 

crucial activities, it usually has an "invisible" quality, in a sense that it only becomes noticeable in 

case of a breakdown (Star & Ruhleder, 1996). The problems associated with such an incident can 

be significant and that highlights even more the criticality of successful infrastructure building. 

Exploring II definitions 

Research shows a growing interest in the topic of IIs, covering a wide range of aspects pertinent 

to them. As described above, the contributions and benefits of an II are multiple but so are the 

relevant challenges and considerations that need to be made. In order to examine these 

perspectives, it is important to firstly understand what the concept of IIs comprises and 

subsequently build a comprehensive definition that will guide the rest of this research. Besides 

the term "Information Infrastructure", which is used throughout this paper, literature has also 

used the terms "Digital Infrastructure", "Cyber-Infrastructure", or "e-Infrastructure" to examine 

the same matter. Although existing definitions are plenty, they share some common elements 

that help to build a clarifying definition of this object of study. 

Because of its complex and multidimensional nature, an II cannot be described using one short 

term, therefore within research it has often been defined via a compilation of its unique 

elements. Star and Ruhleder's (1996) definition stems from a configuration of dimensions which 

can be summarised as follows: an II is not built from scratch but emerges upon existing 

infrastructures, becomes embedded with the social environment, carrying a broad sense of 

reach and unconditional availability to its members, bilateral connection with organisational 

practices, embracing standardisation and providing invisible support which gets noticed upon 
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failure. With this definition acting as the guiding light of research on IIs, subsequent definitions 

embody some of the above elements and adapt or embellish them with additional dimensions. 

The motivation behind IIs has been argued to embody the provision of support to an 

organisation or industry (Humes & Reinhard, 2009; Tilson et al., 2010), the facilitation of work 

from distance (Edwards et al., 2007) or even the assistance to the function of an IS (Henfridsson 

& Bygstad, 2013). 

The emphasis on the socio-technical perspective is also highly common and definitions point out 

that an II is a resource encompassing the combination of technical systems as well as 

organisational, operational and human components (Edwards et al., 2007; Hanseth & Lyytinen, 

2010; Henfridsson & Bygstad, 2013; Henningsson & Hanseth, 2011; Humes & Reinhard, 2009; 

Tilson et al., 2010). The importance of the balance between these elements is stressed, and 

according to Edwards et al. (2007), if any of them is unequally represented, the II will fail. 

The aspect of heterogeneity has been covered by Hanseth and Lyytinen (2010), Nielsen and 

Aanestad (2009), as well as Bietz et al. (2010) who highlight the nature of IIs as assemblies of 

heterogeneous entities and relationships within which they are embedded. 

The temporal and evolution aspect of IIs is also prevalent in some definitions; Bietz, Baumer and 

Lee (2010), as well as Henningsson and Hanseth (2011) refer to the IIs as not static but 

emerging and growing over long time periods while Humes and Reinhard (2009) include the 

potential of future development and expansion, a topic which has been discussed extensively 

within literature as the relevant review illustrates. 

In light of the above, IIs can be defined as evolving systems, comprising the interaction among 

technical components, processes, and stakeholders collaborating to satisfy diverse needs and 

objectives. 

Managing the challenges 

Literature has been concerned with the right management decisions in order to effectively 

surpass the challenges relevant to successfully building and managing an II. 

Ciborra (2000) focuses on the socio-technical dimension of the IIs and suggests that such a plan 

should begin with the analysis of a firm's strategic setting in order to draw upon its drivers, 

following with the simultaneous considerations of the changes in business processes 

accompanying the infrastructure. Such changes can be complicated, exceeding the limits of 

processes, also involving roles, skills as well as organisational structures. 
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The "bootstrap problem" and the general issue of attracting users to an II has been addressed by 

Hanseth and Lyytinen (2010) through the method of building upon pre-existing installed bases, 

leveraging already effective technologies, platforms or communication schemes and therefore 

benefiting from lower costs and from the initial advantage of not entailing resistance of users 

towards the adoption of an entirely new II. Similarly, Monteiro (1998) suggests that an approach 

that can be used in order to address this challenge involves the gradual scaling of the II, in order 

to carefully manage the inertia of the installed base. The author also highlights the need to 

implement a transition strategy along this process so as to handle the key decisions regarding 

the extent, the type and the timing of developments to be made, pointing out that this usually 

involves extensive negotiations. 

Even with these considerations is mind, it is not guaranteed that the II design and governance 

will be successful. Henfridsson and Bygstad (2013) emphasise the importance of the socio-

technical conditions upon which a system is built; such conditions are able to determine the 

overall success of the system "making it useful to apply modes of inquiry that offer a conceptual 

basis for going beyond the scope of the single system" (p.4). Furthermore, Ciborra (2000) argues 

that the socio-technical aspects of an II have a direct connection to the use, as well as to the 

configuration of an II. 

Contingency Theory 

Contingency Theory has been broadly discussed referring to issues of selecting the appropriate 

strategies in order to get the optimal outcomes. In the IS field, Contingency Theory has been 

used to examine how organisational and individual traits interact and influence the effectiveness 

of IS (Reinking, 2012). Examples of such practices include Accounting IS (AIS) (Nicolaou, 2000) 

or Management Control Systems (Chenhall, 2007). Investigating the content, suggestions and 

implications of Contingency Theory on the wider field of IS can facilitate its understanding and 

provide useful directions regarding its application to II design. 

Principles 

The basis of the contingency approach lies on the proposition that there is no universally 

appropriate solution to apply in all organisations and in all circumstances (Otley, 1980). In 

simpler words, there is no best solution that works for all cases (Trang, Zander & Kolbe, 2015). 

Instead, the specific features of a solution should be dependent on the particular conditions and 

internal and external factors affecting the setting where the relevant need arises (Weill & Olson, 

1989). Reinking (2012) and Teo, Singh and Cooper (2014) also underline the fact that different 
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combinations of conditions and solutions point to different results. Umanath (2003) argues that 

relevant research mostly applies the concept in an abstract sense, proposing an approach of "it 

depends" rather than providing specific models so as to facilitate research and decision making. 

Despite that, there is a considerable branch of research that investigates the contingency 

relationships between context, structure and performance, which helps to see such concepts as a 

theoretical approach for research (Umanath, 2003). 

Contingency encompasses conditional associations of independent variables leading to a 

dependent outcome (Umanath, 2003). Examining such relationships and identifying common 

elements among them can provide a significant contribution; the potential to predict the 

outcomes of efforts, based on the findings coming from contingency research (Reinking, 2012). 

One of its assumptions is that there is a direct relationship between the fit of the contingency 

variables with the organisation's performance (Weill & Olson, 1989). In other words, it offers a 

"predicting mapping of interrelationships among the variables, based on multiple best solutions 

for the contexts and variables studied" (Reinking, 2012, p. 259). It has also been argued that a 

Contingency Theory is successful if it can predict the best way to do something in a large 

percentage of cases in a certain context (Fiedler, 1964). 

Ginzberg and Ariav (1986) propose that the most apparent implication in the contingency 

approach with regards to design methodologies is that the designers are aware of the 

consequences of the selection of their actions. In a broader sense, understanding the 

relationships between the variables can lead to a more conscious selection of the controlled 

components, and therefore determine the outcome of the effort. 

Overview of application 

The first uses of Contingency Theory in research took place in the 1950s when organisational 

theory researchers of that era were focusing their efforts on determining the optimal 

management style to fit all organisations. Contingency theorists started to reject this traditional 

"one size fits all" approach and argued in favour of a conditional perspective (Reinking, 2012). 

Its initial expressions concerned the need for fit between management style and organisational 

needs in order to foster efficiency and effectiveness (Wetherbe & Whitehead, 1977). In a less 

generic context, during the 1980s, the variety of development methodologies for IS projects 

materialised. In other words, contingency approaches to IS design arose in a situation similar to 

the general management, when it was realised that there is an abundance of relevant 

methodologies and none of them is optimal for all IS projects (Zhu, 2002). In other words, from 
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an IS perspective, it can be viewed as the proposition that the optimal way to build an effective 

IS is contingent on the particular characteristics of the organisation (Reinking, 2012). 

Following this recognition, the IS field has provided a fertile ground for multiple applications of 

this theory, with researchers studying the interaction of contingency and IS design variables as 

well as the respective outcomes concerning, for instance, the design of AIS (Nicolaou, 2000). 

Moreover, Ginzberg and Ariav (1986) connect decision support systems with a variety of 

considerations including the environment, the components and resources for their 

implementation. Another example is given by Teo et al. (2014), who apply Contingency Theory 

on the premises that organisations provide different products and services, have different 

business models and organisational structures and based on that examine the respectively 

different business benefits of enterprise systems. 

Structuring the Contingency perspective 

Research practices such as the ones mentioned above have applied Contingency Theory through 

models that follow a similar structure, comprising three main areas expressed in the broad 

categories of contingency, solution and performance. Although these constitute the main pillars 

for analysis, the unique characteristics of each object of study further specify the sub-categories 

and the distinctive variables that are taken into account in each case. 

Contingency variables 

This area involves the description of the conditions that underlie the setting where the need for 

an IS project arises. These conditions can be illustrated through variables which reflect 

exogenous factors that escape the control of the organisation, such as regulation. Researchers 

have used different variables to examine contingency. Otley (1980) introduced a model where 

the contingency variables comprise technology, organisational structure and environment. 

Reinking (2012) suggests that the three main variables to consider involve environment, 

technology and leadership traits. Weill and Olson (1989) agree on environment and technology 

variables but also argue for strategy, structure, size, task and individual characteristics in the 

field of Management IS (MIS). However, even though they are subject to endogenous control, 

strategic objectives are also considered contingency variables, since they also constitute a 

benchmark against which performance will be assessed (Otley, 1980). In a similar sense, 

Chenhall (2007) accentuates the role of strategy as a contingency factor because of its 

increasingly tight connection with both the environment and technology aspects. 
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Solution variables 

The second part of the model, involves the solution or the response to the problem explained in 

the contingency area. The respective variables therefore constitute the controls set on behalf of 

the organisation (e.g. AIS design, MIS design, organisational design) in order to adapt to the 

contingencies it faces aiming to achieve satisfactory performance (Otley, 1980). Depending on 

the object of the research, this can be studied through a variety of dimensions. Otley (1980) 

refers to the solution concerning organisational design in terms of shape, centralisation and 

dependence relationships as well as the technical and operational features of AIS. 

Performance variables 

 Performance is a key area with regards to this theory as it constitutes the most useful 

component for drawing conclusions. As Otley (1980) points out, lack of performance 

measurement will confine Contingency Theory as a mere observation approach rather than a 

tool for predicting success. In most cases, performance measurement is not limited to 

organisational performance, as the original Contingency Theory proposed, but also includes 

system performance (Reinking, 2012); Weill and Olson (1989) argue that these two aspects of 

performance are interlinked and can be used with a synonym sense within IS research. 

However, the authors also underline the complexity of accurately measuring performance due to 

the highly subjective perspectives of the actors involved. 

Applying a Contingency Theory perspective on Information Infrastructures 

As illustrated above, there is broad research on the concept of IIs, including guidelines on their 

design and development. These guidelines provide directions on the key considerations for 

developing an II but do not form an explicit framework that practitioners can follow. 

Furthermore, as the literature review suggests, IIs have multiple manifestations, varying in 

complexity, reach as well as provided capabilities. As a result, there are plenty of available 

solutions, combining different characteristics and building unique IIs. At the same time, the 

motivations and needs of organisations developing IIs also vary, and so do other features 

relevant to their setting, including the broader environment and specific organisational 

elements. 

 Inspired by the propositions supported by Contingency Theory, it can be argued that there is no 

best II design approach to cover every organisational setting. Therefore, the contingency 

approach can be used so as to help examine the relationships among the different contingencies 

or contextual settings, the selected solutions and the respective outcomes regarding II 
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performance. The availability of published material on specific II cases can be used as the basis 

for examining these relationships and for drawing useful conclusions with the potential of 

facilitating relevant decision making and predicting the outcomes of future efforts. 

A Contingency Theory approach on II design 

Following this positioning, a deeper examination of II literature can be performed using the 

contingency lenses. In other words, aspects and issues relevant to IIs can be discussed in terms 

of variables within the categories of contingency, solution and performance, as illustrated in the 

following figure. 

 

Figure 1: Overview of the contingency framework for II design 

This model is analysed in detail in the rest of this Section. 

Contingency variables (Environment) 

This dimension of variables describes the context in which the need for an II arises and the 

landscape where the II is built. As described earlier, the essence of the Contingency Theory lies 

on the suggestion that the best solution depends on the unique characteristics of the problem. 

Therefore it is important to investigate the unique contextual factors under which an II is 

designed. Literature discusses a variety of dimensions of the environment and their possible 

effects on the design and development of an II. Examining these dimensions can help to perceive 

the setting for an II, thus providing an understanding of the underlying contingency and 

facilitating the scope of the case analysis. 

As described above, contingency can be investigated through a variety of aspects or variables. 

However, the majority of the research propositions examined in this thesis agree on the 

variables of technology, organisational structure and environment (Otley, 1980; Reinking, 2012; 

Weill & Olson, 1989). For this reason, these variables are used as inspiration for the creation of 

the variable groups for this research. More particularly, the features identified through the 

literature review regarding aspects of the contingency of an II are presented as variables 

Contingency 
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Solution variables Performance 
variables

OutcomeDesignEnvironment
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grouped under the broad composite variables of technological, organisational and external 

environment (since the term "environment" is often used throughout the text as a synonym for 

contingency). 

Technological environment 

The first group of variables relates to the concept of technology and how it is viewed and 

managed by the users of the II. The role that the II is expected to play within the organisation (or 

any other broader user community) can reveal the "position" of technology. The IT maturity of 

the user base also constitutes a factor that should be examined in order to understand the 

technological background of an II. 

II role 

This variable concerns the type of need that the II is intended to cover. Broadbent and Weill 

(1997) describe that IT infrastructures can serve a Utility, Dependent or Enabling role. More 

specifically, a Utility infrastructure is destined to facilitate economies of scale and lead to cost 

efficiencies. Ciborra (2000) explains that it aims to achieve efficiency in processing and 

transmission activities but is likely not to intervene with the attached applications or processes. 

A Dependent infrastructure is created so as to address particular ongoing strategic needs, e.g. 

the support of specific business processes, thus making the relevant investment highly linked 

with business strategy (Broadbent and Weill, 1997; Ciborra, 2000). Finally, an Enabling 

infrastructure aims to facilitate innovation with a focus on the longer-term horizon (Broadbent 

and Weill, 1997), creating the ground for new applications and business processes through 

architecture and structure. Such an II also highlights the issue of alignment with business 

strategy (Ciborra, 2000). 

Hanseth and Lyytinen (2010) talk about another role perspective with a different terminology, 

distinguishing between vertical infrastructures which provide functionality that is directly 

deployable by users and horizontal support infrastructures that include protocols or interfaces 

for further application deployment, The latter group is further analysed into transport and 

support infrastructure, based on the precise functionality that the protocol or interface aims to 

provide. 

IT maturity 

Examining the familiarisation with IT pertaining in the user base of an II can prove a 

determining factor for designing the II with the best fit. This variable investigates the concepts 

identified through literature and expresses this familiarisation and in a broader sense, the 
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maturity of users regarding technology. For example, Reimers et al. (2014) suggest that national 

culture regarding IT use plays a role concerning the design and the adoption of an II. Their study 

investigates e-business systems in China, where the particular cultural characteristics increased 

the requirements for local adaptation and hindered the ease of adoption. Investigating cyber-

infrastructures, Zimmerman (2007) also points to the organisational IT culture that is inherent 

in the destined user base in terms of IT skills and knowledge. 

In a similar sense, advanced IT culture or specialised interests can lead to the creation of 

regional clusters. Reimers et al. (2004), based on Porter (1998) mention the existence of 

regional clusters in terms of critical industry masses which can determine the unusual success of 

a venture. Examples of such regional clusters include technology firms in Silicon Valley. 

Organisational environment 

This group of variables concerns the organisational enviroment of the intended user base for the 

II. The hierarchical balance of stakeholders is the first feature that can be examined and it is 

capable of illustrating how power relations and roles are formed. Besides that, this composite 

variable also involves characteristics of the organisation that derive from the members 

comprising the broader intended user base. The level of consistency among users is expressed 

through the variable of heterogeneity. Additionally, the variable of motivation examines user 

behaviour towards the II project and can therefore enhance the image of the organisational 

setting in which an II is built. 

 Hierarchical balance 

The structure and relationships among users and the broader stakeholders can have a dominant 

position regarding decision making for an II design. Humes and Reinhard (2009), as well as 

Zimmerman (2007) discuss the role of stakeholder relations and the possibility that increased 

power can determine the decisions according to the respective interests. From a similar point of 

view, Reimers et al. (2004) examine the value network structure and more particularly the 

forms of fragmentation and collaboration in its parts. Such an approach can be extended to the 

internal environment for the case of IIs so as to investigate the relations among the various 

stakeholders. More particularly, this variable examines how they are structured and how they 

interact, for example if they are equal or if there is one stakeholder with a leading role, 

individually responsible for decisions without participation from the rest of the actors. 
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Heterogeneity 

As noted before, II's definition by Star and Ruhleder (1996) describes that IIs are embedded in 

social structures, meaning that they entail a "taken-for-grantedness" within organisational 

structures, in terms of being inherent resources for the user community that new participants 

are acquainted with. Ciborra (2000, p.32) explains that IIs represent "an alliance between 

humans and non-humans where the latter (architectures, operating systems, standards) seem to 

have a say as important as the humans". The human component has been referred to as human 

infrastructure, including the knowledge and skills so as to manage IT resources (Broadbent & 

Weill, 1997; Chung et al., 2003). On these grounds, the utilisation of an II usually extends the 

boundaries of a certain group of users but instead is shared within a wide reach involving a 

broad community consisting of diverse stakeholders (Hanseth, 2000). For this reason, this 

variable can have a variety of parallel manifestations. First of all, heterogeneity can be examined 

in terms of the geographical reach; i.e. the geographical territory that the II covers. This reach 

can be regional, national or global (Reimers et al., 2004; Klievink & Janssen, 2014; Tilson et al., 

2010). Edwards et al. (2007) also refer to this II categorisation and wonder about the possibility 

of a national cyber-infrastructure to extend national borders and gain global adoption. 

Besides the geographical aspect, the range of the intended user base is a key feature of the II's 

user heterogeneity. Reimers et al. (2004) refer to the boundaries within which the II is used, 

involving firms, industry segments, or value systems. In addition to this, the authors also argue 

the difference in needs among the variety and type of actors involved; for example, business-to-

customer and business-to-business infrastructures are expected to have distinctive 

characteristics. Nielsen and Aanestad (2009) also mention the different scales an II can serve, 

involving corporate, business sector and universal levels, while Tilson et al. (2010) differentiate 

between corporate and industry infrastructures. 

The variable of heterogeneity also refers to the level of uniformity of the intended users' needs 

and intentions. The variety of actors involved in the establishment and development of an II 

create a complex network of relationships that entails a peculiar balance of powers (Ciborra, 

2000). Consistency can be examined through a variety of lenses as the relevant research 

suggests. Examples to assess it involve the degree of business process alignment, variability of IT 

sophistication (Reimers et al., 2004), cultural and organisational differences (Edwards et al., 

2007; Zimmerman, 2007; Constantinides & Barrett, 2014). 
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Motivation 

The last feature of the organisational environment concerns motivation and the level of support 

provided by the members of the organisation towards the II. Zimmerman (2007) suggests that 

the examination of the users should address their expectations and perceived need of an II. User 

expectations can explicitly or implicitly favour or hinder the use of a new II. At the same time, 

the users' perceived need of the infrastructure can also act as a factor affecting their motivation 

and subsequent involvement with relevant activities. As a result, the level of motivation affects 

user behaviour and the ease of introducing changes and implementing a new project. 

External environment 

The last group of variables in the dimension of contingency refers to the external aspects of the 

environment of an II. In this sense, the state of the market or industry and more particularly, its 

malleability can reveal the tendency for stability or innovation to be enabled by an II. On the 

other hand, the external environment also involves actors that might not be actual users of the II, 

but their decisions can significantly affect it. Therefore, the government or regulatory 

intervention is also a variable in this group. 

Market malleability 

As briefly described above, examining market conditions can help illustrate the particularities of 

different II problems and the level of fit of the respective solution. In this context, Reimers et al. 

(2004) refer to the age or level of maturity of the industry, while Reimers et al. (2014) elaborate 

further by referring to the level of industry consolidation. According to the authors, 

consolidation and IIs have a dual relationship in this case, i.e. higher levels of consolidation lead 

to higher collaboration and therefore emergence of IIs; at the same time the emergence of IIs 

contributes to higher consolidation. Furthermore, Reimers et al. (2004) suggest examining the 

level of competitive pressure based on Gibbs, Kraemer and Dedrick (2003) who consider it a key 

factor determining e-commerce diffusion. 

Regulatory intervention 

This variable refers to the support or hindering of II activities on behalf of the external actors, 

such as the government or other regulatory bodies. Given that IIs can be of public or private 

interest or even a combination of both, the role of the government intervention can considerably 

influence their environment. Klievnik and Janssen (2014) study the phenomenon of private-

public partnerships for IIs with an aim to balance business benefits and public interest 

dimensions. For example, certain infrastructures are initiated and supported by public bodies in 
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order to enhance national security or contribute to economic growth (Edwards et al., 2007). 

Reimers et al. (2004) examine the effect of government policies regarding standards. More 

particularly, they mention that in cases where standards are imposed from a government level, 

the need for collaboration towards successful adoption and implementation at an organisational 

level is higher compared to the case where standards are developed by the companies. Besides 

the area of standards, Reimers et al. (2014) also suggest that governments can have influence on 

aspects such as industry structure, IT use and dynamics among industry associations. Although 

these are not directly connected with an II design, they certainly affect the closer context and 

stakeholders that are involved and determine the following stages and finally the outcome of the 

II. 

From a similar perspective, another factor refers to the role of the regulatory framework and its 

potential to influence II design. Reimers et al. (2004) describe that highly regulated industries 

have high demands for inter-organisational IS affecting among others, their need for uniformity. 

This can be easily leveraged to the II level and the role of regulatory requirements to key 

decisions affecting their design characteristics and reach. Regulation has also been characterised 

as restriction to or requirement for standards adoption (Damsgaard & Lyytinen, 1998) as well as 

regarding flexibility in the IIs design (Tilson et al. 2010). 

Solution variables (Design) 

One of the most agreed elements in II research refers to the fact that IIs constitute combinations 

of technical and social components (Edwards et al., 2007; Hanseth & Lyytinen, 2010; 

Henfridsson & Bygstad, 2013; Henningsson & Hanseth, 2011; Humes & Reinhard, 2009; Tilson et 

al., 2010). For this reason, the solution dimension discusses the variables concerning the design 

and implementation of an II from a technical and social perspective. These dimensions 

constitute the object of interest for a considerable part of the literature examined, since they are 

directly linked with the IIs under study. The relevant decisions play the most critical role in the 

determination of the outcome, given the unique environment conditions of each case. 

Technical aspect 

The technical aspect of the design refers to the architecture of the II and involves variables that 

describe how the technical components are structured, connected and modified. These variables 

concern the modularity, looseness of coupling, standardisation and flexibility of an II. 
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Modularity 

One of the key features of an infrastructure is that it does not instantly arise to its full extent but 

is built through modular increments on independent systems and networks which gradually 

integrate, leveraging the existing dynamics of the installed base (Edwards et al., 2007; Reimers 

et al., 2014; Star & Ruhleder, 1996). Hanseth, Monteiro and Hatling (1996) as well as Hanseth 

and Lyytinen (2010) discuss the concept of modularity as a scheme of connected and 

interrelated ecologies, where sub-infrastructures are built in layers on top of one another, 

linking networks and connecting separate components thus creating an interdependent 

structure. Additionally, Chung et al. (2003) describe that modularity is based on the foundation 

that processing programming routines in separate modules enables the management of 

software applications. Similarly, Bietz et al. (2010) point out that contrary to IS which are locally 

and independently controlled, a key characteristic of IIs is that they are embedded and therefore 

operate upon networks of linked nodes and webs. 

Modularity often involves the formation of layered or hierarchical systems, where each layer 

uses three different interfaces concerning "the services it offers to the layer immediately above, 

the services it uses in the layer immediately below, and the services used by a sender and 

receiver pair on the same level." (Hanseth et al., 1996, p. 417). The authors also describe that 

modularity can be combined with loose or inexistent coupling among the modules in order to 

increase the ease of adding new features. 

Looseness of coupling 

This essence of networked architecture leads to the need to build connectivity among the 

various components. This connectivity is realised through coupling; a feature that can define one 

of the key dimensions of an II's architecture. In contrast to physical infrastructures that have 

tight coupling between technical and service delivery components, the modularity and recursive 

organisation of IIs enables generativity and the creation of new capabilities (Tilson et al., 2010). 

The authors underline that "disconnecting" these two dimensions leads to a reallocation of 

control and thus enables other users (non-owners of the physical parts) to use and develop the 

services and application in alignment with their own needs and interests. For example, two 

technological components can be aligned in order to interoperate through an application 

programming interface (Bietz et al., 2010) which provides a very high potential for 

customisation and innovation. Similarly, Henfridsson and Bygstad (2013), consider loose versus 

tight coupling a key distinction for IIs, arguing that it can significantly affect their evolution. 
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The issue of connecting components and networks has also been addressed through the concept 

of gateways, which act as links consolidating the infrastructures (Edwards et al., 2007). 

Gateways constitute means for adaptation or conversion between different formats, in order to 

enable communication among isolated systems or modules and allow them to act as integrated 

systems (Sanner, Manda, & Nielsen, 2014). 

Standardisation 

The concept of standardisation has been widely discussed in the relevant literature and is 

considered one of the key factors for an II's stability but also for its capability for expansion. The 

connection and integration of the modular elements requires technical effort which creates the 

need for the use of specifications in order to facilitate such endeavours. Hanseth et al. (1996) 

refer to standards as the indispensable tools for infrastructure partners to communicate. The 

authors comment that in the absence of standards, such communication can be enabled via 

bilateral agreements or proprietary protocols, although such alternatives are harder to manage 

and usually more costly. 

 Moreover, as Chung et al. (2003) and Hanseth et al. (1996) argue, standardisation enables 

compatibility between components via the allowed ease of adherence to the interface 

specifications. More particularly, the use of standardised features and components enables 

attachment with other infrastructures thereby increasing the transparency quality and the 

broader reach of an II (Star & Ruhleder, 1996). 

For example, applying technical specifications that are not available for public use can limit the 

possibilities for evolution through external sources (Freeman, 2007). This can be also linked to 

the concept of gateways discussed above. Edwards et al. (2007) specifically talk about three 

types of gateways and their meaning in terms of standardisation. Dedicated gateways are 

designed for the unique needs of a system and signify low level of standardisation. Generic 

gateways show medium standardisation, applying widely accepted standards concerning system 

interconnection. Finally, meta-generic gateways show the highest level of standardisation, by 

defining a protocol or framework towards the formulation of standards, rather than the actual 

standards. 

Monteiro and Hanseth (1996) refer to standards as the technical foundations regulating the 

communicative patterns of an II. This is particularly useful given the increasing trend in favour 

of decentralised operations and their need to customise different features. This increases the 

need for standardised integration tools as well as for flexible technologies, as further elaborated 

below (Star & Ruhleder, 1996). On these grounds, Hanseth (2000) underlines the use of 
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standardised interfaces integrating different elements in a way that modularity is not visible but 

the II can be seen as "irreducible". 

The rise and expansion of standards is another interesting area for study, since the competition 

among them can to a large extent determine the future of IIs. Standards constitute another 

essential part of IIs and their existence also involves the interaction of a complex network of 

technologies and actors (Ciborra, 2000). The social processes through which they are designed, 

modified and promoted are equally complex and can be subject to power relation issues 

(Monteiro & Hanseth, 1996). 

Flexibility 

A further aspect regarding IIs concerns their flexibility potential. Flexibility is argued to be a 

feature of an II's technical design that not only enables but often determines its possibility for 

growth (Freeman, 2007), since lack of flexibility, or "irreversibility", may act as an barrier to 

evolution (Hanseth et al., 1996). This is because an II can allow innovation in business processes 

and capabilities and this potential is illustrated through the flexibility of the infrastructure's 

components (Chung et al., 2003). 

In other words, flexibility is argued to be a necessary feature to embed in an II's technical design, 

with a scope of enabling continuous growth so as to meet user needs (Freeman, 2007; Reimers 

et al., 2014), thus offering a major competitive advantage to organisations within the rapidly 

evolving and highly competitive business environment (Chung et al., 2003). Despite that, their 

digital nature suggests that, in principle, the only boundaries to an II's capability for application 

or service development are set by its own technical design and configuration (Tilson et al., 

2010). 

Ciborra (2000) discusses the dilemma between high flexibility enabling unforeseeable business 

redesign in the future and low flexibility that is based on consistency with ongoing strategic 

needs. From a more technical perspective, Tilson et al. (2010) talk about "upward flexibility" as 

the ability to create applications or services using the II's basic communication and storage 

capacity. 

Furthermore, this concept can be studied parallel to the one of modularity, since Chung et al. 

(2003) as well as Hanseth et al. (1996) mention the latter as a means to enable an II's flexibility. 

This is possible because modularity accelerates the development and modification of 

applications and at the same time allows interoperability with other systems. Similarly, Tilson et 

al. (2010) explain the concept of "downward flexibility", which signifies that interconnectivity 

can be provided by a variety of digital or physical networks. Such flexibility is provided by "the 
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malleability of software implementing the logic laid down in layers over the physical layer of 

interconnected hardware" (Tilson et al., 2010, p. 6), which is linked to the concept of modularity 

as described above. 

One of the primary challenges towards designing and implementing a successful II lies on 

achieving a balance among the II's contradicting aspects. Flexibility and stability have both been 

largely argued to be key features of an II, but it is possible that their coexistence creates a 

controversial relationship or dilemma. Star and Ruhleder (1996) point out that an II's inherent 

flexibility can act as an enabler of innovation; however such innovation and evolution might be 

hindered in the case of an incumbent infrastructure facing lock-in situations. Impediments to 

evolution can also be induced by increased standardisation and focus on stability which might 

prevent decentralised initiatives. Ciborra (2000) also acknowledges this paradox and suggests 

that the optimal solution would combine decentralised generativity capabilities with centralised 

control on resources and processes. This issue has been further discussed in literature, in terms 

of a tension between building the II and at the same time trying to maintain some level of control 

on its scalability (Constantinides & Barrett, 2014; Broadbent & Weill, 1997). Edwards et al. 

(2007), Hanseth and Lyytinen (2010), Monteiro (1998) and Pollock and Williams (2010), 

broadly examine this issue under the term of "adaptability problem [where] local designs need 

to recognise II's unbounded scale and functional uncertainty" (Hanseth & Lyytinen, 2010, p.1). 

This means that the II design needs to take into account the emergence of unpredictable factors 

regarding the demand and the needs to be covered by the II. Edwards et al. (2007) elaborate that 

successful performance of small-scale IIs in local areas usually need significant adjustment or 

redesign so as to be effective when serving considerably larger and diverse user groups. 

Another issue addressed by Hanseth and Lyytinen (2010) as well as Aanestad and Jensen (2009) 

refers to the "chicken-and-egg", or "bootstrap" problem, which signifies the need to initially gain 

the adoption of the first users so as to build the original community that will later be expanded 

to broader user groups. This approach might limit the future flexibility of an II, preventing it 

from scaling or adapting to unprecedented needs. Monteiro (1998) explains that especially tight 

integration among the different components of an II, combined with the inertia of the installed 

base increase the challenges in making changes or developments at later stages. Star and 

Ruhleder (1996) use a metaphor to describe this situation, comparing large-scale II 

development to "building the boat you’re on while designing the navigation system and being in 

a highly competitive boat race with a constantly shifting finish line" (p.4). 



34 

 

Social aspect 

The social aspect of the design refers to the governance of the II. This begins with the level of 

participation of users during the development of the II and proceeds with the way it is managed 

and controlled while it also refers to the public or private image it adopts. The relevant variables 

therefore concern the stakeholder involvement, control decentralisation and image of an II. 

Stakeholder involvement 

The socio-technical nature and more particularly the role of the stakeholders involved, creates a 

challenge regarding the connection and coordination of the range of the stakeholders, which can 

have diverse needs and interests (Hanseth & Lyytinen, 2010). Constantinides and Barrett (2014) 

also discuss user heterogeneity as a challenge which leads to the need for extensive coordination 

and collective action and underline that the motivation of lower-layer levels can be significantly 

affected by their degree of inclusion in relevant decisions. 

This issue has also been discussed by Hanseth and Lyytinen (2010) on the grounds that 

traditional top-down design approaches pose challenges regarding fulfilment of the needs of an 

II's wide user base. Additionally, Aanestad and Jensen (2009) explain that top-down approaches 

involve risks relevant to converting from pre-existing to new systems while Vaast and Walsham 

(2009) suggest that they can inadequately address local needs. On the other hand, they indicate 

that bottom-up approaches are more reliant and therefore supportive towards pre-existing 

systems but run the risk of remaining separated due to lack of coordination among them 

(Aanestad and Jensen, 2009; Vaast and Walsham, 2009). 

From a similar perspective, research suggests that the nature of IIs makes distributed forms of 

control seem more appropriate for coordination and development because of the usually diverse 

actors that are involved (Star & Ruhleder, 1996). Ciborra (2000) points out the need to align the 

governance approach (top-down or bottom-up) with the company's market conditions, e.g. the 

level of competition and the role of innovation. 

Control decentralisation 

Another issue that constitutes the object of extensive research refers to the type of governance, 

i.e. management and control of the II. Henfridsson and Bygstad (2013) mention the options of 

management rights given to the user institutions, or a centralised position usually held by a state 

authority. Tilson et al. (2010) examine the level of centralisation in terms of control of services 

deployed, critical resources, data ownership and data management. Data management, and 

especially the decisions about sharing, storage and preservation, is also discussed by Edwards et 
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al. (2007). More particularly, the authors argue that the emergence of true infrastructures 

happens when the locally built and centrally governed systems are connected into networks 

involving decentralised coordination and control. Constantinides and Barrett (2014) describe a 

"polycentric" governance approach where individual centres, or units, are entitled to 

independence within their specific area, thus distributing governance into wider networks. The 

authors support the argument that flexibility is higher when governance is decentralised but 

also argue that such an approach can lead to increased complexity and divergence from the 

initial vision. Moreover, they suggest that decentralised autonomy should be authorised to all 

stakeholders to the extent that their autonomy does not disturb the other independent units. 

Image 

Besides the above governance approaches, Ciborra (2000) uses another categorisation based on 

the image of the infrastructure. Closed infrastructures are pertinent in restricted and controlled 

environments, such as specific organisations. On the other hand, open infrastructures have a 

public nature, available for use and further development by broader user communities. 

Constantinides and Barrett (2014) also refer to examining an II as a private or public good with 

regards to its properties and more particularly the benefits it provides. 

Performance variables (Outcome) 

This area of variables refers to the success or failure of an II to fulfil the needs it is developed to 

serve and operate in a satisfying and stable way, creating value for its users. Even though there 

is wide literature on assessing the success of Information Systems, relevant studies on II 

performance are limited. Henfridsson and Bygstad (2013) suggest that the performance of an II 

depends on factors that are closer to the social aspect of an II, as explained below. However, the 

dual technical and social character of IIs signifies that their performance is also a 

multidimensional construct and should therefore be assessed from some technical aspects as 

well. 

Role fulfilment 

Henfridsson and Bygstad (2013) suggest different success criteria, extending the boundaries of 

an IS perspective and adopting a long-term approach based on the II's interaction with its 

environment. More particularly, they assess the II's ability to hold a relevant role over time in 

the business ecosystem. The role of stakeholders is critical throughout the whole process of 

defining the needs and designing an II. Therefore, their satisfaction should have an equally 
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critical role regarding the evaluation of its success. DeLone and McLean (2003) argue that such 

an indicator is also usually easy to detect within case material. 

Adoption 

From another point of view, Henfridsson and Bygstad (2013) discuss the "extent to which the 

infrastructure’s affordances were possible to escape for its stakeholders" (p.28). This dimension 

can be seen parallel to the concept of path dependence, where lock-in will occur in case of no 

exogenous shocks to the systems (Vergne & Durand, 2010). Edwards et al. (2007) also talk about 

the lock-in potential that can lead to an II's widespread adoption. The greater the lock-in caused 

by the II, the more widespread, therefore successful it is considered to be. The authors also 

argue about the importance of scale effects, i.e. the II's ability to develop local and short horizon 

projects to large widespread infrastructures. Braa et al. (2007) refer to scaling as expanding the 

system in reach and scope from a geographical as well as from a technical perspective. 

System quality 

As an II is comprised of IS, one of the main factors regarding its performance should relate to 

system quality. Delone and McLean's (2003) model of evaluating IS performance addresses 

distinct IS; however, system quality can be expanded to the broader II since technical issues can 

hinder the II's role and value for the involved stakeholders. Similarly, Edwards et al. (2007) also 

refer to technical effectiveness, in terms of the phenomenon of "reverse salients", i.e. technical 

problems that appear in certain sub-systems but manage to affect the development of the entire 

infrastructure. According to Braa et al. (2007), such reverse salients are able to delay or even 

block the evolution of the entire system. 

Based on the above analysis, the overview of the framework illustrated in Figure 1, can be 

presented in more detailed as follows: 
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Figure 2: Detailed contingency framework for an II design 

The following Τable maps the content of the above variables, dimensions and features with the 

relevant literature sources.
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Case Survey Findings 

The previous Section described a framework that can be used in order to examine the 

environment, the design and the outcome of IIs. As described in the Methodology, the above 

framework is used in an effort to investigate the relationships among these groups of variables 

and propose combinations of contingencies and solutions that lead to successful outcomes.  

II design archetypes 

For the first part of the analysis, the cases were examined regarding the dimension of solution, 

i.e. the technical and social characteristics of their design. As the Methodology describes, this 

process was realised through the careful studying of the case narrative and the attribution of 

values to the design variables of each II. Following this step, the composite technical and social 

variables of each case were illustrated on a two-dimension graph and then it was observed that 

they could be grouped under four profiles sharing similar characteristics. This supports the 

argument that there is no optimal solution, but rather several ways to build an II. These profiles 

constitute the II design archetypes that are presented in the following Figure: 

 

Figure 3. II design archetypes 
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The four identified II design archetypes are described in detail below. 

Archetype 1 

This archetype includes IIs with technical openness involving mostly loosely coupled 

architecture that is combined with high technical flexibility. Beside this, there is also social 

openness, meaning mostly decentralised governance, allowing significant autonomy at local 

levels. The following Table presents an overview of archetype 1: 

Table 2. Overview of archetype 1 

Solution  

Technical Social 

Open technical design 

The IIs of this archetype have the most open 
technical characteristics, i.e. high modularity 
and loose coupling, use of open standards and 
embody significant flexibility. 

Open social design 

From a social perspective, these IIs are also 
very open, encompassing considerable 
stakeholder involvement as well as large levels 
of autonomy with local governance. At the 
same time, it is possible that they also embody 
the image of public goods, which adds further 
elements of openness. 

Cases 

 3G in South Korea 

 Ambulance telemedicine 

 B2B Pharma in China 

 Campus Management 

 CPA 

 CreteTech 

 Doculive 

 E-Customs 

 Internet  

 Minitel 

 Roche 

 SEP  

 South African HI 

 Surgery telemedicine 

 SWIFT 

 TeraGrid 

Technical aspect 

More specifically, IIs within archetype 1 embody an architecture that enables integration with 

pre-existing systems. The pre-existence of sophisticated systems is usually common in cases 

where there is high user heterogeneity and particularly high geographical dispersion (as seen in 

the majority of the cases). This kind of architecture is often combined with modularity that 

facilitates independent adaptation and customisation as well as development at decentralised 

levels without affecting the rest of the infrastructure. Simultaneously, such flexibility allows 

independent developments or innovation to be shared for more widespread use and have the 

potential to continuously enrich the capabilities of the entire II. This flexibility and potential for 
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experimentation enable customisation as well as some level of independence concerning 

functionalities as well as prospects for further development (e.g. in South African HI, the 

standard could be implemented on any IS and hospitals could maintain independent datasets 

according to their needs). The use of common standards is also a common element, especially in 

some cases with high technical requirements, where uniformity enabled by standardisation is 

necessary in order to ensure compatibility among involved actors and facilitate the provision of 

technical support in various locations. 

Social aspect 

Besides technical flexibility providing the above capabilities, this archetype enables autonomy in 

terms of governance and management, expressed via unlimited control at localised levels since 

users benefit from customisation potential so as to develop individual products or application. 

An example is presented by the autonomous exploitation of common technology for the 

development of individual applications (e.g. Roche). Another feature of this archetype refers to 

the bottom-up forces that drive towards the effort. In other words, IIs are initiated through 

endeavours on behalf of actual users instead of management or regulatory stakeholders. More 

particularly, the employees of the respective companies are inspired to initiate an effort, with 

the scope of directly improving their own work (e.g. Ambulance telemedicine, Surgery 

telemedicine) mostly through experimentation. In some cases, there is even direct collaboration 

between users and vendors (e.g. SEP, SWIFT) with no direct management intervention. These 

actors engage in such efforts mostly as a way to coordinate their work and support distant 

collaboration (e.g. TeraGrid) rather than under the motivation to enable monitoring and control. 

Finally, in some cases they even engage in horizontal collaboration with competitors (e.g. B2B 

Pharma in China) or vendors who directly approach end users rather than responsible 

authorities in order to pursue implementation. 

Archetype 2 

This archetype involves IIs that combine medium levels in both technical and social 

characteristics. The following Table presents an overview of archetype 2: 
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Table 3. Overview of archetype 2 

Solution 

Technical Social 

Medium openness of technical design 

The cases in this archetype display medium 
looseness of coupling, while flexibility is also 
assessed to be at medium levels. 

 

Medium openness of social design 

Stakeholder involvement in the decision 
making process, design and support in 
implementation is rather high; at the same 
time, governance carries features of controlled 
autonomy. 

Cases 

 DHISm 

 EH in France 

 SFK 

 StockCo 

 WCS 

Technical aspect 

The DHISm case describes a design in which the technology is specified and prescribing 

architectural options is important so as to enable the II's feasibility and provision of support 

throughout the country. Coupling is not very loose, and some level of reconfiguration is needed 

in order to achieve integration with pre-existing systems. In the case of EH in France, integration 

is delayed, but the gradual diffusion of the II slowly leads to the embeddedness with pre-existing 

infrastructures. Flexibility is also partially subdued; for example, in the DHISm case, the 

potential of innovative capabilities provided through technical flexibility is suggested but their 

actual delivery has not been realised. In the EH in France case, users can contribute with their 

content, but are inclined to use best practices and templates, thus limiting their flexibility. 

Social aspect 

The social openness of the IIs in this archetype is also of medium level, with governance 

adopting a controlled form of decentralisation. For example, even though the roll-out of the 

DHISm in Malawi is initiated through a top-down approach, with the Ministry of Health in a 

decisive position, the local coordinators and implementers retain some administration rights. 

Similarly, in the case of SFK, management and control is mainly centralised, however some 

degree of decentralised autonomy is allowed, especially considering the global distribution of 

users. At the same time, stakeholder involvement is higher, with the majority of successful cases 

having adopted a bottom-up approach with end users actively participating in the decision 

making process, therefore feeling included and ensuring that the II will meet their needs. For 
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instance, in the EH in France case, an engineer working in a low management rank, created the 

first web-based IS in order to enable knowledge sharing among geographically dispersed 

activities. In the DHISm case, a multitude of key actors, such as mobile operators, district health 

offices, and developers become gradually involved and contributed to the project. 

Archetype 3 

Archetype 3 is characterised by a fairly open technical design but more moderated elements 

regarding its social openness. The following Table presents an overview of archetype 3: 

Table 4. Overview of archetype 3 

Solution 

Technical Social 

Open technical design 

The IIs of this archetype have open technical 
characteristics, i.e. high modularity as well as 
flexibility potential while also enabling loose 
coupling and easy integration with pre-
existing systems. 

Balanced social design 

The open technical design is combined with a 
more balanced approach regarding social 
openness with low stakeholder involvement 
during the development stages but more 
decentralisation regarding the II's governance. 

Cases 

 Ilcutech 

 LeapCo 

 MergeCo 

 SIAFEM  

 Surveyor Support System 

 Thai HI 

Technical aspect 

This archetype is characterised by loosely coupled architecture enabling integration with 

existing heterogeneous technologies (e.g. Surveyor Support System) and embedded flexibility 

facilitating customisation and further evolution according to special needs. Additionally, its 

decentralised governance allows autonomy in diverse local levels, such as different government 

departments (e.g. SIAFEM), providing the capability for developing individual applications (e.g. 

LeapCo, MergeCo) and adapting the II to their work routines. This autonomy does not 

necessarily lead to chaos and uncoordinated practices; in fact, a key characteristic of this 

archetype refers to balanced centralisation of governance. This is expressed in terms of the 

common efforts aligned towards a principal mechanism that coordinates and regulates all 

connected elements. However, such governance does not follow a domineering role but mostly 
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acts as a managing tool in order to ensure the above described alignment and effective 

coordination (e.g. Thai HI). 

Social aspect 

In this archetype, the II does not emerge but is driven by a top-down initiative. In other words, it 

is the top management that urges the development of the II, supports the idea and allows the 

above described flexibility and autonomy, mostly in order to achieve a strategic intent behind it. 

Although it may seem challenging to achieve balance between top-down approach and such high 

flexibility, the results of the case analysis show successful outcomes given certain conditions. 

Archetype 4 

The solution dimensions of this archetype combine two characteristics that have an apparently 

natural match. IIs of this type are distinguished by a tightly coupled architecture that usually 

does not allow high levels of flexibility. At the same time, governance is centralised, through a 

central body that mostly has a regulatory role, aiming to monitor and control operations. The 

following Table presents an overview of archetype 4: 

Table 5. Overview of archetype 4 

Solution 

Technical Social 

Closed technical design 

The characteristics of the IIs in this archetype 
indicate solutions with tight coupling and 
limited flexibility potential; therefore the IIs 
only offer the capabilities that serve the 
strategic objectives they aim to achieve. 

Closed social design 

Despite some levels of stakeholder 
involvement during project implementation in 
an effort to align the II with their particular 
needs, control remains centralised. 

Cases 

 3P Pharma in China 

 B-EPR 

 CompTech 

 CostCo 

 eGov 

 Ethiopian HI 

 Lending Advisor 

 Norwegian HI 

 Norsk Hydro 

 SCODA 

 SCR 

 Socrate 

 Statoil 

Technical aspect 

This rigid archetype places all its distinctive features on the low edge of the evaluation scale. In 

other words, IIs are characterised by tightly coupled architecture involving components that 
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require radical modifications in order to integrate with the incumbent IS. The aimed result is 

high uniformity and homogeneity among implemented practices excluding the potential to 

customise and adapt to local needs as well as lack of flexibility, in terms of advanced or 

innovative functionalities or even integration with previous systems that were used by certain 

user groups (e.g. Statoil). Such complex technical specifications may hinder fast expansion, 

requiring high investments as well as adjustments in order to realise integration with pre-

existing systems. 

Social aspect 

Regarding stakeholder involvement, in only a few of the cases of this archetype, the II emerges 

instead of being imposed, meaning that it is driven by bottom-up forces, designed and developed 

by the users, for example scientists or specialised teams (e.g. IT Department in Norsk Hydro) 

instead of top management or external governing bodies. However, in the majority of the cases, 

the relevant decision to implement an II is led by top management, preventing the users' direct 

involvement in the decision making process. At the same time, governance remains centralised 

within a central body, limiting autonomy at local levels, in an effort to increase efficiencies or 

establish more control, or regulatory bodies and institutions (e.g. government) so as to enable 

visibility and oversight. In some of the cases, the central management body emerges at a later 

phase so as to coordinate large scale implementation in an effort to ensure the aimed uniformity. 

The implementation of such an approach can be quite challenging and as the results of the 

following analysis show, the majority of the investigated cases display negative outcomes. This is 

mostly due to the lack of liberty enabled through the II, which can dissatisfy users and 

demotivate widespread adoption. However, there are also cases where such an approach can be 

appropriate and achieve in delivering the aimed results. 

Mapping II design archetypes to contingencies  

The second part of the case survey analysis examines the cases within each archetype with a 

focus on the environment in which the respective IIs were built. In order to perform this step, 

the cases were firstly assessed as successful and unsuccessful. Then, using an approach similar 

to the one described in the previous phase (i.e. the attribution of values to the contingency 

variables for each case), the analysis indicated that each archetype was in fact successful for 

contingencies with specific characteristics but could be unsuitable for others. This supports the 

argument that there are certain solutions that are suitable for certain problems, which 

challenges the perception that "one size fits all". In the remaining of this Section, each II design 
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archetype is matched with the contingencies where the case depicted successful results. 

Furthermore, examples of unsuccessful implementation of each are also provided. 

Archetype 1: Contingency 1A 

Table 6. Overview of contingency 1A 

Environment 

Technological Organisational External 

IIs in this contingency mostly 
adopt an Enabling role. Users 
illustrate high levels of IT 
sophistication and already 
apply advanced systems with 
customised practices. 

Efforts connected with such 
IIs are initiated by bottom-up 
approaches and are cultivated 
within groups of engaged 
teams with high levels of 
collaboration. The majority of 
the cases in this contingency 
are characterised by high user 
heterogeneity in terms of both 
user range and geographical 
reach. Additionally, users are 
characterised by high 
motivation and eagerness to 
experiment and develop 
further. Another common 
feature relates to tendency 
towards research and 
innovation, which is common 
in technological and medical 
industries. 

Such IIs are found within 
emerging fields with high 
focus of innovation. The role 
of the regulatory intervention 
is not prevalent. 

Cases 

 Ambulance telemedicine 

 B2B Pharma in China 

 Internet 

 Roche 

 Surgery telemedicine 

The positive outcomes in this archetype firstly refer to considerable acceptance and adoption on 

behalf of the users. The allowed autonomy and sense of flexibility creates favourable sentiments 

towards embracing the II as it is provides the ability to deploy it according to individual needs 

and maximise its potential. Furthermore, this ability is effectively exploited in terms of actual 

motivation to engage in innovative efforts and experiment with the II, giving it a continuously 

evolving nature. 

One of the key features is that the successful IIs of this sub-contingency are described as playing 

an Enabling role, meaning that their intention embodies an exploratory approach in order to 
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inspire such experimentation and innovation. Furthermore, the (mostly) heterogeneous user 

base is characterised by a suitable attitude towards research and development and innovation, 

comprising professionals in the domain of science or technology enthusiasts, among others. A 

further important point to consider concerns the spirit of community, with stakeholders 

engaging in notable collaboration, even in cases where there could be some degree of 

competition among them (e.g. Surgery telemedicine). Despite this, actors managed to coordinate 

and help each other in order to leverage the potential and create a useful infrastructure. One 

explanation for this spirit can be that the II is under development during an era when the 

industry is also in its early stages, thus they are following a parallel evolution and consolidation 

(e.g. B2B Pharma in China). 

The setting for such success is also connected with absence of regulatory interventions, since the 

cases do not illustrate the existence of external influences hindering the relevant attempts. As a 

result, stakeholders have the freedom to act as wished and their endeavour is allowed to 

flourish. It is also interesting to mention that in one of the cases (B2B Pharma in China) the 

government displays efforts to regulate this area; however, these efforts are not strong or 

organised enough. Consequently, they do not manage to obstruct the progress. 

Archetype 1: Contingency 1B 

Table 7. Overview of contingency 1B 

Environment 

Organisational Organisational Organisational 

The cases in this contingency 
refer to IIs playing a 
Dependent role with some 
tendency towards innovation. 
Users have an established 
level of IT maturity and aim to 
increase it. 

The hierarchical structures 
are fairly balanced; the 
common element among the 
cases is alignment in 
objectives and spirit of 
collaboration even among 
competitors. This contingency 
concerns IIs expanding in 
national levels within one 
industry with no significant 
heterogeneity. Users show 
considerable motivation and 
eagerness to support the II 
development, seeing the 
immediate benefits it will 
offer to their work. 

 

The malleability in the 
relevant markets is usually 
low, referring to mature 
industries. No pressure from 
government or regulatory 
bodies. 
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Cases 

 3G in South Korea 

 Campus Management 

 CPA 

 Minitel 

 SEP  

 South African HI 

 SWIFT 

 TeraGrid 

The flexibility and autonomy-endowing characteristics of this archetype are connected to high 

levels of user satisfaction and the feeling that their unique needs can be addressed. At the same 

time, users are motivated to contribute to the II's growth. Moreover, the incentives behind top-

down initiatives were fulfilled. 

The successful cases in this contingency illustrate some critical common elements that could be 

argued to have led to positive outcomes. On the one hand, some of the IIs of this archetype adopt 

a Dependent role, in a sense that they are envisioned as necessary tools so as to support and 

help geographically dispersed work practices (e.g. universities all around US in TeraGrid), 

enable collaboration and create value for all stakeholders (e.g. CPA, or through a specific product 

in the Campus management case) or with the aim of enabling broader monitoring and control or 

the realisation of a general strategic renewal in order to provide the grounds for economic 

growth (e.g. 3G in South Korea). The above stakeholders are characterised by diversity, in terms 

of different scientific specialisations (e.g. TeraGrid) or socio-economic regional development 

(e.g. traditionally fragmented systems combined with diverse development levels of different 

regions in South African HI). As a result, given the heterogeneous features of the destined user 

base, maintaining some degree of flexibility is necessary in order to accommodate their unique 

needs and characteristics. 

Another key factor worth discussing relates to the incentive behind these IIs; namely, the 

motivation is linked to the assistance of scientific research rather than the imposition of 

regulatory control (see the respective unsuccessful cases, for example eCustoms). Therefore, 

user motivation and willingness to cooperate and contribute is positively affected and incites a 

behaviour which proves to be extremely valuable for the success of these endeavours. Users 

exhibited large engagement in the projects, sharing a feeling of community and committing in 

collaboration even among competitors. This observation leads to a substantial point to consider; 

when user motivation is high, it can be translated into real effort regarding the instigation of 

building the II; therefore users play a major role in decision making concerning the design, the 

functionalities as well as the determination of flexibility levels. 



51 

 

User motivation is beneficial; it is nevertheless acknowledged that it is not something easy to 

cultivate. Another common element of the above cases concerns a certain inherent degree of 

innovation and research interest since users belong to the scientific or academic community or 

the industry is at a young stage of development (e.g. CPA). For this reason, competition is not too 

intense and stakeholders engage in a spirit of mutual help and collaboration. After the initial 

small scale pilots, the relevant IIs obtain larger roles and gradually expand to wider geographies 

or implementation scales. 

On the other hand, the case analysis reveals another II role where this archetype can be 

successful. This refers to Utility IIs, designed to contribute to the facilitation of information 

sharing among geographically dispersed regions, with a focus on cost efficiencies and visibility 

instead of the support in research described above. As it is evident at a subsequent point in the 

analysis, in most cases the Utility role is attempted to be fulfilled in a very strict, inflexible, 

tightly coupled architecture combined with centralised governance and high levels of control 

and regulation. 

However, if the user base shows large levels of heterogeneity, already successfully using other 

systems, it can be challenging to impose such a solution. It is observed that the successful Utility 

efforts within this archetype have aimed to leverage and connect existing technologies with 

limited (or no) focus on innovation. Another point to consider is that organisational hierarchies 

are not that strong in the successful cases of this archetype, allowing room for the bottom-up 

efforts to take place (see CreteTech case for an opposite example) and broader users support 

and embrac it when its effectiveness was proven. 

Unsuccessful implementations 

Table 8. Unsuccessful cases of archetype 1 

Cases 

 CreteTech 

 DocuLive 

 eCustoms 

The unsuccessful cases illustrate conditions under which archetype 1 does not perform in a 

satisfactory way. The contingencies behind these unsuccessful cases describe a Utility role, 

destined to facilitate communication capabilities. Despite their bottom-up origins, these IIs 

quickly grow to broader or national levels and hierarchies grow stronger. As a result, leading 

actors influence key decisions regarding the implementation strategy, regardless the readiness 
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of the decentralised units, while pre-existing systems are overlooked with no room for 

autonomy. 

In the case of CreteTech, despite the fact that some user groups are highly motivated to embrace 

and support the II, it fails to achieve widespread adoption and fulfil the role for which it was 

designed. This case embodies some key characteristics found within the successful cases in 

contingency 1B, but at the same time carries a critical difference that seems to provide a clear 

understanding for the challenges that provided unfavourable grounds for its success. More 

particularly, in this case government actors have a decisive role, affecting the II's progress. The 

high degree of regulation combined with the unstable political situation did not provide support 

to this initiative and as a result user motivation is mixed. In other words, the bottom-up 

approach motivates some users who are very keen on participating and contributing to this 

endeavour while others are discouraged, mainly due to the fact that they anticipate a different 

practice imposed by the government. 

Similarly, DocuLive had a Utility role, since its aim is to introduce a pan-norwegian standard for 

electronic patient record systems. Despite the initial bottom-up approach, the project reaches a 

larger and more centralised scale, and hierarchies grow stronger, influencing key decisions on 

its implementation strategy. In addition to that, the existing systems and methods are 

disregarded and the imposed uniformity do not leverage the installed base, leading to challenges 

in adoption and effective use of the II. 

Finally, in the case of eCustoms, building an II similar to archetype 1 ends up causing technical 

complexities and challenges due to the high level of pre-existing heterogeneity. Performing the 

transition to centralised governance proves too costly and complex to achieve, leading to delays 

in adoption and user frustration. The contingency behind this unsuccessful II indicates a Utility 

role but the non-alignment of motives among involved stakeholders may have disoriented the 

effort, leading to more complicated decision making and thus making it harder to manage the 

paradoxical combination describing this archetype. 

Archetype 2: Contingency 2 

Table 9. Overview of contingency 2 

Environment 

Organisational Organisational Organisational 

The cases mostly refer to IIs 
playing a Dependent role, 

Hierarchies are highly 
balanced and within a spirit of 

The role of regulatory bodies 
is significant and highly 
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aiming to facilitate their day-
to-day operations. Users have 
low level of IT maturity. 

collaboration. Users were 
quite homogeneous with IIs 
expanding in national levels 
within one industry and 
shared similar backgrounds 
and aspirations. This was 
combined with high 
motivation and eagerness to 
support the II development. 

supportive towards the 
development of the II. 

Cases 

 DHISm 

 EH in France 

 SFK 

The characteristics of moderated openness in this archetype have led to the fulfilment of the 

incentives behind top-down initiatives. Successful cases in this archetype are also connected to 

high levels of user satisfaction and the feeling that their unique needs can be addressed. At the 

same time, users are motivated to contribute to the II's growth. 

The IIs included in this archetype are mostly adopting the Dependent role, aiming to achieve a 

certain business strategy directed towards a more digitalised approach aiming to improve day-

to-day operations. With the exception of the DHISm case, where the role is Utility, aiming to 

reduce costs and enable efficiency in health related activities, the other two cases aim to create a 

tool so as to dissolve problems of limited information and knowledge sharing and enable 

collaboration among stakeholders. IT maturity is quite low and users lack experience and 

background so as to support the challenges of a technically open II. For example, the immature 

technical environment in Malawi demands special handling so as to decide on the optimal 

solution. Effective coordination and collaboration among various stakeholders is in this case the 

key factor that led to the II's success. 

The reach of the IIs is in most cases national. User homogeneity is rather high, with users coming 

from the same industry, while the spirit of "community" facilitates a collaboration environment 

where voluntary work plays a key role for the II's enrichment in content and general support. 

However other cases display the engagement of users with different activities. As a result, 

maintaining some degree of flexibility is necessary in order to accommodate the unique needs 

and characteristics of them. 

Finally, the role of the regulatory intervention is beneficial in this contingency with two of the 

cases involving government bodies adopting a supportive role. Both cases of DHISm and EH in 
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France express this feature, where government does not impose an II, but allows bottom-up 

approaches to develop and result in successful IIs. 

Unsuccessful implementations 

Table 10. Unsuccessful cases of archetype 2 

Cases 

 StockCo 

 Worm Community System 

In the unsuccessful cases of this design archetype, negative outcomes involve technical issues 

such as limited and restricting functionality which cause user dissatisfaction and lack of 

adoption. The technical complexities embedded in an architecture with moderated openness, in 

combination with inadequate business unit infrastructure (e.g. StockCo) cause implementation 

challenges and as a result the relevant IIs do not meet the initial expectations. The contingencies 

behind these unsuccessful cases describe a Utility role, destined to facilitate communication 

capabilities. Despite their bottom-up origins, these IIs quickly grow to broader or national levels 

and hierarchies grow stronger. As a result, they influence key decisions regarding the 

implementation strategy, regardless the readiness of the decentralised units, while pre-existing 

systems are overlooked with no room for autonomy. The main difference with the successful 

cases in this archetype thus refers to these hierarchical structures that disorient the initial 

efforts and accelerate the progress in a speed that respective users could not catch up with. 

For example, in the case of StockCo, despite the bottom-up initiative, the effort is quickly 

undertaken by centralised governance and imposes implementation to unready business units, 

depriving them of the ability to maintain their autonomy. Similarly, in the case of Worm 

Community System, the particularly high heterogeneity covering an extensive geography with 

customised pre-existing practices provides a setting where tight coupling is inappropriate and 

the complex technical requirements create issues that could not easily be resolved. 

Archetype 3: Contingency 3 

Table 11. Overview of contingency 3 

Environment 

Organisational Organisational Organisational 

IIs have a Dependent role, 
aiming to achieve a certain 

This contingency is 
characterised by the 

Most of the cases refer to 
mature industries where 
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strategy. Users within these 
IIs have a medium level of IT 
sophistication with pre-
existing IT practices and 
routines. 

prevalence of hierarchies, i.e. 
of specific roles and 
responsibilities with a clear 
leader directing the process. 
With the exception of SIAFEM, 
the user groups of this 
archetype do not display 
much homogeneity, 
concerning different 
backgrounds and activities. 
Users do not exhibit much 
motivation to support the new 
II, but mostly resistance and 
persistence to the old 
infrastructures.  

innovation is not the first 
priority. Two cases in this 
contingency directly involve 
government bodies, the role of 
which was decisive in the 
development of the projects. 

Cases 

 LeapCo 

 MergeCo 

 SIAFEM 

 Surveyor Support System 

 Thai HI 

 

The contingency underlying the successful cases reveals a Dependent role being attributed to 

these IIs. More specifically, the motivation for these IIs concerns the implementation of certain 

strategic plans, such as the enablement of business process redesign (e.g. LeapCo, MergeCo). 

Users have a medium level of IT maturity, having some established IT systems and processes, 

therefore high technical openness seems an appropriate approach so as to enable integration 

while at the same time managing the resistance expressed on behalf of the users. 

Another common feature relates to the heterogeneity of involved actors which could make tight 

architecture and centralised governance options challenging, carrying the risks described in 

archetype 4. The SIAFEM case constitutes an exception to this pattern; users do not display 

much heterogeneity at local levels and IT culture is not advanced. Although such contingency 

seems more suitable for archetype 4, the focus here is not restricted on control but is expanded 

to include individual development and customisation. The early industry stage also facilitates 

the cultivation of this type of culture, leading to the II's success. 

 This archetype also illustrates a prevalence of hierarchies, with the explicit roles and leadership 

responsibilities. However, the "leader's" behaviour is not imposing and management 

intervention is not restricting. It could be argued that it is mostly expressed as "planting a seed" 

rather than commanding actions for the II's development (e.g. Thai HI). 
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Unsuccessful implementations 

Table 12. Unsuccessful cases of archetype 3 

Cases 

 Ilcutech 

The aim of this II is to provide a centralised, standard banking system that would enable all 

credit unions to offer an expanded range of financial services to their members. This gives it a 

Dependent II role. The reach is national and users are all engaged with similar activities. 

However, they are characterised by a certain level of IT heterogeneity, due to the fact that their 

IT "was comprised of at least 33 different software systems serviced by 26 suppliers, as well as 

several smaller credit unions that updated their accounts manually". Besides that, users do not 

exhibit motivation but are rather frustrated and lacking supporting spirit towards this effort and 

more particularly towards their anticipated uniformity. Although the unsuccessful case in this 

archetype bears significant similarities with the successful ones, it is observed that a similar 

solution led to unsuccessful outcomes. More specifically, the project is described as a significant 

failure; according to the case, it never progressed beyond pilot testing and was abandoned in 

2001, following severe budget and schedule overruns. Consequences involve very negative press 

coverage as well as internal contradictions and "shutter" of relationships within the user 

institution. 

Archetype 4: Contingency 4A 

Table 13. Overview of contingency 4A 

Environment 

Organisational Organisational External environment 

The IIs of this contingency 
embrace a Dependent role, 
aiming to serve as means to 
achieve specific strategic 
objectives, such as 
digitalisation of processes or 
integration of global 
operations. Users are not 
particularly advanced 
regarding IT use. 

Strong hierarchical structures 
signify the increased role held 
by one actor; in all of the cases 
a top-down approach is 
followed by the top 
management. The cases 
building this archetype refer 
to corporate IIs, expanding 
within national boundaries. 
The limited level of 
heterogeneity is attributed to 
the different specialisations of 
intended users. Users show 
hesitation or lack of 

The markets in this 
contingency are highly mature 
and with consolidated 
competition. Although the 
industries are highly 
regulated, there is no 
expressed regulatory 
intervention in these cases. 
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motivation to contribute to 
the II's implementation. 

Cases 

 Lending Advisor 

 Norsk Hydro 

The technical and social characteristics of this archetype give it a conservative rather than an 

innovative character. Despite this restriction, the successful cases manage to fulfil their role and 

address the needs identified by the respective user bases that anyway initiated the efforts. This 

involvement on their behalf also leads to increased satisfaction. 

Examining the contingency features in these successful cases initially reveals accord regarding 

the role of the II; in other words, these IIs are assigned with a Dependent role, mostly expressed 

as a way to accomplish alignment with a respective shift in corporate strategy towards more 

centralised approaches, or to resolve significant problems within daily work practices. 

As the bottom-up approach suggests, one of the key factors in the above cases refers to user 

participation; namely users are engaged so as to be actively involved in the process. At the same 

time, their heterogeneity in almost all cases is not particularly high. The rather uniform crowd 

therefore makes centralised governance and tight architecture seem like a proper strategic 

orientation, whereas the lack of advanced IT culture and infrastructure makes it easier to 

implement such an approach. An exception to this observation is represented within the Norsk 

Hydro II; in this case, different enterprise operations use a variety of IS which leads to a high 

degree of heterogeneity, thus contrasting with the majority of cases described above. In order to 

manage this situation, the company makes intensive and costly efforts to align and standardise 

practices and ultimately achieved to build a successful II. 

Archetype 4: Contingency 4B 

Table 14. Overview of contingency 4B 

Environment 

Organisational Organisational Organisational 

The relevant IIs have a Utility 
role. Users are beginners 
regarding familiarisation with 
IT. 

Strong hierarchical structures 
signify an absence of balance, 
i.e. one of the involved actors 
(e.g. top management) 
maintains a key position and 
is responsible for all decision 

This archetype has been 
observed in industries which 
have surpassed the maturity 
stage and do not seem to 
embrace innovation. 
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making and implementation 
of the II. Highly homogeneous 
user base concerning local 
reach and limited and 
specified user groups with a 
low range in the diversity of 
activities. Users do not exhibit 
motivation or eagerness to be 
involved but rather adopt a 
passive attitude, following the 
decisions that are imposed on 
them. 

Cases 

 CostCo 

 eGov 

The successful cases in this archetype illustrate that the combination of the above elements can 

achieve simplification of processes as well as cost cutting targets. However, the low rate of 

success indicates that such an endeavour can be challenging and its success has been 

documented in specific contingency settings. 

More particularly, both successful cases describe incentives towards Utility IIs, serving as means 

to achieve operational efficiencies (CostCo) and improve workflow (eGov in Germany). This 

incentive remains the focal point for the projects, and no need for advanced technical flexibility 

is identified or attempted. This very specific scope refers to limited geographical scale which is 

combined with low user heterogeneity (especially in CostCo case). These elements, accompanied 

with the absence of advanced IT culture retain low levels of complexity while also enabling some 

degree of malleability and thus acceptance on behalf of the users. This provides the appropriate 

ground for the approach of this archetype since there is not much room for user resistance and 

pushing for customisation (CostCo). In the eGov case, besides the management's top-down 

initiative, some bottom-up approaches are also taken into consideration and improve the 

alignment with user needs, thus making this II a success. 

Unsuccessful implementations 

Table 15. Unsuccessful cases of archetype 4 

Cases 

 3P in China 

 B-EPR 

 Ethiopian HI 

 Norwegian HI 

 SCODA 

 Socrate 
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 CompTech   SCR  Statoil 

As the case summaries show, the negative outcomes connected to this archetype abound. The 

low technical openness is expressed through increased technical complexity and integration 

with tightly coupled architectures that can be especially challenging, especially if the pre-

existing IT level is advanced. As a result, imposing a new standard or attempting system renewal 

can be painful and as the cases illustrate, usually unsuccessful. On the other hand, this approach 

can also evoke user resistance. End users may be dissatisfied with decisions made on II design 

and enabled capabilities, or even demotivated due to their lack of involvement in the relevant 

planning, designing and implementing processes. As a result, they refuse to adopt and effectively 

use the II. In addition to this, the phenomenon of "shadow IT" can also prevail, in a sense that old 

and usually incompatible or unauthorised systems and methods still remain in use, resulting in 

work overlap and non-leverage of the costly and company-approved II. 

The contingencies describing the setting where the unsuccessful cases took place share some 

critical characteristics, even if they refer to both Utility and Dependent roles. One of the key 

elements leading to the misfit of this archetype with the contingency concerns the level of user 

heterogeneity. All of the relevant cases depict high levels of heterogeneity, referring, among 

others, to different work disciplines (e.g. Statoil) or vast and diverse countries (e.g. 3P Pharma in 

China). Regardless the origin of this heterogeneity, all cases align in the sense that the individual 

needs and characteristics of the users can hinder the adoption of such homogeneous and 

inflexible IIs. Moreover, in the cases where advanced technology and relevant practices are 

already in use, resistance to change is further increased and leads to the urge to retain the 

existing infrastructures that have been developed specifically for their needs. Such an attitude 

can also be experienced if the management decides to implement an off-the-shelf solution that is 

directed to the wider market instead of being exclusively designed or at least configured in order 

to meet the particular needs of the users (e.g. Socrate, SCODA). 

Another common element is the role of the regulatory or governing body leading such 

initiatives. Organisational hierarchies and the intention to impose control are combined with a 

restricting approach that is too focused on achieving efficiencies and controlling the user base 

instead of providing a design and management method that covers the actual needs. This type of 

approach can disregard the significant diversity among users and select solutions that are too 

uniform to match the individual characteristics (e.g. Ethiopian HI). In some cases, efforts from 

non-government sources are also discarded in order to promote the strategies of public bodies 

which proved in fact unsuccessful (e.g. CompTech, Norwegian HI). Another gap like this can be 

seen between the "business" and the "technical" side of a company. The Statoil case illustrates 
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how the unbalanced power relations between them leads the latter to have a minor or even 

inexistent role in decision making. As a result, such motivations can lead to a "management 

myopia" that fails to address user needs and have the expected results. 

Tool illustration: in-depth case study 

Following the examination of forty cases, the previous Section resulted in the identification of 

four II design archetypes combining characteristics of technical and social openness. As the case 

survey indicated, the above archetypes have been historically successfully used to address 

certain contingencies, although they have not been equally fruitful when matched to others. For 

this reason, this Section attempts to illustrate the tool in the following way: an in-depth case 

study is performed in order to investigate the contingency underlying in the case of an II in-the-

making. After this step, and more particularly, the evaluation of the contingency variables using 

the above framework, the aim is to identify a contingency profile that will resemble one of the 

contingencies that have been successfully linked to one of the II design archetypes. As a result, 

this II design archetype will arise as the optimal solution in terms of technical and social design, 

thus providing a recommendation for the II's progress. Despite this recommendation, the stage 

of the project during this research does not allow the validation of the results, since it is not 

possible to test what design will be actually implemented and what the outcomes will be. On 

these grounds, the in-depth case study begins with a description of the setting and the story 

behind this II. 

Case description 

The object of the case in point concerns the Shipping Information Pipeline (SIP): an II aiming to 

enhance the effectiveness and efficiency of activities of international trade via the facilitation of 

the information flow among involved stakeholders. The vision behind the SIP was initiated in the 

late 1990’s when the lack of transparency and the significant number of errors in the exchange 

of trade data were recognised. In fact, it was realised that 50% of the transferred data contained 

mistakes. This situation led to the idea of a digital data pipeline that would securely and 

correctly transfer trade information, enhancing the efficiency of relevant operations and 

providing increased security. 

This project is a revolutionary idea but it is only one of the several efforts to motivate digital 

innovation in the shipping industry. Particularly with regards to the stakeholder that provided 

the data for this case study, increased strategic focus is continuously given on leveraging IT 
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capabilities so as to provide value to the organisation. Enhancing the overall quality of activities 

in the wider industry is a shared objective, but is considered secondary, due to the fact that each 

of the stakeholders has different ambitions regarding the SIP. 

As a result of the idea for the data pipeline in the 1990's and after many years of discussion and 

coordination, the SIP is now ready to begin a pilot implementation in order to determine key 

decisions regarding the way that the solution will be built. The reach of the SIP is global, 

connecting territories among Europe, US and Africa. The project has engaged a large number of 

actors with roles all along the supply chain of the shipping process, such as shippers, freight 

forwarders, service providers and authorities such as Customs. These actors are characterised 

by a significant level of heterogeneity concerning their backgrounds, their activities, as well as 

their expectations from the SIP. More particularly, their IT background involves a wide 

landscape of systems and practices of varying sophistication. The actors therefore display 

different levels of IT maturity; for example, the shipping industry has been known for being 

early adopters of technology and have highly advanced IT systems, while other actors ask for 

help from specialists in order to catch up. 

Another point to consider is that these actors do not only have a sequential role in the supply 

chain but some of them are competitors. This has increased complexity in the already intricate 

setting, since it has been challenging to coordinate and reach agreement on a variety of issues. 

One of these topics refers to the increased visibility provided by the SIP, since competing 

companies do not wish for their data to be easily accessible through such digital means. Along 

with this concern, some of the stakeholders exhibit hesitation towards this II; the fear against 

the assumption of decreased data security prevents from showing support to the project. This 

concern has led to one of the greatest changes in the scope of the SIP, namely the swift from the 

capability of the transferring information to transferring the link to the information, thus 

constituting a pipeline for metadata. 

From a perspective of organisational structure, although one major shipping company has held a 

key role in motivating and coordinating the activities related to the pilot, the company does not 

consider itself the leader in the project. According to one interviewee, there is no explicit 

hierarchy among stakeholders and none of them holds a leading position. Therefore, all 

stakeholders are considered to be equal, which, combined with the different attitudes and 

ambitions among them, often leads to disagreements that cannot be easily resolved but mostly 

postponed for future resolution. 
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Besides the intense competitive environment, another key characteristic of the setting refers to 

high regulation; trade operations are subject to compliance measures and therefore need to 

conform to certain standards. On the other hand, the European Union (EU) constitutes a key 

stakeholder since it is providing the funding for a part of the research project. Despite that, 

regulatory authorities have not intervened in the way that the data is transferred, nor have they 

played a critical role in the decisions concerning the SIP design. 

As mentioned above, the SIP is currently undergoing the stage of preparation towards its pilot 

implementation. Namely, representatives from the key stakeholder groups are collaborating in 

order to perform a large scale trial, where such a technology will be used to carry the links for 

the data involved in the shipments. Using predefined performance measures, the outcomes of 

the trial will be assessed so as to judge the overall impact of the pilot. At the same time, among 

the objectives of the pilot is the determination of the technical design and the governance that is 

optimal for such operation. It is worth mentioning that even though a certain technology (the 

Supply Chain Visibility platform by IBM) has been selected in order to conduct the pilot, this 

solution might not be chosen in the end, or might even be combined with other technologies; 

therefore the solution for the SIP has not been finalised. 

Contingency assessment 

Since the solution dimension of the SIP has yet to be defined, the case can be used to feed the 

model described in the previous Section. In other words, as one of the main contributions of this 

research outlines, examining the contingency or environment of an II case can indicate the 

optimal II design archetype that will lead to successful outcomes. On these grounds, the case in 

point is now examined through the lenses of the contingency dimension of the II modelling tool 

and values are attributed to the respective variables, according to the data collected for this 

research. Table 2 presents the values and their justification for each contingency variable. 

Table 16. Evaluation of the SIP contingency 

Contingency 
variable 

Value Justification 

Technology 

II role 2 This II collects elements from all three II roles; however it mostly 
resembles the Dependent II role. This is because it is designed to 
solve an existing problem that relates to the incorrect information 
transferred within trade activities. This condition causes significant 
problems that the SIP aims to solve, at the same time acting as a 
Utility for data exchange and experimenting with new technology 
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Contingency 
variable 

Value Justification 

which can be assessed as an Enabling factor. However any further 
capabilities could be enabled only as additional services, so despite 
the Enabling elements, this II remains Dependent, especially 
considering the increased focus of the shipping company's strategy 
towards digitalisation. 

IT maturity 2 The actors in the shipping industry are characterised by high IT 
maturity, traditionally acting as early adopters of new technologies, 
but this is not the case for all other stakeholders. Even though all of 
them have their own IT systems in place, their maturity is diverse. 
Some of them even use the help of consultants or other specialists in 
order to raise their IT level. Due to this diversity, this variable is 
assigned with a medium value. 

Organisation 

Hierarchical 
balance 

2 The case illustrates that there is no actor appointed with the role of 
the leader of this endeavour, therefore the hierarchies can be 
assumed as balanced. On the other hand, their relations are also 
characterised by intense competition and lack of complete trust 
which hinders the smooth cooperation and alignment towards the 
achievement of the SIP’s dream. For these reasons, this variable is 
attributed with a medium value. 

Heterogeneity 3 The SIP aims to connect global shipping practices, so it is assigned the 
highest value. More particularly, it aims to connect at least three 
continents, involving stakeholders from multiple locations within 
Europe, US and Africa. This value also receives a high value due to the 
very high range of actors involved with the SIP. As described in the 
case narrative, actors are involved with activities all along the trade 
supply chain, thus are engaged with different activities. Additionally, 
their consistency is also challenged by the gaps in their objectives and 
motivation regarding this II. This is one of the reasons why despite 
the agreement to collaborate, significant disagreements often arise 
among them. One of the key examples portraying this difficulty refers 
to the sense of insecurity, i.e. the concern that data privacy is at stake. 
This issue is aggravated due to the fact that actors are also 
competitors, hence the II's design needs to consider and manage that 
so as to avoid negative outcomes that have been experienced in 
similar II cases. 
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Motivation 2 The motivation among actors also varies. Despite the main common 
direction towards enhanced efficiency in the supply chain, individual 
actors are motivated by their own interests and always act in the 
spirit of competition. As a result, contrary to other case examples 
where actors behaved in full collaboration "for the greater good", 
misaligned interests can be particularly challenging for the progress 
of this II. Some of the actors display low motivation, expressed 
through fear and hesitation towards information sharing which could 
endanger their data privacy and competitive advantage. 

External environment 

Market 
malleability 

2 The shipping industry is definitely not in its initial phase, where 
everything is undergoing experimentation and all practices are 
subject to considerable malleability. It is also not in its decline phase, 
since some level of innovation can still be visible and as the case 
illustrates, the SIP idea was initiated from these stakeholders. As a 
result, this variable gets a medium value. 

Regulatory 
intervention 

1 Regulatory authorities are involved in the project, because of the 
nature of the industry. Despite their participation, their role is not 
dominating and they do not enforce policies or key decisions. For 
example, although the EU has a critical role partially funding the 
project, they do not intervene in any of the decisions. Similarly, even 
though Customs are included in the intended users of the SIP, their 
role is equal to other actors and they do not lead or restrain any of 
the efforts. 

Design recommendation 

Based on the above, the contingency of the SIP bears resemblances with contingency 3. Similarly 

to the respective cases, it holds a Dependent role, aiming to improve the quality in data exchange 

within international trade and facilitate the fulfilment of a digitalisation strategy. Moreover, 

although users in the shipping industry are mostly IT mature, some other actors are not equally 

sophisticated, since they necessitate external help so as to become more advanced. Another key 

similarity with this contingency refers to the very high user heterogeneity and the different 

ambitions and perceptions of users towards the II. Finally, although there is an absence of strict 

hierarchies, some of the actors have more leading roles, pushing the process without imposing 

limitations or non-agreed measures. 

For this reason, the SIP could be addressed through archetype 3; an II design that combines the 

characteristics of technical openness with a more moderated social openness. Specifically, the 

open technical design comprising modularity and enabling loose coupling seems appropriate in 

light of the existing IT practices of the users, some of which are highly advanced. Furthermore, 

the utilisation of widespread standards is also recommended, in order to facilitate the 
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connection with the variety of existing infrastructures. Finally, this archetype also involves 

flexibility, which does play a role in the SIP mission but is not in the main scope in terms of 

creating a continuously developing infrastructure. However, placing the rest of the technical 

features on the "open" side of the scale could enable flexibility on behalf of the individual users 

so as to develop further capabilities and offer the additional services described by one of the 

interviewees. 

From a social perspective, the contingency describes a balanced hierarchy where some 

stakeholders are more active in the current process but none of them has been assigned the 

official leader role. Archetype 3 suggests low levels of stakeholder involvement during the 

development stages and more decentralisation during the II's governance. Although 

stakeholders should be taken into account in the development process, it is suggested that the 

hierarchy should be more explicit and a top-down approach should be followed. In other words, 

one of the stakeholders should obtain a more decisive role and be responsible and accountable 

for all the major decisions, instead of postponing difficult points and waiting for agreements to 

be reached within this intensive and competitive environment. A possibility would be to begin 

with a small number of stakeholders involving one representative from each industry, so as to 

avoid the issue of competitive concerns. Following the design and successful testing of the pilot, 

further stakeholders would be attracted and required to implement the already solidified design 

options. However, more autonomy should be granted in the governance phase, so as to address 

the individual needs of the users and allow them to configure their side of the II to their 

characteristics and ambitions such as via the development of individual applications and the 

potential of adaptation to their work routines. Since one of the characteristics of this archetype 

is balanced social openness, decentralised governance should be somehow moderated so as not 

to lead to uncoordinated practices. Therefore, the image of the SIP should remain that of a 

private good, in an effort to maintain some control and help to establish a principal mechanism 

that coordinates and regulates all connected elements not via a domineering role but mostly as 

an overseeing factor in order to ensure alignment and effective coordination. 

Discussion 

Following the analysis presented in the previous Sections, it is useful to discuss the significance 

of the findings and their implications for theory as well as for practice. This Section also 

acknowledges the limitations of the research, and points to potential for improvement and room 

for further research. 
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The findings of the research indicate that IIs are most frequently found to be resembling four 

distinct design archetypes. These archetypes comprise different combinations of technical and 

social openness which reflect their architecture and governance options. Moreover, the analysis 

studied the environments of the cases in each archetype and identified the contingencies under 

which the respective cases were successful. This process illustrated that two of the archetypes 

have successfully addressed one contingency each while the other two have been successful for 

two contingencies each. Therefore, the thesis presents six contingencies commonly found 

behind II cases and more importantly, connects them with the II design archetypes that are 

expected to address them in a successful way. Although the above findings address the research 

question formulated in the Introduction and provide useful contributions for both academic 

research and practice as explained below, the research also contains certain limitations that 

should be taken into consideration. 

Research limitations 

II modelling tool 

The starting point for the analysis was the creation of the framework examining the different 

dimensions of an II, using a contingency approach. Although the process for the literature review 

was methodical and followed directions from renowned guides on literature review in IS, the 

challenges in creating a comprehensive and high quality framework combining two streams of 

research (II and Contingency Theory) are not eliminated. One of them is linked to the filtering of 

literature sources which was performed in order to ensure the identification of high quality 

literature, but may have hindered the finding of additional sources which could have enriched 

the content of the literature review. Regarding the formation of the framework, although the 

concepts used as variables have been selected because of their common reference as aspects of 

IIs, they could be considered as rather broad and theoretic with the potential of being 

significantly enhanced with more details, especially concerning the technical aspects of the II 

design. This also relates to the subsequent step of the evaluation scale used for the examination 

of the cases in the survey, where each value could be more thoroughly explained. This possible 

weakness of the framework provides the possibility for further research in this object for 

considerable improvement of the framework and its use. 

Case survey 

As explained in the Methodology, performing a case survey enables the review and analysis of 

rich material, capitalising on past research work from a different lens so as to extract knowledge. 
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Nevertheless, this capitalisation also carries one limitation, since the use of secondary data 

might restrict what can be inferred from the case content (Rivard & Lapointe, 2012). 

Henfridsson and Bygstad (2013) explain that this is due to the fact that the cases were written 

with different scopes; therefore it can be challenging to align them to the survey framework. 

A possible threat to the generalisation potential of the findings is the limited sample of cases 

included in the survey. As described in Step B.1 Case collection and selection of Methodology, the 

search for cases did not include filtering of the sources or dates, in an aim to increase the sample 

of cases. Despite that, the search was performed in only three databases and the keywords 

selected may have disqualified further cases from the findings. A wider sample would have been 

beneficial, supporting and ameliorating the identification of archetypes, revealing more 

examples of design characteristics. At the same time, it would enable further investigation of 

contingencies and possibly more thorough description of their particularities. 

The most critical part of the case survey relates to the evaluation of the cases using the II 

modelling tool. This process is quite challenging and comprises limitations that could threaten 

the validity of the findings regarding the coding and value attribution to the cases, due to the 

influence of subjectivity. This risk is usually managed by simultaneous coding and evaluation by 

two or more researchers and discussion between them until agreement has been reached. 

Because of the fact that this is an individual and not a group thesis, this measure was not feasible 

in this case. For this reason and in order to provide transparency to the process, this part of the 

research made use of a systematic way of value attribution to the variables according to specific 

text parts which can be found in Appendix F. Case Evaluation. 

Findings 

An additional limitation to research relates to an observation already made, referring to the fact 

that the cases were originally written for different purposes. Because of this, not all of the 

elements of the framework could be identified in the narratives so not all of the variables could 

be attributed with values in some cases. Having values for all the available variables could 

potentially lead to different findings, since the identification of design archetypes was based on a 

comparison of their average values, through the use of composite variables. This can lead to the 

critique that the findings are too simplified and do not adequately and equally address all 

variables. Nonetheless, the design archetypes still manage to display some key characteristics 

that are commonly found and coexist within actual IIs. 

Furthermore, following the identification of design archetypes, the aim was to connect them 

with specific contingencies. The analysis shows that the archetypes have been successfully used 
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for one or two types of contingency. However, there are also incidents where the cases 

represented in one contingency display some inconsistencies. For example, in contingency 2 the 

role of the IIs is Dependent, but the relevant successful cases also include one case where the II 

was a Utility. Such incidents have been handled as exceptions but it is possible that there are 

further unidentified factors or variables that could lead to the formation of additional or 

different contingencies. 

This reverts the discussion back to the framework creation and particularly its 

comprehensiveness. Future research could examine additional variables to be considered, thus 

modifying the II design archetypes as well as the contingency profiles. From a more conceptual 

perspective, besides the contents of the framework, it is also possible that other accidental 

factors can positively or negatively affect the outcome of an II project, despite the combination 

between a design archetype and a contingency. This signifies that despite the efforts of finding 

connections, not everything can be modelled and easily predicted by a theoretical tool. 

Tool illustration 

The third part of the analysis involved an illustration of the II modelling tool with a scope of 

recommending one of the four design archetypes to an II in-the-making. This process involved 

an in-depth case study comprising the careful examination of the factors building the II's 

environment, i.e. its contingency. In order to perform this step, the respective variables were 

attributed with values. As the Methodology describes, relevant information was gathered via the 

author's engagement with the project and contact points with one of the main stakeholders. 

However, this II concerns a wide variety of stakeholders who were not used as data providers 

for this research. This presents a limitation regarding the comprehensiveness of data gathered 

and the possible bias expressed in it, since a more spherical approach could have indicated 

further aspects of the case contingency. 

Furthermore, even though the previous process led to the suggestion of a design archetype, 

recommendations are only provided at a high level. In other words, they refer to design 

principles rather than concrete prescriptions on technical and social openness. For example, 

although the archetype urges towards high technical openness, it does not advise more on how 

to realise it. Nevertheless, it remains interesting to examine the other II cases within the same 

archetype and get inspiration from their characteristics. 

It should be underlined that the in-depth case study serves as a means to illustrate the tool and 

not so as to test it. If the suggested archetype was selected and the outcome of the case could be 
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examined, it would be possible to see if the recommendation was correct. Therefore this 

presents a limitation regarding the tool, since its predictive power has not been tested. 

Theoretical implications 

As articulated in the Introduction, existing research on IIs is undoubtedly rich but oversees the 

diversity of manifestations of this concept, leaning towards a more homogeneous examination. 

In other words, literature examines the features of IIs but assumes that these are (and should 

be) equally represented in all cases. This research challenges this approach and builds a new 

way for examining II design, through a framework comprising the technical and social design 

aspects including several features that can be developed in a range of levels. The findings of the 

case survey show that there are various kinds of IIs which can be grouped under four different 

design archetypes. For example, even if literature promotes the "mandate" that IIs are flexible 

and modular, practice has proven that other options of IIs exist, and even if IIs are characterised 

by low levels of modularity and flexibility, they can also be successful. As a result, IS research 

does not need to be so "narrow-minded" on the image of ideal IIs. 

Furthermore, although previous research has discussed the variety of settings and problems in 

which IIs arise, it has only provided general guidelines on how IIs should be built, overlooking 

the diversity of potential conditions around them. On these grounds, the most important 

implication of this research concerns the signalisation of the need to examine the unique context 

and environment surrounding each II individually, instead of treating all cases the same way. In 

fact, the relevant findings of the analysis identify six different contingencies with specific 

features, which have been successfully addressed by the above four design archetypes. This 

means that the performance of these archetypes is not incontestable but actually depends on the 

situations in which they are applied. Consequently, the common elements shared among the 

contingencies suitable for each archetype reveal significant findings. Although such a task is not 

within the scope of this research, it is recognised that deeper examination of the contingency 

dimension could also lead to the identification of archetypes, i.e. of specific problems or 

situations that are frequent and need to be handled by specific solutions. 

Practical implications 

From another perspective, this research also brings implications for practitioners; i.e. the actual 

builders and users of IIs. For them, the key lesson to be learnt refers to the fact that there is no 

ideal II type, contrary to what relevant literature suggests. On the other hand, they should 

understand that there is no perfect solution; for example, there is no guarantee that high 

technical flexibility will create a successful II. The solution dimension of the II modelling tool 
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proposes a range of technical and social characteristics that IIs embody and adopt in different 

degrees. Moreover, the identified II archetypes can serve as examples of successful combinations 

of elements and the design of the relevant cases can be used as inspiration for future projects. At 

the same time, these successful archetypes should be studied parallel to their contingencies and 

not independently. This aims to diffuse the message that practitioners should examine the 

contingency of their project, including a wide range of factors concerning the technological, 

organisational as well as the external environment, prior to designing an II. The findings of this 

research suggest that these factors have been linked with certain design characteristics that 

manage to satisfy them. 

Following the example presented in the Tool Illustration, practitioners can utilise the II 

modelling tool in order to facilitate their decision making and select an II design archetype that 

has been proven successful in the contingency that they are also facing. In this way, their 

decision making will be based on research findings, which can prevent from falling into traps 

such as blindly following the advice of the vendors or selecting merely based on low costs. Even 

if decision making becomes more complicated, it will hopefully become more effective. It is also 

hoped that if the right archetypes are selected, practitioners will be prevented from the wrong 

investments, spending will be targeted better and future IIs will be able to provide actual and 

valuable benefits to their users. 

Conclusion 

Information Infrastructures are gaining increasing interest within IS research. Their complexity, 

combined with the multitude of capabilities that they provide, urge researchers for deeper 

examination of this phenomenon. However, despite the fact that this multifariousness is often 

highlighted, it is not adequately addressed, since extant research focuses on certain II features 

which are considered optimal, although practice reveals different findings. In fact, a variety of 

technical and social characteristics can be combined in order to design and build an II, it is 

therefore interesting to examine whether certain patterns of these combinations are regularly 

found in practice, constituting II design archetypes. 

Literature abounds with cases describing a variety of situations that have been successfully or 

unsuccessfully managed by more than one II design archetype. This leads to the observation that 

there is neither one optimal II design, nor one solution that fits all problems. For this reason, it 

becomes interesting to examine the different problems that motivate II projects and the 

conditions in which they are built. In other words, the environment, or contingency of an II case 
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can bear characteristics that necessitate special treatment in order to bear successful outcomes. 

Therefore, the scope of this research also involved the matching between II design archetypes 

with the contingencies in which they have been successful. 

In order to fulfil the above scope, the research started with a literature review adopting the 

perspective of Contingency Theory. In other words, the relevant concepts identified within II 

literature were categorised and presented under the main dimensions proposed by Contingency 

Theory, i.e. contingency, solution and performance. This process resulted in the creation of a 

framework named II modelling tool comprising variables that can be used in order to describe 

the environment, the design as well as the outcome of II cases. 

More particularly, the environment variables describe the context in which the need for an II 

arises and the landscape where it is built. These variables relate to the concept of technology and 

how it is viewed and managed by the users of the II, in terms of the role of the II and the IT 

maturity of its users. Moreover, environment variables concern the organisational 

characteristics of the intended user base for the II, regarding the hierarchical structure of 

stakeholders, the level of heterogeneity among them, as well as the level of motivation in their 

behaviour towards the II project. The last group of variables in this dimension refers to the 

external factors of the environment of an II, such as the malleability of the industry that the II 

addresses and the possible regulatory intervention influencing the project. Since IIs are often 

described as socio-technical mechanisms, the relevant variables in the dimension of their design 

refer to these two aspects. The technical aspect of the design concerns the architecture of the II 

and involves variables that describe how the technical components are structured, connected 

and modified, namely the modularity, looseness of coupling, standardisation and flexibility of an 

II. The social aspect of the design concerns the governance of the II. This begins with the level of 

participation of users during the development of the II and proceeds with the way it is managed 

and controlled while it also refers to the public or private image it adopts. The relevant variables 

therefore concern the stakeholder involvement, control decentralisation and image of an II. The 

last component of the framework concerns performance, referring to the success or failure of an 

II to fulfil the needs it is developed to serve and operate in a satisfying and stable way, creating 

value for its users. 

Following this step, the tool was used in a case survey, aiming to identify II design archetypes 

where a sample of forty cases describing the development of IIs was collected and analysed. 

More specifically, the dimension concerning the solution, namely the features relevant to the 

technical and social design of the II were identified and evaluated, aiming to discover the profile 

of the respective II. Among the profiles that derived from this exercise significant similarities 
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were observed and the respective IIs were grouped together, thus forming four II design 

archetypes. Afterwards, the IIs within each archetype were analysed regarding their 

performance and subsequently their contingency. In alignment with the research scope, it was 

discovered that the successful outcomes within each archetype also bore considerable common 

elements regarding their environment leading to the finding that each archetype was successful 

in certain contingencies. 

Archetype 1 involves IIs with high openness concerning both their technical and social design. 

They incorporate high modularity and loose coupling, make use of open standards and embody 

significant flexibility in their architecture. These IIs encompass considerable stakeholder 

involvement as well as large levels of autonomy in governance. At the same time, it is possible 

that they also represent the image of public goods. This archetype has been broadly used but 

practice reveals that it has been mostly successful in two specific contingencies. 

Contingency 1A concerns innovative environments where IIs mostly adopt an Enabling role. 

Users illustrate high levels of IT sophistication and already apply advanced systems with 

customised practices. Efforts connected with such IIs are usually initiated by bottom-up 

approaches and are cultivated within groups of engaged teams with high levels of collaboration. 

Moreover, the majority of the cases in this contingency are characterised by high heterogeneity 

in terms of both user range and geographical reach. Additionally, stakeholders are characterised 

by high motivation and eagerness to contribute and experiment with the II, mostly with a 

tendency towards research and innovation, which is common in technological and medical 

industries. The role of regulation is not prevalent. 

Contingency 1B describes one more setting where archetype 1 has been used with successful 

outcomes. The relevant cases refer to IIs playing a Dependent role with some tendency towards 

innovation, where users have an established level of IT maturity and aim to increase it. The 

hierarchical structures in the organisation of stakeholders are fairly balanced and they are 

aligned in their objectives combined with a spirit of collaboration even among competitors. At 

the same time, they show considerable motivation and eagerness to support the II development, 

seeing the immediate benefits it will offer to their work. Moreover, this contingency concerns IIs 

expanding in national levels mostly within one industry displaying no significant heterogeneity. 

The malleability in the relevant markets is usually low, referring to mature industries. Finally, 

there is no pressure from government or regulatory bodies. 

Archetype 2 is characterised by moderated openness in both the technical and the social aspect 

of its design. The cases in this archetype describe considerable efforts in integrating with pre-
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existing systems, while flexibility is also assessed to be at medium levels. Stakeholder 

involvement in the decision making process, design and support in implementation is rather 

high. On the other hand, governance carries features of controlled autonomy. 

Contingency 2 involves IIs with a Dependent role, mostly aiming to facilitate day-to-day 

business operations. Users are characterised by low levels of IT maturity and do not show 

resistance in following directions, but instead display high motivation and eagerness to support 

the II development. Regarding the organisation of the user base, there is a lack of hierarchies and 

a prevalence of a spirit of collaboration. Users are quite homogeneous with IIs expanding in 

national levels within one industry, sharing similar backgrounds and aspirations. Another key 

feature of this contingency refers to the significant role of regulatory bodies that adopt a 

supportive behaviour towards the development of the II. 

Archetype 3 is represented by high technical openness expressed through high modularity and 

flexibility potential. The cases in this archetype also enable loose coupling and easy integration 

with pre-existing systems. This open technical design is combined with a more balanced 

approach regarding social openness with low stakeholder involvement during the development 

stages that however evolves into more decentralisation in the II's governance. 

Contingency 3 is also referring to Dependent IIs, which mostly aim for the achievement of a 

strategic reconfiguration or business process redesign. Users within these IIs have a medium 

level of IT sophistication with some established but not very advanced pre-existing IT practices 

and routines. This contingency is characterised by the prevalence of hierarchies, i.e. of specific 

roles and responsibilities with a clear leader directing the process. The user groups of this 

archetype display medium homogeneity and do not exhibit much motivation to support the new 

II, but mostly resistance and persistence to the old infrastructures. 

Archetype 4 can be seen as the opposite of archetype 1, i.e. comprising solutions with tight 

coupling and limited flexibility potential; therefore the IIs offer only the capabilities that serve 

the specific objectives of their creation. At the same time, despite some levels of stakeholder 

involvement during project implementation in an effort to align the II with their particular 

needs, control remains centralised. This rigid archetype has been thoroughly illustrated within 

literature, but the analysis shows that it has been successfully implemented in two 

contingencies.  

Contingency 4A includes IIs embracing a Dependent role, aiming to serve as means to achieve 

specific strategic objectives, such as digitalisation of processes or integration of global 

operations. These cases refer to corporate IIs, expanding within national boundaries and low 
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heterogeneity among users. Users are not particularly advanced regarding IT use and show 

hesitation or lack of motivation to contribute to the II's implementation. Strong hierarchical 

structures regarding their organisation signify the increased role held by one actor; in all of the 

cases a top-down approach is followed by the top management. The markets in this contingency 

are highly mature and with consolidated competition. Finally, although the industries are highly 

regulated, there is no expressed regulatory intervention in these cases. 

Contingency 4B consists of IIs that have a Utility role, where users are beginners regarding 

familiarisation with IT. Strong hierarchical structures concerning the organisation indicates that 

one of the involved actors (e.g. top management) maintains a key position and is responsible for 

all decision making and implementation of the II, over a highly homogeneous user base 

concerning local reach and specified user groups with a low range in the diversity of activities. 

Users do not exhibit motivation or eagerness to be involved but rather adopt a passive attitude, 

following the decisions that are imposed on them. This archetype has been observed in 

industries which have surpassed the maturity stage and do not seem to embrace innovation. 

These findings contribute to the constatation that despite the existence of multiple successful II 

design archetypes, they are not equally performing against all kinds of problems. For example, 

archetype 1 enumerates several success stories within contingencies 1A and 1B but has also 

experienced negative outcomes when implemented in contexts with different characteristics, 

such as when assigned with a Utility role in an environment of increased regulation. 

Finally, an in-depth case study was performed, investigating an II in-the-making. The Shipping 

Information Pipeline (SIP) constitutes an ambitious project aiming to facilitate the exchange of 

information within global trade. Since this II is still in its initial stages and the solution has not 

been designed yet, the case was used in order to illustrate the II modelling tool and its 

contribution. Rich information collected regarding the environment of this II helped the analysis 

of its contingency, which involves a highly competitive environment including a multitude of 

heterogeneous stakeholders. From shipping companies to freight forwarders and regulatory 

institutions, this II connects various actors with different and sometimes even contrasting 

interests all around the globe. The tension in these relations constitutes one of the main 

challenges for this II which adopts a key role aiming to achieve a strategy providing all parties 

with different benefits. With the exception of the issues of heterogeneity, the description of this 

contingency seems to resemble contingency 3. In light of this, the archetype that could be 

recommended for the design of the SIP is archetype 3, comprising increased technical openness 

so as to allow smooth integration with pre-existing infrastructures but at the same time 
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involving less open social characteristics, with a clear leading guiding the project and 

subsequently allowing some level of decentralised autonomy. 

As mentioned above, the illustration of the II modelling tool also helps to demonstrate one of the 

main contributions of this research. In other words, using this tool, practitioners can investigate 

the environment of the II they intend to build and support their decision making regarding its 

technical and social design. At the same time, they can benefit from a comprehensive framework 

comprising a variety of features to consider when designing an II. 

From a research perspective, the identification of II design archetypes constitutes a new 

proposition that differs from the previous recipes for success. As observed through the findings 

presented above, not all IIs are the same, but there are four diverse types, ranging from rigid and 

centrally governed to highly flexible and autonomous examples. The fact that all of these types 

have been implemented successfully raises an important finding and highlights that contrary to 

what has been proposed in the past, there is no best solution, but various II kinds can be 

successful. Additionally, the examination of II environments makes a further contribution and 

suggests the contingencies under which each archetype can display successful performance. 

Despite these contributions, the above research also carries some limitations regarding the 

generalisation capability of its findings. Since the archetypes and the contingencies were 

identified via a case survey, the most important limitations refer to this process. More 

particularly, the evaluation of the cases is not fully consistent, due to the lack of relevant 

information in some of the case narratives. Moreover, the subjectivity of one individual coder is 

also a weakness of the process performed. Finally, the II modelling tool was illustrated but not 

tested, because of the primary stage of the case used. Therefore, the proposition it makes has not 

been practically evaluated. 

The research presented in this thesis adopted a contingency perspective on IIs. The creation of a 

framework built upon the dimensions regarding the environment, the design and the outcomes 

of IIs can be useful to study this phenomenon in the future. Through this framework, the 

examination of multiple case studies identified the existence of four design archetypes varying in 

terms of technical and social openness while the investigation of their environments also 

illustrated in which contingencies these archetypes are usually successful. Finally, the use of an 

in-depth case study aimed to illustrate how the tool can be used and provide value regarding the 

development of future IIs, facilitating decision making and contributing to the building of 

successful IIs. 
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The case discussed in the beginning of this thesis portrayed the financial catastrophe that was 

caused due to a series of mistakes in the project design and implementation of a large-scale 

health II in the UK. Despite this negative experience, the UK health minister provided a positive 

outlook for this project, promising to not be discouraged by past failures and to dedicate a £1 

billion fund in order to support the National Health System of becoming paperless by 2018 (Syal, 

2013). Besides applying learnings from previous mistakes, the responsible parties should 

carefully examine the challenging environment and requirements of this case so as to effectively 

design the technical and social parameters of the new project. Adopting such an approach could 

help to fulfil the expectations of this ambitious project and prevent them from a new fiasco 

worth £1 billion.  
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Appendix A. II literature sources 

This Appendix presents the material used for the literature review on Information 

Infrastructures, listed according to the method through which it was retrieved. 

Keyword-driven database search 

The following table shows the material used for the literature review that was identified via a 

keyword-driven search. The table also shows through which databases the articles were 

accessed. 

Table 17. Keyword-driven database search 

# Author Year Title Source 

Database 

E
B

S
C

O
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e

b
 o

f 
S

ci
e

n
ce

 

S
co

p
u

s 

1 
Aanestad & 
Jensen 

2011 

Building nation-wide 
information infrastructures in 
healthcare through modular 
implementation strategies 

The Journal of 
Strategic 
Information 
Systems 

  x 

2 Braa et al 2007 

Developing health information 
systems in developing 
countries: the flexible standards 
strategy 

Management 
Information 
Systems Quarterly 

  x 

3 
Broadbent et 
al. 

1999 
The Implications of Information 
Technology Infrastructure for 
Business Process Redesign 

Management 
Information 
Systems Quarterly 

  x 

4 Chung et al. 2003 

The impact of information 
technology infrastructure 
flexibility on strategic 
alignment and application 
implementations 

Communications 
of the Association 
for Information 
Systems 

  x 

5 
Constantinides 
& Barrett 

2014 
Information Infrastructure 
Development and Governance 
as Collective Action 

Information 
Systems Research 

x  x 

6 
Hanseth & 
Lyytinen 

2010 

Design theory for dynamic 
complexity in information 
infrastructures: the case of 
building internet 

Journal of 
Information 
Technology 

 

x 

 

 

x 
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# Author Year Title Source 
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7 Hanseth et al. 2006 
Reflexive Standardization: Side 
Effects and Complexity in 
Standard Making 

Management 
Information 
Systems Quarterly 

  x 

8 
Henfridsson & 
Bygstad 

2013 
The generative mechanisms of 
digital infrastructrure evolution 

Management 
Information 
Systems Quarterly 

x x x 

9 
Henningsson & 
Hanseth 

2011 
The essential dynamics of 
information infrastructures 

International 
Conference on 
Information 
Systems 

  x 

10 
Nielsen & 
Aanestad 

2009 

Control Devolution as 
Information Infrastructure 
Design Strategy: A case 
study of a content service 
platform for mobile phones in 
Norway 

Journal of 
Information 
Technology 

x x x 

11 Reimers et al 2014 
How do industry‐wide 
information infrastructures 
emerge? A life cycle approach 

Information 
Systems Journal 

  x 

12 Sanner et al 2014 
Grafting: Balancing Control and 
Cultivation in Information 
Infrastructure Innovation 

Journal of the 
Association for 
Information 
Systems 

 x 
x 

 

13 
Star & 
Ruhleder  

1996 

Steps toward an ecology of 
infrastructure: Design and 
access for large information 
spaces 

Information 
Systems Research 

  x 

14 Tilson et al 2010 
Digital Infrastructures: The 
Missing IS Research Agenda 

Information 
Systems Research 

x x x 

15 
Vaast & 
Walsham 

2009 

Trans-Situated Learning: 
Supporting a Network of 
Practice with an Information 
Infrastructure 

Information 
Systems Research 

x  x 
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Backward search 

The following table shows the literature material sourced through backward search on the 

articles from the keyword-driven database collection. 

Table 18. Backward search 

# Author Year Title Source 
Backward 
finding in: 

16 
Broadbent & 
Weill 

1997 
Management by Maxim: How 
Business and IT Managers Can 
Create IT Infrastructures 

Sloan 
Management 
Review 

Various 

17 Ciborra 2000 
From control to drift: the 
dynamics of corporate 
information infrastructures 

Book - Oxford 
University Press 

Various 

18 
Damsgaard & 
Lyytinen 

1998 

The role of intermediating 
institutions in the diffusion of 
electronic data interchange 
(EDI): How industry 
associations intervened in 
Denmark, Finland, and Hong 
Kong 

The Information 
Society 

Various 

19 Edwards et al 2007 
Understanding Infrastructure: 
Dynamics, Tensions, and Design 

Technical Report Various 

20 Freeman 2007 
 Is 'designing' 
cyberinfrastructure - or even, 
defining it - possible? 

First Monday Various 

21 
Hanseth & 
Monteiro 

1997 
Inscribing behaviour in 
information infrastructure 
standards 

Accounting, 
Management and 
Information 
Technologies 

Various 

22 Hanseth et al 1996 

Developing information 
infrastructure: The tension 
between standardization and 
flexibility 

Science, 
Technology & 
Human Values 

Various 

23 Monteiro 1998 
Scaling information 
infrastructure: The case of next-
generation IP in the Internet 

The Information 
Society 

Various 

24 
Monteiro & 
Hanseth 

1996 

Social Shaping of Information 
Infrastructure: On Being 
Specific (In Information 
technology and changes in 
organizational work 

Book - Springer 
US 

Various 
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# Author Year Title Source 
Backward 
finding in: 

About the Technology) 

25 Reimers et al. 2004 

The shaping of inter-
organisational information 
systems: Main design 
considerations of an 
international comparative 
research project 

Bled eCommerce 
Conference 

Reimers et 
al. (2014) 

26 Zimmerman 2007 
A socio-technical framework for 
cyberinfrastructure design 

Proceedings of e-
Social Science 

Hanseth & 
Lyytinen 
(2010) 

Forward search 

The following table shows the literature material sourced through forward search on the articles 

from the collection of the above 26 articles. 

Table 19. Forward search 

# Author Year Title Source 
Forward 
finding in: 

27 Bietz et al 2010 
Synergizing in 
cyberinfrastructure 
development 

Computer 
Supported 
Cooperative Work 
(CSCW) 

Star & 
Ruhleder 
(1996) 

28 
Humes & 
Reinhard  

2009 
The Influence of Power in the 
Development of an Information 
Infrastructure 

Journal of Global 
Information 
Technology 
Management 

Broadbent 
& Weill 
(1997) 

29 
Klievink & 
Janssen 

2014 

Developing multi-layer 
information infrastructures: 
Advancing social innovation 
through public–private 
governance 

Information 
Systems 
Management 

Hanseth & 
Lyytinen 
(2010) 

30 
Pine & 
Mazmanian 

2015 

Emerging Insights on Building 
Infrastructure for Data-Driven 
Transparency and 
Accountability of Organizations 

iConference 2015 
Proceedings 

Edwards et 
al. (2007) 

31 
Pollock & 
Williams 

2010 

E-infrastructures: How do we 
know and understand them? 
Strategic ethnography and the 
biography of artefacts 

Computer 
Supported 
Cooperative Work 
(CSCW) 

Edwards et 
al. (2007) 
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Appendix B. Initial variable identification 

The following table presents the initial identification of variables performed during the literature review. As the relevant step of the Method 

describes, these variables were later combined and grouped under Composite variables so as to form the II modelling tool that is used in the 

Case survey. It should be noted that the names of the Composite variables, and the plain variables have been modified for the building of the II 

modelling too. Additionally, despite the values and examples illustrated through the table, a different measurement scale has been used, as 

explained in the relevant part of the Case Survey method.  

Table 20.Initial mapping of identified variables 

# Dimension 
Composite 
variable 

Variable Value / Example Source Notes 

1 Solution Social 

Governan
ce (Mode 
of 
control) 

Centralised - 
decentralised 

Henfridsson & 
Bygstad 2013 

managed by representatives of user institutions; managed in-house by 
ministry; though state authorities - See Ciborra & B&W 97 

2 Solution Technical 
Architect
ure 

Loose - tight 
Henfridsson & 
Bygstad 2013 

See Ciborra - loosely-coupled architectures, has come to the fore as an 
important condition for infrastructure evolution (Fabri 2010, Aanestad 
and Blegind Jensen 2010) 

3 Performance 
 

Evolution 
success 

Ability to fill a 
relevant role over 
time in the 
relevant business 
ecosystem 

Henfridsson & 
Bygstad 2013  

4 Performance 
 

Evolution 
success 

The extent to 
which the 
infrastructure’s 
affordances were 
possible to escape 
for its stakeholders 
-- see p.28 

Henfridsson & 
Bygstad 2013  
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# Dimension 
Composite 
variable 

Variable Value / Example Source Notes 

5 Performance Technical 
System 
quality 

  
Henfridsson & 
Bygstad 2013 

based on DeLone and McLean (1992; 2003) - mentions other research 
and measures used - most of these measures are fairly straightforward, 
reflecting the more engineering-oriented performance characteristics of 
the systems in question 

6 Performance Technical 
Informati
on quality 

  
Henfridsson & 
Bygstad 2013 

based on DeLone and McLean (1992; 2003); quality in the form of 
reports -- needs closer investigation; unless explicitly mentioned "not 
good reports" it would be hard to assess 

7 Performance Technical 
Service 
quality 

  
Henfridsson & 
Bygstad 2013 

based on DeLone and McLean (1992; 2003); or Information Use: 
Recipient Consumption of the Output of an Information System 

8 Performance Social 
Organizat
ional 
impact 

  
Henfridsson & 
Bygstad 2013 

based on DeLone and McLean (1992; 2003); "impact" could also be an 
indication that an information system has given the user a better 
understanding of the decision context, has improved his or her decision-
making productivity, has produced a change in user activity, or has 
changed the decision maker's perception of the importance or usefulness 
of the information system. 

9 Performance Social 
Organizat
ional 
impact 

  
Henfridsson & 
Bygstad 2013 

based on DeLone and McLean (1992; 2003); Several researchers have 
suggested that the success of the MIS department is reflected in the 
extent to which the computer is applied to critical or major problem 
areas ofthe firm 

10 Performance Social 
User 
satisfactio
n 

  
Henfridsson & 
Bygstad 2013 

based on DeLone and McLean (1992; 2003); First, "satisfaction" has a 
high degree of face validity. It is hard to deny the success of a system 
which its users say that they like. Second, the development of the Bailey 
and Pearson instrument and its derivatives has provided a reliable tool 
for measuring satisfaction and for making comparisons among studies. 
The third reason for the appeal of satisfaction as a success measure is 
that most of the other measures are so poor; they are either conceptually 
weak or empirically difficult to obtain. 

11 Contingency Reach 

Level of 
collective 
action -- 
renamed 
user 
range 

firms, industry 
segments, and 
value systems 

Reimers et al 
2004 

distinct inter-organisational information systems (e.g. by a group of 
horizontally and vertically linked firms that may be identified as 
communities, alliances, or by other labels) or environment if other IVs or 
the government or similar bodies are involved, as would be the case for 
an inter-organisational information system for customs declarations or 
the development of cross-industry EDI standards 
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# Dimension 
Composite 
variable 

Variable Value / Example Source Notes 

12 Contingency External 

Governm
ent 
interventi
on 

Y/N 
Reimers et al 
2004 

Level of intervention can affect outcome (see p.8): - EDI standards could 
be developed by governments (in which case they would be located on 
the remote environment level) or within an ISVS. However, EDI 
standards developed by governments may fail to be adopted indicating 
that a certain minimum collective effort on the ISVS-level is still required 
(Andersen et al., 2003a and 2003b). 

13 Contingency External 
Regulatio
n/ laws  

Y/N 
Reimers et al 
2004 

Damsgaard and Lyytinen, 1998, Lyytinen and Damsgaard, 1998: the 
macro level involves regulatory constraints for EDI adoption decisions 

14 Contingency External 
Fiscal 
condition
s 

Favourable - 
unfavourable 

Reimers et al 
2004 

Gregor and Jones, 1999: mentioned as a means to examine organizational 
readiness (as financial resources) 

15 Contingency Organisation 

Work 
culture / 
power 
relations 

national or societal 
culture as an 
important factor 
that shapes the 
appropriate levels 
of trust and 
control in business 
partnerships. 

Reimers et al 
2004 

Based on Gallivan and Depledge, 2003 -- as a factor regarding selecting 
governance or other operational options  

16 Contingency Organisation 
Network 
structure  

Reimers et al 
2004 

Based on Gomes-Casseres, 1994 investigating how alliance networks 
work 

17 Contingency Nature 

Standardi
sation of 
transactio
ns 

Y/N 
Reimers et al 
2004 

Based on Kumar and van Dissel, 1996 - not read 

18 Contingency Organisation 
Heteroge
neity  

Reimers et al 
2004 

Based on Hempel and Kwong, 2001: The degree of alignment in business 
procedures between market participants is a key organisational level 
issue when adapting to electronic markets. The close alignment of 
procedures is seen as necessary for the greatest reduction in costs. 
Supply chain integration is one means through which market participants 
can seek to reduce operational costs, not only through a reduction in 
transaction costs, but through a better management of the supply chain 
to reduce inventory and stocking costs. 
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# Dimension 
Composite 
variable 

Variable Value / Example Source Notes 

19 Contingency Nature 

Types 
and 
frequenci
es of 
transactio
n 
processes 
-- under 
user 
range 

business-to-
business trade 
between say, an 
automotive 
company and its 
suppliers, is 
composed of high-
value transactions 
conducted on a 
regular basis 
In a retail context, 
say in a large 
grocery retailer, 
the transactions 
are characterised 
by high volume, 
low value 
transactions 

Reimers et al 
2004 

Based on Holland et al., 1992: business and retail markets were very 
different from each other regarding the value and frequency of individual 
transactions, the knowledge that customers and suppliers have of each 
other, the information exchanged, and perhaps most importantly the 
level of interdependency with one another 

20 Contingency Nature 

Coordinat
ion 
mechanis
ms 

Physically efficient 
or market-
responsive supply 
chain (push/pull 
system) 

Reimers et al 
2004 

Based on Fisher, 1997: the crucial flow of information occurs not only 
within the chain but also from the marketplace to the chain 

21 Contingency Organisation 
Heteroge
neity (?)  

Reimers et al 
2004 

Based on Johnston and Mak, 2000: The traditional EDI vision achieved 
only partial supply chain compliance because it failed to take account of 
the essential differences between sophisticated and unsophisticated 
trading partners.  

22 Contingency Organisation 
Heteroge
neity (?)  

Reimers et al 
2004 

Based on Kubicek, 1992 - not read 

23 Contingency Organisation 
Geograph
ical 
extent 

local, regional, 
global 

Reimers et al 
2004 

Based on Riemer et al., 2001 - not read 

24 Contingency Organisation 
Existence 
of 
regional 

Y/N 
Reimers et al 
2004 

Based on Porter, 1998: Clusters: critical masses -in one place- of unusual 
competitive successin one field (e.g. Silicon Valley & Hollywood) 
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# Dimension 
Composite 
variable 

Variable Value / Example Source Notes 

clusters  

25 Solution Technical Flexibility 

open to the 
creation of any 
application or 
service making use 
of its lower level 
communications 
and storage 
capabilities 

Tilson et al 
2010  

26 Solution Technical Flexibility 

a wide range of 
digital or physical 
networks 
potentially can 
provide the 
required 
interconnectivity 
and other 
functions. 

Tilson et al 
2010 

This flexibility is made possible by the malleability of software 
implementing the logic laid down in layers over the physical layer of 
interconnected hardware. 

27 Contingency External 
Regulatio
n 

Y/N 
Tilson et al 
2010 

The potential for upward or downward flexibility, however, can be 
restricted by socio-technical and regulatory arrangements (e.g., traffic 
restrictions imposed by mobile telecom operators) 

28 Solution Technical 
Architect
ure 

Loose - tight 
Tilson et al 
2010 

Digital infrastructures are now far less limited in the ways their 
capabilities can be recombined, with one infrastructure forming a 
foundation for services or even for other infrastructures 

29 Solution Social 

Governan
ce (mode 
of 
control) 

Centralised - 
decentralised 

Tilson et al 
2010  

30 Contingency Nature Scope 
Social - technical / 
user-centric - 
design-centric 

Edwards et al 
2007 

In building cyber-infrastructure, the key question is not whether this is a 
“social” problem or a “technical” one. That is putting it the wrong way 
around. The question is whether we choose, for any given problem, a 
social or a technical solution, or some combination 

31 Contingency Social 
Governan
ce (mode  

Edwards et al 
2007 

Who decides on rules and conventions for sharing, storing, and 
preserving data? (referred to as tensions to solve) 
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# Dimension 
Composite 
variable 

Variable Value / Example Source Notes 

of 
control) 

32 Contingency Organisation 
Heteroge
neity   

Edwards et al 
2007 

Local variation vs. global standards: how do we resolve frictions between 
localized routines and cultures that stand in the way of effective 
collaboration? 

33 Contingency Organisation 
Geograph
ical 
extent 

Local - global 
Edwards et al 
2007 

How can national cyber-infrastructure development move forward 
without compromising possibilities for international or even global 
infrastructure formation? 

34 Performance Technical 
Reverse 
salients 

Engineering 
problems whose 
solution is 
necessary for the 
entire system to 
work or to grow 

Edwards et al 
2007  

35 Performance Social 
Reverse 
salients  

Edwards et al 
2007 

Tangle of intellectual property rights, techniques for federating databases 
held at multiple institutions using different equipment and data formats, 
domain specific data sharing and publication cultures, reluctance of 
modelers who have been working with a given program to shift to a 
better one if the learning curve is too steep, lack on incentives in 
universities in universities for infrastructure building and data sharing 
work, inability to translate across different fields etc 

36 Solution Technical 
Standardi
sation  

Edwards et al 
2007 

Dedicated (improvised or devised specifically for a particular system) - 
low standardisation  
generic (standardised sockets opening one system to interconnection 
with others) - medium standardisation  
meta-generic ("model", ie specifying a framework or protocol for the 
creation of specific generic standards, without specifying those standards 
directly) - high standardisation 

37 Performance Social 
Evolution 
success 

Ability to 
transform local 
and short-term 
projects to large 
scale, functional 
infrastructures 

Edwards et al 
2007  
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# Dimension 
Composite 
variable 

Variable Value / Example Source Notes 

38 Solution Social 
Governan
ce 

Centralised - 
decentralised 

Hanseth & 
Lyytinen 2010 

Based on Star and Ruhleder, 1996: The control of II is distributed and 
episodic and an outcome of negotiation and shared agreements. 
Distributed forms of control form often the only way to coordinate II 
evolution and thus IIs are never changed from above. 

39 Solution Social 
Governan
ce 

Centralised - 
decentralised 

Hanseth & 
Lyytinen 2010  

40 Contingency Nature 
Service 
direction 

Vertical versus 
horizontal 

Hanseth & 
Lyytinen 2010 

Vertical: deliver functional capabilities deployable directly by one or 
more user communities (e.g. email) 
Horizontal support IIs ( support infrastructures) offer generic services 
often defined in terms of protocols or interfaces necessary in delivering 
most, if not all application (primarily deployed by designer communities 
while building application capabilities and include capabilities for data 
access and identification (addressing), transportation (moving) and 
presentation (formatting)) 

41 Contingency Nature Support 
Transport versus 
service 

Hanseth & 
Lyytinen 2010 

Transport: necessary to make any service infrastructure work (e.g. 
offering data or message transportation services like the UDP/TCP/IP 
protocol stack (Leiner et al., 1997) 
Service: support, for example, direct addressing, service identification, 
service property discovery, access and invocation, or security capabilities 
- useful when IIs start to grow in complexity and scale, and designers 
need more powerful capabilities to configure application capabilities. 

42 Contingency Technology Role 
Utility - Dependent 
- Enabling 

Broadbent & 
Weill 1997 

Utility: used to reduce costs through economies of scale and sharing 
Dependent: respond to specific current strategies 
Enabling: implies over-investment; flexibility and scoping on long-term 
goal 

43 Solution Technical 
Level of 
standardi
sation 

 
Hanseth et al 
1996 

Signifies compatibility: ensures that one component may be successfully 
incorporated into a larger system because it adheres to the interface 
specification of the standard.  

44 Solution Technical Flexibility 
 

Hanseth et al 
1996 

Shows the ability of the II to adapt to changes and evolve; lack of 
flexibility is referred to as irreversibility that can create substantial 
obstacles to evolution 
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# Dimension 
Composite 
variable 

Variable Value / Example Source Notes 

45 Contingency External 

Governm
ent 
interventi
on 

Y/N 
Reimers et al 
2014  

46 Contingency External 

Level of 
industry 
consolida
tion 

 
Reimers et al 
2014 

A more consolidated industry structure fosters higher degrees of vertical 
and horizontal cooperation. Once the industry begins to consolidate, a 
mutually reinforcing mechanism is set in motion such that IIIS emergence 
is driven by industry consolidation, while the emerging information 
infrastructure also contributes to ongoing industry consolidation 

47 Contingency Technology 
National/
regional 
culture  

 
Reimers et al 
2014 

National cultural characteristics influence the adoption (refs) as well as 
the type of e-business systems 

48 Solution Social 
top-down 
- bottom-
up 

 

Constantinide
s & Barrett 
2014 

top-down flow signifies more control - harder for public sector 
infrastructures 
Bottom up can never be completely controlled, because it constantly 
grows in complexity and deviates from original intentions (Ciborra 2001, 
Hanseth and Lyytinen 2010, Sahay et al. 2009). 

49 Solution Social 
Ownershi
p 

Public - private 
Constantinide
s & Barrett 
2014 

This can affect perception and acceptance on behalf of the users: 
rather than placing emphasis on whether an information infrastructure is 
a public or private good, we should focus on the multiple and 
interdependent dimensions of collective action that generates both 
private and public good properties (see Hess and Ostrom 2007, Ostrom 
2003). 

50 Contingency Organisation 
Heteroge
neity  

Constantinide
s & Barrett 
2014 

A characteristic of the II's users; referred to as diversity of ideological 
goals; could be used to measure the difference in goals among the users 
and the need to allow decentralisation, openness and bottom-up 
approaches? 

51 Contingency Organisation 
Power 
relations 
(politics) 

 

Humes & 
Reinhard 
2009 

Decision making and stakeholder relations affect the process - could be 
considered an environmental factor affecting the outcome/alignment? 

52 Contingency External 

Governm
ent 
interventi
on 

Public - private 
Klievink & 
Janssen 2014  

53 Contingency Organisation 
Layer 
(level of 

international - 
national - 

Klievink & 
Janssen 2014 

The layer the II covers has different effect on the necessary level of 
collective action in order to enable social innovation 
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# Dimension 
Composite 
variable 

Variable Value / Example Source Notes 

collective 
action) 

communal 

54 Solution Technical 

Ability to 
change 
(flexibilit
y) 

 
Chung et al 
2003 

see Duncan, 1995; Byrd & Turner, 2000 - Can be examined in terms of 
compatibility, connectivity, modularity and personnel 

55 Performance Technical 

Maturity 
of 
Infrastruc
ture 

relates to its stage 
of development: 
full production 
infrastructure 
versus work in 
progress with no 
technological 
instantiation of the 
CI as a whole, and 
no active users. 

Zimmerman 
2007  

56 Solution Technical 

Complexit
y 
(network 
structure) 

the number and 
intricacies of 
related parts 
(internal and 
external) of which 
the CI is 
comprised, on 
which it relies, and 
to which it must 
respond (sites, 
applications, 
coprdination) 

Zimmerman 
2007  

57 Contingency Reach 

Complexit
y 
(heteroge
neity) 

the scope of the CI 
in terms of the 
diversity of the 
users' 
characteristics 

Zimmerman 
2007  

58 Contingency Internal 
User 
skills 

Capabilities refer 
to the skills and 
knowledge of the 

Zimmerman 
2007  
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# Dimension 
Composite 
variable 

Variable Value / Example Source Notes 

users in relation to 
those that are 
required in order 
to use the CI. 

59 Contingency Internal 
User 
expectati
ons 

Expectations are 
the users' 
sometimes known, 
but often hidden, 
beliefs about 
factors that inhibit 
or encourage their 
use of new 
technologies. 

Zimmerman 
2007  

60 Contingency Technology 
User 
perceived 
need 

Perceived need is 
defined as the 
degree to which 
users believe the 
CI will be helpful 
to achieve their 
goals 

Zimmerman 
2007  

61 Solution Technical 

Ability to 
change 
(flexibilit
y) 

  Freeman 2007 
 

62 Solution Technical 
Level of 
standardi
sation 

  Freeman 2007 
 

63 Solution Social 
top-down 
- bottom-
up 

 

Star & 
Ruhleder 
1996 
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Appendix C. List of examined cases 

This Appendix lists the cases that were examined in the case survey, and includes the 

publications in which they were found. The first part of the table (# 1- 40) lists the cases with 

successful and unsuccessful outcomes that were used for the compilation of the II design 

archetypes and their contingencies. The second part of the table (# 41 - 48) lists the cases that 

were identified through the keyword search but were removed from the sample since their 

narrative provided insufficient data that could be used for the analysis. 

Table 21. List of cases and publications used for the case survey 

# Case Source 

Successful and unsuccessful cases 

1 3G in South 
Korea 

Yoo, Y., Lyytinen, K., & Yang, H. (2005). The role of standards in 
innovation and diffusion of broadband mobile services: The case of South 
Korea. The Journal of Strategic Information Systems, 14(3), 323-353. 

2 3P Pharma in 
China 

Reimers, K., Li, M., Xie, B., & Guo, X. (2014). How do industry‐wide 
information infrastructures emerge? A life cycle approach. Information 
Systems Journal, 24(5), 375-424. 

3 Ambulance 
telemedicine 

Hanseth, O., & Aanestad, M. (2003). Design as bootstrapping. On the 
evolution of ICT networks in health care. Methods of Information in 
Medicine, 42(4), 384-391. 

4 B-EPR Aanestad, M., & Jensen, T. B. (2011). Building nation-wide information 
infrastructures in healthcare through modular implementation strategies. 
The Journal of Strategic Information Systems, 20(2), 161-176. 

5 B2B Pharma 
in China 

Reimers, K., Li, M., Xie, B., & Guo, X. (2014). How do industry‐wide 
information infrastructures emerge? A life cycle approach. Information 
Systems Journal, 24(5), 375-424. 

6 Campus 
Management 

Pollock, N., & Williams, R. (2009). Global software and its provenance: 
generification work in the production of organisational software 
packages. In Configuring User-Designer Relations (pp. 193-218). Springer 
London. 

7 CompTech Constantinides, P., & Barrett, M. (2014). Information infrastructure 
development and governance as collective action. Information Systems 
Research, 26(1), 40-56. 

8 CostCo Broadbent, M., Weill, P., & St. Clair, D. (1999). The implications of 
information technology infrastructure for business process redesign. MIS 
quarterly, 159-182. 
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# Case Source 

9 CPA Nielsen, P., & Aanestad, M. (2009). Control devolution as information 
infrastructure design strategy: A case study of a content service platform 
for mobile phones in Norway. In Bricolage, Care and Information (pp. 
367-385). Palgrave Macmillan UK. 

10 CreteTech Constantinides, P., & Barrett, M. (2014). Information infrastructure 
development and governance as collective action. Information Systems 
Research, 26(1), 40-56. 

11 DHISm Sanner, T. A., Manda, T. D., & Nielsen, P. (2014). Grafting: balancing 
control and cultivation in information infrastructure innovation. Journal 
of the Association for Information Systems, 15(4), 220. 

12 DocuLive Hanseth, O., Jacucci, E., Grisot, M., & Aanestad, M. (2006). Reflexive 
standardization: Side effects and complexity in standard making. MIS 
Quarterly, 563-581. 

13 eCustoms Henningsson, S., & Hanseth, O. (2011, December). The essential dynamics 
of information infrastructures. In Proceedings of Thirty Second 
International Conference on Information Systems. Association for 
Information Systems. 

14 eGov in 
Germany 

Pipek, V., & Wulf, V. (2009). Infrastructuring: Toward an integrated 
perspective on the design and use of information technology. Journal of 
the Association for Information Systems, 10(5), 447. 

15 EH in France Vaast, E., & Walsham, G. (2009). Trans-situated learning: supporting a 
network of practice with an information infrastructure. Information 
Systems Research, 20(4), 547-564. 

16 Ethiopian HI Braa, J., Hanseth, O., Heywood, A., Mohammed, W., & Shaw, V. (2007). 
Developing health information systems in developing countries: the 
flexible standards strategy. MIS Quarterly, 381-402. 

17 Ilcutech Mangan, A., & Kelly, S. (2009). Information systems and the allure of 
organisational integration: a cautionary tale from the Irish financial 
services sector. European Journal of Information Systems, 18(1), 66-78. 

18 Internet Hanseth, O., & Lyytinen, K. (2010). Design theory for dynamic complexity 
in information infrastructures: the case of building internet. Journal of 
Information Technology, 25(1), 1-19. 

19 LeapCo Broadbent, M., Weill, P., & St. Clair, D. (1999). The implications of 
information technology infrastructure for business process redesign. MIS 
Quarterly, 159-182. 

20 Lending 
Advisor 

Scott, S. V., & Walsham, G. (1998, December). Shifting boundaries and 
new technologies: a case study in the UK banking sector. In Proceedings of 
the International Conference on Information Systems (pp. 177-187). 
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# Case Source 

Association for Information Systems. 

21 MergeCo Broadbent, M., Weill, P., & St. Clair, D. (1999). The implications of 
information technology infrastructure for business process redesign. MIS 
Quarterly, 159-182. 

22 Minitel Cats-Baril, W. L., & Jelassi, T. (1994). The French videotex system Minitel: 
A successful implementation of a national information technology 
infrastructure. MIS Quarterly, 1-20. 

23 Norsk Hydro Hanseth, O., & Braa, K. (2000). Who's in control: designers, managers or 
technology? Infrastructures at Norsk Hydro. In: Ciborra, C.U., Braa, K., 
Cordella, A., Dahlbom, B., Failla, A., Hanseth, O., Hepsø, V., Ljungberg, J., 
Monteiro, E. & Simon, K.A. (Eds), From Control to Drift: The Dynamics of 
Corporate Information Infrastructure (pp. 125-147). Oxford: Oxford 
University Press 

24 Norwegian HI Hanseth, O., & Monteiro, E. (1997). Inscribing behaviour in information 
infrastructure standards. Accounting, Management and Information 
Technologies, 7(4), 183-211. 

25 Roche Ciborra, U. C. (2000). From alignment to loose coupling: From MedNet to 
www.roche.com. . In: Ciborra, C.U., Braa, K., Cordella, A., Dahlbom, B., 
Failla, A., Hanseth, O., Hepsø, V., Ljungberg, J., Monteiro, E. & Simon, K.A. 
(Eds), From Control to Drift: The Dynamics of Corporate Information 
Infrastructure (pp. 193-211). Oxford: Oxford University Press 

26 SCODA Cordella, A., & Simon, K. A. (2000). Global and local dynamics in 
infrastructure development: the Astra Hassle experience. In: Ciborra, C.U., 
Braa, K., Cordella, A., Dahlbom, B., Failla, A., Hanseth, O., Hepsø, V., 
Ljungberg, J., Monteiro, E. & Simon, K.A. (Eds), From Control to Drift: The 
Dynamics of Corporate Information Infrastructure (pp. 172-192). Oxford: 
Oxford University Press 

27 SCR Greenhalgh, T., Stramer, K., Bratan, T., Byrne, E., Mohammad, Y., & Russell, 
J. (2008). Introduction of shared electronic records: multi-site case study 
using diffusion of innovation theory. BMJ, 337, a1786. 

28 SEP Aanestad, M., & Jensen, T. B. (2011). Building nation-wide information 
infrastructures in healthcare through modular implementation strategies. 
The Journal of Strategic Information Systems, 20(2), 161-176. 

29 SFK Dahlbom, B., Hanseth, O., & Ljungberg, J. (2000). Conservative success: 
organisation and infrastructure evolution at SFK. In: Ciborra, C.U., Braa, 
K., Cordella, A., Dahlbom, B., Failla, A., Hanseth, O., Hepsø, V., Ljungberg, J., 
Monteiro, E. & Simon, K.A. (Eds), From Control to Drift: The Dynamics of 
Corporate Information Infrastructure (pp. 87-104). Oxford: Oxford 
University Press  
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# Case Source 

30 SIAFEM Humes, L. L., & Reinhard, N. (2009). E-Government and the Influence of 
Power in the Development of Information Infrastructure. Journal of 
Global Information Technology Management, 12(2), 61-79. 

31 Socrate Mitev, N. (2000, December). Toward social constructivist understandings 
of IS success and failure: introducing a new computerized reservation 
system. In Proceedings of the Twenty First International Conference on 
Information Systems (pp. 84-93). Association for Information Systems. 

32 South African 
HI 

Braa, J., Hanseth, O., Heywood, A., Mohammed, W., & Shaw, V. (2007). 
Developing health information systems in developing countries: the 
flexible standards strategy. MIS Quarterly, 381-402. 

33 Statoil Monteiro, E., & Hepsø, V. (2002). Purity and danger of an information 
infrastructure. Systemic Practice and Action Research, 15(2), 145-167. 

34 StockCo Broadbent, M., Weill, P., & St. Clair, D. (1999). The implications of 
information technology infrastructure for business process redesign. MIS 
Quarterly, 159-182. 

35 Surgery 
telemedicine 

Hanseth, O., & Aanestad, M. (2003). Design as bootstrapping. On the 
evolution of ICT networks in health care. Methods of Information in 
Medicine, 42(4), 384-391. 

36 Surveyor 
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Appendix D. Case summaries 

This Appendix includes the summaries created for the cases examined through the case survey. 

The following summaries are structured based on the three dimensions of the II modelling tool, 

i.e. Contingency, Solution and Outcome. The summaries also mention the design archetypes and 

the contingencies that the cases have been connected with according to the findings of the 

analysis. 

3G in South Korea (Successful example in archetype 1, contingency 1B) 

Solution 

The diffusion of broadband mobile services in South Korea is an example of a top-down 
government initiative with decentralised governance. Despite these features, this II is also 
characterised by a loosely coupled architecture enabling a large level of technical flexibility that 
allowed network operators and service providers to create advanced services and capabilities 
for their customers. 

Outcome 

The case is illustrated as highly successful, in terms of diffusion as well as innovation potential. 

Contingency 

The authors describe that the government's incentive was to support this II in order to establish 
it as a key strategic area for economic growth. This gives it a Dependent role. However, while in 
most cases increased government intervention signifies high control and regulation of relevant 
activities, this case was different. The government effectively collaborated with the various 
involved actors and a collaboration spirit was created, where competition was transformed into 
coo-petition, resulting in beneficial results for the user base and finally, South Korean economy.  

 

3P Pharma in China (Unsuccessful example in archetype 4) 

Solution 

The government's effort to regulate the pharmaceutical trade industry was expressed through a 
top-down approach of promoting third-party (3P) e-commerce platforms that were centrally 
governed. This scope towards increased control led to the adopting of tightly coupled 
architectures, and lack of technical flexibility, with no customisation potential for localised user 
groups. 

Outcome 

This enforced solution did not fulfil its role, since the targeted end users (distributors and 
hospitals) did not regard it as beneficial and did not adopt it. At the same time, they showed 
much more support to the competing II in development at that time, which followed a bottom-
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3P Pharma in China (Unsuccessful example in archetype 4) 

up and decentralised approach (see case: B2B Pharma in China). 

Contingency 

The government's initiative towards regulatory enforcement gives this II a Utility role, as the 
provided transparency would facilitate the targeted monitoring and control. As a result, top-
down and centralised approaches seem appropriate for such an endeavour. However, the 
unique characteristics of China as a highly diverse country with distinctive area characteristics 
led to a remarkably high user heterogeneity which created remarkable resistance to the above 
uniform enforcements. 

 

Ambulance telemedicine (Successful example in archetype 1 ,contingency 1A) 

Solution 

Similarly to "Telemedicine in surgery", the approach in this case in Norway was also bottom-up, 
initiated by a doctor who had heard about this technology applied in Sweden. Starting from a 
small scale pilot, this II's implementation gained wider interest and grew. The case mentions the 
possibility for expanding its uses, which allows the assumption that it involves technical 
flexibility. 

Outcome 

The case is described as a success story, fulfilling its role and having the potential for further 
evolution. 

Contingency 

This II followed an exploratory approach when a doctor had a vision of significantly improving 
emergency medical operations through the use of telemedicine in ambulances. This gives it an 
Enabling role. A significant point to observe in this case is the absence of power relations or 
other factors that could have created challenges in this venture's progress, as seen in the case of 
CreteTech. 

 

B-EPR (Unsuccessful example in archetype 4) 

Solution 

The Danish Health Authorities adopted a top-down approach in order to implement a 
standardised II to be used by all stakeholders in the health system. The solution was 
comprehensive and involved tightly coupled components that required radical modifications on 
behalf of the incumbent IS within hospitals. This was combined with lack of technical flexibility, 
as well as centralised control and management. 

Outcome 
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B-EPR (Unsuccessful example in archetype 4) 

The case is described as unsuccessful, since the problems identified during the pilot testing 
stages blocked its further expansion, whereas the developed standard was abandoned. The 
main reason for this was the increased complexity of the proposed solution that created 
technical difficulties regarding integration with existing systems. 

Contingency 

In this case, the initial scope of offering a Utility II to form of a communication standard enabling 
patient data exchange among hospitals was radically shifted to a Dependent role, i.e. a 
comprehensive infrastructure facilitating monitoring and control by Health Authorities. The 
generally centralised approach led to a kind of myopia towards user heterogeneity, since, 
despite the fact that the geography was limited within the national borders of Denmark, 
hospitals used a variety of systems which were not compliant with the proposed standard. 

 

B2B Pharma in China (Successful example in archetype 1, contingency 1A) 

Solution 

In this case, a bottom-up approach was adopted with B2B forces collaborating to build private 
platforms. Loose architecture enabled integration with existing systems while technical 
flexibility allowed further development potential according to the future needs. Despite 
collaboration and coordination among involved parties, governance was decentralised to fit 
with the highly localised needs of the users. 

Outcome 

Despite the fact that this approach was conducted parallel to a top-down strategy on behalf of 
the government, users were positive and collaborated effectively to participate in this II. It can 
be therefore deduced that the II's role was fulfilled. 

Contingency 

Besides the facilitation of ordering of pharmaceuticals, one of the main targets of this effort was 
to enable future relevant practices, such as advanced logistics processes, which gives this II an 
Enabling role. This II was developed during an era when the industry was also in development, 
thus they were following a parallel evolution and consolidation. Although the geographical 
extent was national, the unique characteristics of China as a highly diverse country with 
distinctive area characteristics led to a remarkably high user heterogeneity which provided the 
right fit for bottom-up and decentralised methods. In addition to this, despite government's 
efforts to regulate this area, they were not "strong" or organised enough; as a result, these 
efforts did not manage to hinder bottom-up approaches (as was the case in CreteTech where the 
outcome was unsuccessful). 
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Campus Management (Successful example in archetype 1, contingency 1B) 

Solution 

The case describes the development of the Campus Management Module by SAP, a student 
administration system with a tightly coupled architecture to be adopted by universities 
worldwide. Despite being initiated by the company, its development can be characterised as 
bottom-up, due to the large involvement of intended users in common workshops where ideas 
were exchanged in an effort to create a generic system rather than customised offering for each 
client. In the end, the scope was changed and decentralised governance was enabled in order to 
meet the specific requirements of individual users. 

Outcome 

The case is illustrated as successful, since Campus Management was adopted by international 
users who were satisfied with the customisation ability to their unique needs. 

Contingency 

Since this II is described from the viewpoint of the supplier, it can be characterised as having a 
Dependent role, aiming to satisfy its customer needs through a new product. It scope for 
international reach was combined with a high level of user heterogeneity, which would make 
lack of flexibility and centralised governance a challenging approach. In fact, the company's 
decision to include users in the design phase and in the end to satisfy their unique 
requirements, were some of the key reasons leading to the II's success. 

 

CompTech (Unsuccessful example in archetype 4) 

Solution 

A government-selected II for healthcare information sharing. The public authorities conducted a 
tender process and selected an II applying standards, but with a tightly coupled architecture 
and very low degrees of flexibility. This was combined with a top-down implementation and 
highly centralised control of this public good. 

Outcome 

Even though it was imposed by the government, the II failed to achieve adoption due to 
increased user resistance. Users were not satisfied with the top-down process of design and 
implementation and were not supportive of the II. 

Contingency 

The role of the II is closer to the Utility type, providing basic services enabling easier tracing and 
retrieval of patient info. Although the geographical reach was at a regional level (a Greek island) 
and the user base was not significantly diverse (doctors and health authorities), the case 
describes high heterogeneity among users. The highly regulated nature of the industry gave the 
government a dominant role in this case. Although the public good logic seems to be in 
alignment with public authority interests, the top-down and highly centralised approaches used 
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led to the unsuccessful outcomes. User heterogeneity was not addressed properly and the top-
down approach, combined with the low flexibility and lack of decentralised management rights 
was not broadly accepted by the users who showed significant resistance and low satisfaction. 

 

CostCo (Successful example in archetype 4, contingency 4B) 

Solution 

The II in this case was built based on standards on the installed base, via a top-down initiative in 
order to achieve efficiencies. This effort aimed to integrate operations in order to facilitate 
centralised management and control and its lack of focus on innovation potential limited its 
scope for technical flexibility. 

Outcome 

The II managed to contribute to the simplification of existing processes and the achievement of 
cost efficiencies; therefore it can be qualified as a successful case. 

Contingency 

The case focuses on the motivation for this II and explains the overall corporate cost-oriented 
strategy. Additionally, it explicitly illustrates that the implementation of this II was a key part of 
the business process redesign towards the achievement of cost efficiencies, which gives it a 
Utility role. Given the narrow geographical and process scope it could be argued that user 
heterogeneity was not extremely high, which made the top-down and centralised approach 
successful in this case. 

 

CPA (Successful example in archetype 1, contingency 1B) 

Solution 

The case illustrates the evolution of a bottom-up effort initiated by employees of network 
operators in Norway to build an II enabling their collaboration with content providers. The 
developed platform was loosely coupled and enabled flexibility. However, responsibility and 
control of the platform remained centralised with the network operators who maintained it as 
proprietary and decided where the II could be extended. 

Outcome 

CPA is described as successful as the case argues that it "has created a sustainable level" 
therefore it can be qualified as fulfilling its role. 

Contingency 

The motivation for this II was the facilitation of the collaboration between network operators 
and content providers in order to create value for both sides as well as the broader market. This 
gives it a Dependent role. The early stage of the industry gives it a certain malleability and the 
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CPA (Successful example in archetype 1, contingency 1B) 

"community" setting fostering collaboration even among competitors where key in achieving 
the targeted results. 

 

CreteTech (Unsuccessful example in archetype 1) 

Solution 

A private initiative with a vision of supporting healthcare information sharing. A tech company 
independently constructed the IS and approached practitioners as well as end users, adopting a 
bottom up approach to pursue implementation. The solution offered loosely coupled 
architecture with a focus on IP rights and high standardisation so as to facilitate easy 
integration with existing IS. Increased flexibility was also important, with a scope of enabling 
customisation according to the specific needs of the end users. It also involved decentralised 
control. 

Outcome 

Even though some user groups were highly motivated to embrace and support this II, it failed to 
achieve widespread adoption and fulfil the role for which it was designed. 

Contingency 

The role of the II is closer to the Utility type, providing basic services enabling easier tracing and 
retrieval of patient info. Although the geographical reach was at a regional level (a Greek island) 
and the user base was not significantly diverse (doctors and health authorities), the case 
describes high heterogeneity among users. Therefore bottom-up and decentralisation seem to 
be appropriate approaches. In this case, the critical role towards the II's success was held by 
government actors. The unstable political situation did not provide support to this initiative and 
as a result user motivation was mixed. More specifically, the bottom-up approach motivated 
some users who were very keen on participating and contributing to this endeavour while 
others were not at all, mainly due to the fact that they anticipated a different practice imposed 
by the government. The highly regulated nature of the sector and the need for its centralised 
control by the government led to the failure of this endeavour. 

 

DHISm (Successful example in archetype 2, contingency 2) 

Solution 

The roll-out of the DHISm in Malawi was initiated through a top-down approach, with the 
Ministry of Health in a decisive position, but the local coordinators and implementers retained 
administration rights, therefore giving it a decentralised control. From a technical perspective, 
the technology was specified and controlled architectural options were important so as to 
enable the II's feasibility and provision of support throughout the country. 
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DHISm (Successful example in archetype 2, contingency 2) 

Outcome 

This II can be assessed as successful, mainly because of the high levels of user satisfaction. 
Besides meeting its aimed role, the case describes that DHISm managed to provide service 
quality particularly given the challenges within the landscape of this developing country. 

Contingency 

This II's role was Utility, aiming to reduce costs and enable efficiency in health related activities. 
The reach of DHISm was national; however the case describes a high level of user heterogeneity 
which pushed for customisation. In addition to this, the immature technical environment in 
Malawi demanded special handling so as to decide on the optimal solution. Effective 
coordination and collaboration among various stakeholders was in this case the key factor that 
led to the II's success. 

 

DocuLive (Unsuccessful example in archetype 1) 

Solution 

The case describes the progress of a bottom-up initiative of a group of hospitals and a software 
vendor towards an effort to become a standardised solution for hospitals in Norway. Tight 
architecture and development of new specifications created some technical difficulties and 
overlaps with existing practices. Despite allowing some level of technical flexibility in terms of 
the possibilities for customisation, this II's governance was centralised. 

Outcome 

This venture failed to gain wide adoption and was characterised by limited functionality 
compared to what was aimed for. Therefore, it did not manage to fulfil its role. 

Contingency 

This HI had a Utility role, since its aim was to introduce a pan-norwegian standard for electronic 
patient record systems. Despite the initial bottom-up approach, the project reached a larger and 
more centralised scale, and power relation grew stronger, influencing key decisions on its 
implementation strategy. In addition to that, the existing systems and methods were 
disregarded and the imposed uniformity did not leverage the installed base, leading to 
challenges in adoption and effective use of the II.  

 

eCustoms (Unsuccessful example in archetype 1) 

Solution 

In order to comply with the standards proposed by the EU, individual countries followed a 
bottom-up approach and adjusted their existing infrastructures instead of building the II 
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eCustoms (Unsuccessful example in archetype 1) 

according the new "status quo" from scratch. This was possible because of the loosely coupled 
and open architecture, as well as the defined standards within the eCustoms infrastructure with 
an aim of enabling centralised control. 

Outcome 

Despite achieving facilitation of monitoring and control activities, i.e. fulfilling its anticipated 
role, this II lacked technical feasibility in terms of difficulties to perform the transition from 
local to integrated systems. The degree of local customisation also led to complicated and costly 
actions for creating interfaces, thus causing delays in widespread adoption and user frustration. 

Contingency 

The role of this infrastructure was dual: on the one hand, it had a Utility dimension because of 
its focus on streamlining processes and increasing efficiencies within global trade. On the other 
hand, the initiative for eCustoms lies within EU's wider strategy for advanced security and 
increased coordination and collaboration among countries, thus giving it a Dependent role. The 
very broad user range (producers, shippers, Customs authorities) and wide geographical reach 
further contributed to the complexity of its implementation. In the end, the balance between 
central control through standards and flexibility through decentralised autonomy was not 
achieved leading to outcomes that cannot be deemed as successful. 

 

eGov in Germany (Successful example in archetype 4, contingency 4B) 

Solution 

In this case, an off-the-shelf solution was selected in order to enable collaboration and 
coordination between the distributed and the centralised administration offices of a region in 
Germany. This solution was characterised by tight coupling and was not based on the installed 
infrastructure while also involving a relatively low degree of flexibility. The approach was top-
down while governance remained centralised, however there was extended collaboration with 
the users in order to develop functionalities to match their local needs. 

Outcome 

This II managed to fulfil its destined role and improve workflow between state and federal level. 

Contingency 

The motivation behind this II was the facilitation of workflow between the local and centralised 
administration and to enable a shift from manual to digital operations while improving 
efficiencies. This gives this II a Utility role. The lack of IT culture in the largest part of the user 
base could prove to be an obstacle in this case. However, despite the management's top-down 
initiative, some bottom-up approaches were also taken into consideration and improved the 
alignment with user needs, thus making this II a success. 
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EH in France (Successful example in archetype 2, contingency2) 

Solution 

This II grew through a bottom-up approach, when an engineer working in an Environmental 
Health (EH) team created the first web-based IS in order to enable knowledge sharing among 
geographically dispersed activities. In the beginning this II had some technical specifications 
that disabled fast expansion due to lack of resources but later new infrastructure was adapted 
to these and it gained wider adoption. A management and coordination body was also created, 
the "Network Coordination Unit", making its governance centralised. 

Outcome 

This II managed to address significant needs that had already been identified by its user base 
and it effectively helped their work. Additionally, its application was expanded to wider areas 
and ended up being used not only for work facilitation but also for education and training 
purposes. 

Contingency 

The scope behind this II was the creation of a tool that would dissolve problems of limited 
information and knowledge sharing and enable collaboration among stakeholders. Although it 
originated from the employees themselves rather than the government body, it can be 
characterised as having a Dependent role. Furthermore, the user base was more uniform rather 
than heterogeneous and the spirit of "community" facilitated a collaboration environment 
where voluntary work played a key role for the II's enrichment in content and general support. 

 

Ethiopian HI (Unsuccessful example in archetype 4) 

Solution 

The government's effort to impose an all-inclusive HI followed a top-down approach aiming to 
implement a comprehensive set of standardised formats, practices and systems so as to enforce 
its centralised e-governance initiative. The proposed HI can be characterised as tightly coupled 
due to the high requirements for adjustments in existing systems as well as low flexibility in 
terms of potential to adapt to local and future needs. 

Outcome 

This initiative did not achieve to gain ground for adoption despite the efforts of collaboration 
with local parties. Shadow IT, or the use of pre-existing systems and processes continued to 
prevail. 

Contingency 

In this case heterogeneity was remarkably high, with Ethiopia being a country of "stark 
contrasts and uneven development" among its administration prefectures. Different needs and 
development levels had led to a diversity of incumbent practices and coordination among 
various parties was difficult to achieve. The role of this II was Utility, with the government 
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Ethiopian HI (Unsuccessful example in archetype 4) 

holding a key role in order to gain control over health operations but the level of centralisation 
and uniformity aimed was not appropriate in this context. 

 

Internet (Successful example in archetype 1, contingency 1A) 

Solution 

This II is one of the brightest examples of its archetype. The Internet incorporates all the 
features of an open and shared II, easy to adopt and develop. Its bottom-up building approach, 
combined with its continuous decentralised management and control give it an autonomous 
character, which is also enabled by the loosely coupled architecture. In addition to this, 
modularisation in its technical build gives it a great deal of flexibility. Besides all this autonomy, 
it has not become a dysfunctional and uncontrollable structure, since the high use of standards 
ever since the initial stages of building the Internet enables connection and communication 
among its different layers as well as the leveraging of its potential.  

Outcome 

The case describes the Internet as a success story, with fast adoption worldwide but most 
importantly, with widespread embracing by the users who themselves contribute to its 
continuous evolution. Therefore, besides fulfilling its role, it is experiencing remarkable 
development and growth, proving that its design was suitable for its contingency. 

Contingency 

Besides the initial motivation for facilitating communication needs, it can be argued that the 
destined role for the Internet was Enabling, since there was an exploratory approach towards 
discovering the potential of the new communication technologies. The lack of limits in its 
geographical approach as well as the large heterogeneity of its users make the decentralised ad 
flexible approach seem a good match. At the same time, this heterogeneity was not a threat 
since it was combined with a culture of collaboration among the relevant communities. 

 

LeapCo (Successful example in archetype 3, contingency 3) 

Solution 

In this case the II was not developed on the existing infrastructure but through a radical 
renewal of all systems and processes. This top-down management initiative led to a highly 
flexible decentralised II that enabled common project management but allowed business units 
the autonomy to develop and manage specific applications. 

Outcome 

The developed II managed to provide LeapCo with high flexibility, thus fulfilling its role, while 
the accompanying business changes utilised the II's capabilities. 
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LeapCo (Successful example in archetype 3, contingency 3) 

Contingency 

The role of this II was Dependent, since the company's motivation was a radical change to 
facilitate innovation capabilities, which also gives it an Enabling perspective. This vision was 
successfully realised through the openness and flexibility of the new II. Even though the solution 
was implemented through a top-down approach, the users embraced it and contributed to its 
further growth and innovative role. 

 

Lending Advisor (Successful example in archetype 4, contingency 4A) 

Solution 

Lending Advisor was an II aiming to realise the shift from manual corporate loan processes to 
computer mediated risk assessment. As the case describes, it emerged out of an initiative led by 
a functional line, which gives it a bottom-up characteristic. Besides this, its governance was 
centralised, combined with tight architecture and lack of technical flexibility. 

Outcome 

Although there was some employee resistance, mainly due to the accompanying corporate 
reorganisation, the case is described as successful, since this II managed to fulfil its role and 
achieve the aimed transition as well as to standardise and streamline relevant work practices. 

Contingency 

This II emerged during an era of recession for the UK banking industry and particularly for the 
bank in point. Therefore the development of a digital risk assessment tool, which was combined 
with a general effort to reorganise the company and redefine operations, gives this II a 
Dependent role. Another key characteristic in this case was the user's limited familiarisation 
with IT processes and anticipated frustration on the grounds of their commitment to their office 
computer. In this case, the "strict" enforcement approach proved successful and achieved the 
aimed results. 

 

MergeCo (Successful example in archetype 3, contingency 3) 

Solution 

In this case the II was developed on a greenfield basis, with MergeCo adopting a top-down 
approach and enforcing a new set of standards, systems and processes. However, this effort was 
combined with high technical flexibility while governance remained decentralised, allowing 
business units to develop and manage their own customised applications. 

Outcome 

The developed II managed to provide MergeCo with the ability to integrate its operations which 
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resulted from a merger and at the same time maintain its flexibility and capability for growth 
and evolution. Therefore, the II fulfilled its role. 

Contingency 

This II had a Dependent role, since the motivation was to renew the IS and relevant process 
environment and facilitate the integration within the newly merged organisation. Similarly to 
the LeapCo case, this vision was successfully realised through the openness and flexibility of the 
new II. Even though the solution was implemented through a top-down approach, the users 
embraced it and contributed to its success. 

 

Norsk Hydro (Successful example in archetype 4, contingency 4A) 

Solution 

The case describes the effort of Norsk Hydro to implement a firm-wide standard called Hydro 
Bridge defining its entire infrastructure. This was characterised by tight coupling and required a 
lot of adjustment and modifications to the existing IS as well as broader standardisation to other 
infrastructure levels since it was a new solution that was not directly based on the incumbent II. 
Decision making was initiated from the IT Department rather than top management in close 
collaboration with IT specialists, giving it a bottom-up approach. Its governance was centralised, 
in an effort to enable uniformity throughout the company. 

Outcome 

Despite the technical and social challenges in implementing and expanding Hydro Bridge, this 
case is illustrated as successful. It achieved standardisation and managed to enable shared 
activity as well as a mentality of collaboration, which was anyway within the scope of its 
implementation. 

Contingency 

This effort was part of Norsk Hydro's strategic decision to move towards a more centralised IT 
governance and make IT more uniform in order to enable cooperation among the company's 
global operations. This gives it a Dependent role. The different types of activities performed by 
the company also give it a significant degree of heterogeneity since different operations used 
different IS. Despite that, the company's intensive efforts to standardise were successful, even 
though they required large investments and extensive work. 

 

Norwegian HI (Unsuccessful example in archetype 4) 

Solution 

Despite the existing decentralised and bottom-up efforts within healthcare professionals in 
Norway, and more particularly the successful venture of a private lab that was gaining 
increasing ground and adoption, the Norwegian authorities adopted a top-down approach with 
focus on centralised governance. The adopted standard, EDIFACT was already applied in some 
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Norwegian HI (Unsuccessful example in archetype 4) 

parts of the installed base; however, it was characterised by tight architecture and lack of 
technical flexibility. 

Outcome 

The above technical characteristics created complexity and major technical difficulties that 
hindered the successful implementation of this standard in order to structure a HI. As a result, 
the adoption levels were low and the role of the II was not fulfilled. In this case, although 
simpler (and perhaps more feasible) solutions were available, political influences blocked their 
emergence. 

Contingency 

The contingency for this case is similar to most of the other HI settings. The aim was the 
development of standard and infrastructures for information exchange between all involved 
actors in the sector of healthcare, in order to reduce costs and enable control by authorities. 
This gives this II a Utility role. One of the key elements in this case was the "community" feeling 
among some actors within the sectors that were already collaborating in order to build a HI 
tailored to their needs and some successful results had already been realised. However, the role 
of power relations from a variety of parties was more critical in this case and the implemented 
solutions had strong supporters. The top-down approach disregarded the complexity of the 
existing network of actors and failed to meet the entire spectre of their needs. 

 

Roche (Successful example in archetype 1, contingency 1A) 

Solution 

The case describes how bottom-up experimentation with Internet technologies led to the 
creation of Roche's multi-functioning Intranet. More particularly, the anyway decentralised 
operation of different units was combined with autonomous exploitation of Internet 
applications, initially used for external communication purposes. This later transformed to an 
Intranet used by the entire company, diversified per regional and customer needs but based on 
the existing technical infrastructures. The Internet's inherent loose architecture and flexibility 
potential also enabled further autonomy by geographically dispersed business units. 

Outcome 

This II was highly diffused and embraced at local levels, with users actively participating in its 
development and expansion. Although the company remains fragmented and the II has not 
facilitated knowledge sharing or extensive collaboration, its main advantage has been its 
adaptability to local needs and its potential for continuous evolution. 

Contingency 

In the competitive market of pharmaceuticals, it was "necessary to be present to provide factual 
information for Roche products". Therefore, the decentralised business units firstly utilised the 
Internet with a Dependent role, the progress of their activities seems more resembling to an 
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Roche (Successful example in archetype 1, contingency 1A) 

Enabling role. In this case the II emerged; the heterogeneity and high geographical dispersion of 
users would not easily allow the implementation of a tight and inflexible top-down approach. 

 

SIAFEM (Successful example in archetype 3, contingency 3) 

Solution 

This case is characterised by the balanced interactions among stakeholders and more 
particularly the ability to achieve top-down initiative for control purposes, with decentralised 
development and implementation. The common IS implemented within the different 
government departments involved loose architecture as well as flexibility which enabled 
customisation and further evolution according to special needs. According to the case authors, 
SIAFEM was initially an IS which evolved into an II after its independent growth within the 
different departments in the absence of central government coordination. 

Outcome 

The II managed to fulfil its role, enabling control and monitoring of public operations. Service 
quality and user satisfaction was high with wide adoption and employee initiatives for the II's 
ongoing development. 

Contingency 

The aim behind this II was to enable monitoring and control of the public sector. This strategic 
consideration gives this II a Dependent role. The geographical extent was regional and the user 
base did not express much heterogeneity; however the IT culture was not very strong and users 
lacked motivation to participate. Although the initiative followed a top-down approach, the 
decentralised implementation and the balance among different powers allowed the adoption 
and smooth integration of this II. 

 

SCODA (Unsuccessful example in archetype 4) 

Solution 

SCODA was an II aiming to facilitate data entry in R&D activities. Selected with a top-down 
approach as an "off-the-shelf" solution due to its former success in different research activities, 
SCODA was also managed centrally. Its architecture was tightly coupled and did not include 
much flexibility, thus creating operational challenges to users. 

Outcome 

The case is highly descriptive regarding the lack of successful results regarding SCODA. Users 
faced technical difficulties and using this II turned out to be more complicated and time-
intensive rather than efficient and facilitating. 
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SCODA (Unsuccessful example in archetype 4) 

Contingency 

Astra Hassle was an R&D firm aiming to conduct a strategic shift towards operational 
improvements and cost efficiencies, with a scope of attaining a significant competitive 
advantage. The implementation of SCODA was part of the wider organisational change which 
gives it a Dependent role. Adopting a tight and centralised approach is usually appropriate for 
such purposes but in this case the existing heterogeneity and maturity level of incumbent 
practices was disregarded and hindered the success of the new II. 

 

SCR (Unsuccessful example in archetype 4) 

Solution 

This case presents another example of a top-down approach initiated by the government to 
implement an II for the facilitation of efficiencies within health care in the UK. This II can be 
characterised by tight coupling and non-flexible architecture that was based on "de novo" 
creation rather than on existing systems. At the same time, its governance was highly 
centralised, with the Ministry of Health holding a critical role in an effort to increase monitoring 
and control of relevant practices. 

Outcome 

The II did not gain wide adoption, mainly because of technical difficulties concerning its 
interoperability with existing systems. Intended users also expressed concerns relevant to 
ethical issues. As a result, the II did not manage to fulfil its role. 

Contingency 

SCR had a Utility role, aiming to achieve cost efficiencies in the healthcare sector. The 
government's role was critical in this case, and more particularly its intervention disregarding 
attention on local users. This situation was further aggravated by the wider socio-economic 
environment which hindered user support to gain larger grounds. 

 

SEP (Successful example in archetype 1 contingency 1B) 

Solution 

In this case, a bottom-up building approach was followed via a collaboration by vendors and 
local users. The result was a loosely coupled II, based on widely used standards, enabling 
integration with incumbent systems. Following the successful pilot roll-out, management and 
coordination became more centralised, in order to foster implementation on a larger scale, 
reaching national levels. 

Outcome 
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SEP (Successful example in archetype 1 contingency 1B) 

The SEP initiative turned out to be the healthcare II used in Denmark, so it is safe to deduce that 
it is fulfilling its role. High user adoption, ever since the pilot phase and increased service 
quality also contribute to its qualification as a successful II case. 

Contingency 

The motivation behind this II was the facilitation of information sharing among healthcare 
institutions, practitioners and citizens, which is pertinent to the Utility II role. The heterogeneity 
of destined users was in this case taken into consideration and actions were initially focused on 
local centres and gradually experienced growth and geographic expansion. Despite the 
regulatory nature of this sector, political powers and government intervention did not hinder 
this effort (see CreteTech case for an opposite example) but supported and embraced it when its 
effectiveness was proven. 

 

SFK (Successful example in archetype 2, contingency 2) 

Solution 

The company built an in-house solution using a highly customised approach, tightly coupled 
architecture and controlled flexibility. The building strategy was however bottom-up, is a sense 
that end users had active participation in the decision making process, therefore feeling 
included and ensuring that the II will meet their needs. Management and control was mainly 
centralised, however there some degree of decentralised autonomy were allowed, especially 
considering the global distribution of users. 

Outcome 

The case describes the project as very successful. The II has managed to fulfil its role and 
respond to the ongoing needs of the global organisation, even though in a conservative rather 
than radical way. User participation also led to high levels of user satisfaction. 

Contingency 

When SFK decided to perform a shift from an international to a global company, it was deemed 
necessary to introduce a global II to coordinate production and distribution operations, thus 
constituting a Dependent role. Despite this global dispersion, the company had a vision of a 
global and integrated firm that was not traditionally IT-oriented. The centralised approach was 
appropriate for the integrated vision profile but the key factor contributing to this II's success 
was the involvement of end users in the design and implementation. 

 

Socrate (Unsuccessful example in archetype 4) 

Solution 

Socrate, a computerised reservation system, was selected by the French railways (top-down 
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Socrate (Unsuccessful example in archetype 4) 

approach) based on its vendor's previous success with the same venture in airline reservations 
in the US. The required changes to the existing systems signify tight coupling, while users felt 
restricted and confused with the interface and capabilities which points to limited flexibility. 
Additionally, development and control were centralised. 

Outcome 

The case depicts the failure of Socrate which was manifested through technical challenges, high 
employee resistance as well as rejection by customers. 

Contingency 

French railways aimed to implement this II in order to reposition itself within the European 
competitive environment and gain a significant competitive advantage, which gives it a 
Dependent role. However, the wider environment was overall negative towards this venture, 
with aggressive media coverage and resistance from Employee Unions. Power relations where 
therefore key in this case. But most importantly, the selection of an "off-the-shelf" system that 
was not adequately adjusted to this case's needs seems to be the major reason of its failure. 

 

South African HI (Successful example in archetype 1, contingency 1B) 

Solution 

The effort in South Africa was initiated by academic research, following a bottom-up approach 
that initially focused on a limited geographic area. The II was characterised by high flexibility 
and loosely coupled architecture in order to enable integration with the various existing IS 
within hospitals. The effort resulted in a new standard that was compatible with the majority of 
existing systems and allowed some degree of independence in their function due to modularity 
in its design in terms of flexible management (for example the standard could be implemented 
with any IS and hospitals could also keep their own datasets according to their needs). After the 
pilot's success in specific areas, the II started gaining acceptance from various and gained more 
widespread adoption. 

Outcome 

The authors describe the case as a "best practice", since the initially small-scale local 
experiment became South Africa's II for healthcare. The high service quality experienced 
through the first stages of implementation, combined with the successful cooperation among 
different parties led to the II's achievement of its destined role and national adoption. 
Furthermore, its embedded flexibility has enabled it to adapt to the environment's evolving 
needs. 

Contingency 

Similarly to other successful HI cases, the role in this case was the one of Utility, aiming to 
enable patient information sharing. The context in South Africa was particularly challenging due 
to the relevant activities being traditionally fragmented for political reasons (during apartheid 
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South African HI (Successful example in archetype 1, contingency 1B) 

healthcare was completely fragmented for white and black citizens). Combined with the diverse 
development level of different regions in South Africa, this provided the grounds for particularly 
high user heterogeneity as well as for power relationships that could be hard to manage and 
coordinate. In this case the bottom-up approach with a gradual growth strategy connecting 
users but also allowing their autonomy. 

 

Statoil (Unsuccessful example in archetype 4) 

Solution 

The company decided to implement a standardised vendor (Lotus) solution in order to integrate 
operation within all business units. The adopted approach was top-down, led by company 
decisions for cost-cutting and combined with centralised control, limiting or even prohibiting 
autonomy at end-user levels. Although there was some degree of technical flexibility in terms of 
allowing users to develop a few applications of their own, the II was deemed as closed and 
tightly coupled as it hindered communication with previous systems that were used by certain 
user groups. 

Outcome 

Even though the responsible group made substantial efforts to facilitate adoption and learning 
of users, the main problem with this II was user frustration and low adoption. Certain user 
groups with specific needs felt left out of the decision processes and the case describes that the 
lack of autonomy resulted in significant inefficiencies within their work. In addition to this, 
"shadow IT" was also prevalent, in a sense that old and usually incompatible or unauthorised 
systems and methods were still in use, resulting in work overlap and non-leverage of the costly 
and company-approved II. 

Contingency 

The scope of implementing an II was to facilitate cost-cutting and enabling transparency and 
control at a global level. This II therefore plays the role of a Utility and centralised governance 
seems to be fitting with regards to this specific scope. However, the increased heterogeneity of 
users (compiled from a wide range of disciplines and work areas) as well as the unbalanced 
power relations between the "scientific" and the "business" side led the former have a minor or 
even inexistent role in decision making. The lack of technical flexibility and management 
autonomy was the main factor for the unsuccessful outcome described in the case. 

 

StockCo (Unsuccessful example in archetype 2) 

Solution 

When one of the company's business units started the pilot on the development of a new II 
based on their existing systems, the bottom-up approach was seen by StockCo as an opportunity 
to install a centralised governance mechanism connecting all business units via a 
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StockCo (Unsuccessful example in archetype 2) 

communications backbone. 

Outcome 

The main challenge in this case was the technical complexities for managing to integrate the 
existing systems and networks, as well as the lack of adequate business unit infrastructure in 
order to realise it. As a result, the II did not manage to fulfil its role. 

Contingency 

StockCo's motivation was to implement this "communication backbone" in order to achieve 
greater transparency and enable cost efficiencies. This gives this II the Utility role. Despite the 
bottom-up initiative, this effort was quickly undertaken by centralised governance and imposed 
implementation to unready business units, depriving them of the ability to maintain their 
autonomy. The technical difficulties led to this effort's inability to be successful. 

 

Surgery telemedicine (Successful example in archetype 1, contingency 1A) 

Solution 

The inspiration for this II came from the idea of leveraging existing technologies to foster 
innovation and enable telemedicine. Starting from one hospital, it adopted a bottom-up 
approach and quickly collaborated with other stakeholders so as to develop and expand. 
Although the case does not include extensive details about the architecture, it mentions that 
new innovative uses for this II rise, which assumes a level of technical flexibility. 

Outcome 

The case is described as a success story, fulfilling its role and having the potential for further 
evolution. 

Contingency 

The innovative spirit behind this idea as well as the motivation for the facilitation of R&D 
activities gives this II an Enabling role. The community spirit that was prevalent proved more 
important that the existing competition between hospitals and led to a balance of powers which 
facilitated the project's progress. 

 

Surveyor Support System (Successful example in archetype 3, contingency 3) 

Solution 

Surveyor Support System is a tool designed to integrate the non-standardised work of maritime 
surveyors working for a specific company worldwide. Although the approach was top-down 
based on top management's commitment to raise IT use within the company, the new II had 
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Surveyor Support System (Successful example in archetype 3, contingency 3) 

decentralised governance and allowed a high level of flexibility to local users so as to adapt it to 
their work routines. Its loosely coupled architecture also enabled integration with existing 
heterogeneous technologies. 

Outcome 

The case describes some technical challenges that were prevalent during the first stages of this 
II and required architectural changes in order to be solved. Another problem illustrated was 
that the achieved level of flexibility and decentralisation was against the initial scope of 
standardisation and centralisation. Despite the above, this II was successful in terms of 
facilitating the work of global Surveyors, in terms of report creation and global task 
coordination. 

Contingency 

The globalised nature of this industry as well as its main asset being the delivery of quality 
surveys in ships worldwide was combined with a strategic decision to enhance the role of IT 
within the company. This gives this II a Dependent role. The large heterogeneity among users, in 
terms of work practices as well as with the level of IT use introduced particular challenges in 
this case. Despite aiming for standardisation of systems and practices, the company had to allow 
decentralisation and flexibility in order to see its II in effective use. 

 

SWIFT (Successful example in archetype 1, contingency 1B) 

Solution 

SWIFT rose as the result of a bottom-up initiative through the collaboration of a few banks with 
specialists (technical providers and regulatory and legal advisors). Based on an existing 
widespread solution (the telex specifications), SWIFT managed to leverage the installed base 
dynamics and provide a standardised solution that facilitated inter-bank interactions. 
Governance is centralised through a non-for-profit body which further contributes to its image 
as public good offering. 

Outcome 

SWIFT has undoubtedly managed to fulfil its role, expanding from a "closed society" to world-
class staple. According to the authors, it is considered the most secure third-party network and 
besides serving only as a communication means, it furthermore carries a concept of 
collaboration and unification, even within traditionally competitive world of financial 
institutions. 

Contingency 

Given that the primary motivation for SWIFT was to create a "message carrier", this II has a 
Utility role. This was evident during its development, since it was meant to ensure global 
compatibility, rather than innovation, therefore the leveraging of existing successful 
technologies was important in its success. Another interesting observation is that despite the 
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SWIFT (Successful example in archetype 1, contingency 1B) 

assumed heterogeneity and intense power relations among competing financial institutions 
(which were the destined users), a spirit of community and collaboration was prevalent and 
facilitated all this effort instead of creating challenges against its uniformity. 

 

TeraGrid (Successful example in archetype 1, contingency 1B) 

Solution 

TeraGrid is an II that resulted from the collaboration of multiple scientific teams thus following 
a bottom-up building approach. This was facilitated by loosely coupled architecture and 
flexibility via modularity, as well as open standards. Control remains centralised by the 
TeraGrid initiative, which aims to coordinate the development, implementation and support of 
the II among the involved sites. 

Outcome 

The case describes the first years of TeraGrid's existence; it is therefore difficult to draw 
concrete conclusions concerning its outcome. However, it mentions that it is adopted and 
further developed by the respective community and there are no explicit negative outcomes, so 
it can be qualified as successful. 

Contingency 

The aim behind this II was the enabling of scientific discoveries that would otherwise not be 
possible, through the provision of computational resources and support within its users. This 
gives it a Dependent II role. Although its reach was primarily national, connecting different 
universities within US, the users had large heterogeneity representing a diversity of disciplines 
and already using their own customised infrastructures. Removing this autonomy would 
probably cause problems within the users, therefore following the bottom-up building approach 
and successfully bringing in the centralised coordination proved appropriate in this case. 
Another key factor that enabled the achievement of this balance was that the incentive behind it 
was the enforcement of scientific research rather than the imposition of regulatory control (see 
eCustoms), which probably affected user motivation and willingness to cooperate and 
contribute. 

 

Thai HI (Successful example in archetype 3, contingency 3) 

Solution 

In this case, the standardisation in the information sharing practices within Thai health 
providers was initiated from a top-down government approach in an effort to improve 
transparency and facilitate budget allocation. However, management and control remained 
decentralised since involved parties were free to use software of their choice and record any 
additional information besides adopting the practices required by the regulatory body. 
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Thai HI (Successful example in archetype 3, contingency 3) 

Outcome 

The case is presented as a "best practice", illustrating how successfully the role of this II is 
fulfilled, with widespread adoption, high service quality and continuous growth and evolution 
according to upcoming needs. 

Contingency 

Thailand is another example of a country experiencing high levels of heterogeneity but this 
issue was successfully addressed through the allowed autonomy provided to decentralised 
locations. The government's role was important in initiating the decision; however besides 
enforcing the standard for information sharing, no further restrictions were imposed. Since the 
motivation behind this was increase in transparency so as to enable budget allocation, rather 
than strict control and monitoring as in other HI cases, this II can qualify as Dependent. 

 

Worm Community System (Unsuccessful example in archetype 2) 

Solution 

The attempt for this II followed a bottom-up approach, involving computer scientists and 
biologists from a variety of geographies in order to develop the II to coordinate their 
decentralised work. The IS was developed in-house with a high degree of customisation to the 
research needs rather than the implementation of widespread standards. Despite local 
autonomy in decision making, the II had limited technical flexibility thus constituting a rigid 
tool. 

Outcome 

The main problems in this case relate to the technical difficulties faced by local actors so as to 
use and integrate with the new infrastructure. Even though the bottom-up approach enabled 
some involvement from end users, their interests were not fully addressed, resulting to a slow 
adoption and extensive use of shadow IT. 

Contingency 

The role of this II can be regarded as Dependent, since its scope included the facilitation of 
geographically dispersed scientific work. The large geographical reach and the high 
heterogeneity in users, particularly in terms of IT skills created particular needs that pushed for 
increased decentralisation and autonomy. Despite this, the lack of technical flexibility within the 
II led to both technical and organisational problems. 
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Appendix E. Meaning of values for framework variables 

Table 22. Meaning of values for solution variables 

Variable 1 2 3 

Design 

T
e

ch
n

ic
a

l 

Modularity Mainframe Some level of 
modularity 

Explicitly modular 

Looseness of 
coupling 

Tight - hard to 
integrate 

Some challenges in 
integrating 

Loose - easy to 
integrate 

Standardisa-
tion 

Use of "customised" 
standards  

Combination of 
"customised" and 
widespread standards 

Use of widespread 
standards 

Flexibility Static II - No 
providence for further 
development 

Some potential for 
development allowed 

Allows much potential 
for development and 
innovation 

S
o

ci
a

l 

Stakeholder 
involvement 

Top-down initiative 
with no user 
involvement during 
development  

Top-down (or bottom-
up) initiative with 
limited user 
involvement  

Bottom-up initiative 
with high user 
involvement 

Control 
decentralisation 

Centralised control  Some degree of 
controlled autonomy 
allowed 

Full autonomy 
granted at local levels  

Image II as proprietary good, 
controlled adoption 

II aimed for wide use 
but with some limits on 
adoption 

II perceived as public 
good, available for all 
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Table 23. Meaning of values for contingency variables 

Variable 1 2 3 

Environment 

T
e

ch
n

o
lo

g
ic

a
l 

II role Utility Dependent Enabling 

IT maturity Lack of IT 
sophistication, users 
not familiarised with 
IT 

Users have some 
degree of IT 
sophistication but do 
not use very 
customised 
applications 

Users very advanced 
with IT, already use 
customised systems 
and application 

O
rg

a
n

is
a

ti
o

n
a

l 

Hierarchical 
balance 

Intense hierarchies, 
power groups having 
key roles influencing 
decisions  

Some hierarchy of 
relations but with no 
serious power issues  

Absence of hierarchies, 
stakeholders engage in 
a spirit of 
collaboration 

Heterogeneity Users with very similar 
backgrounds / 
activities 

Some variation within 
user backgrounds and 
activities 

Highly different users, 
involving diverse 
backgrounds, 
specialisations and 
activities 

Motivation Users show resistance 
and are unwilling to 
support project 
development  

Users seem positive 
but do not explicitly 
supportive towards 
the project  

Users are highly 
incentivised and active 
for project 
development; users 
are characterised by 
research and 
innovation spirit 

E
x

te
rn

a
l 

Market 
malleability 

Market in maturity/ 
decline phase, no 
incentives for 
experimentation 

Market in maturity 
phase, IT seen as a tool 
to foster 
competitiveness 

Market in growth 
phase, high 
malleability and 
experimentation 

Regulatory 
intervention 

High government / 
regulatory 
intervention and 
imposition of practices 

Mild government/ 
regulatory 
intervention 

Government providing 
support and 
facilitating the project 
through collaboration 

Lack of restrictions 
from regulatory 
framework 
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Appendix F. Case evaluation 

This Appendix provides illustration of the process performed for the identification of II design archetypes and contingencies in the case survey. 

The first part of the Appendix (Table 24) presents the values attributed to the solution variables of the cases in the case survey. The Table also 

includes the values for the respective composite variables, which were used in order to map the cases on the matrix that helped to identify the 

archetypes, as depicted in Figure 3. II design archetypes. The second part of the Appendix includes the successful cases of the sample so as to 

present examples of the coding process explaining how the values were attributed to the solution variables. The third part of the Appendix 

(Table 25) presents the values attributed to the contingency variables of the cases in the case survey. 

F.1 Values for solution variables forming II design archetypes 

Table 24. Values of solution variables  

 

Technical openness Social openness 

Case 
Average Modularity 

Looseness 
of coupling 

Standardis
ation 

Flexibility Average 
Stakeholder 
involvement 

Control 
decentralis

ation 
Image 

Archetype 1 

3G in South Korea 2,7 3 N/A 2 3 3 3 3 N/A 

Ambulance telemedicine 2,5 N/A 3 N/A 2 3 3 3 N/A 

B2B Pharma in China 3 3 3 N/A 3 2,7 3 3 2 

Campus Management 2,7 3 2 N/A 3 2,3 3 3 1 

CPA 2,7 N/A 2 3 3 2,7 3 3 2 

CreteTech 2,7 N/A 3 3 2 2,3 3 3 1 

DocuLive 2,5 N/A 2 3 N/A 2,5 3 2 N/A 



126 

 

 

Technical openness Social openness 

Case 
Average Modularity 

Looseness 
of coupling 

Standardis
ation 

Flexibility Average 
Stakeholder 
involvement 

Control 
decentralis

ation 
Image 

eCustoms 2,5 3 2 3 2 2,7 3 3 2 

Internet 3 3 3 3 3 3 3 3 3 

Minitel 2,5 3 3 1 3 2,7 2 3 3 

Roche 2,7 N/A 3 2 3 3 3 3 N/A 

SEP 2,7 3 2 3 N/A 2,7 2 3 3 

South African HI 3 3 3 3 3 2,5 2 3 N/A 

Surgery telemedicine 2,7 3 3 N/A 2 3 3 3 N/A 

SWIFT 2,7 N/A 3 3 2 2,7 3 2 3 

TeraGrid 2,7 3 3 3 2 3 3 3 N/A 

Archetype 2 

DHISm 1,7 2 2 1 2 2 2 2 2 

EH in France 2 N/A 2 
 

2 2,5 3 2 N/A 

SFK 1,7 N/A 1 2 2 2,5 3 2 N/A 

StockCo 2 N/A 2 2 N/A 2 2 2 N/A 

Worm Community 
System 

1,3 N/A 2 1 1 2,5 3 2 N/A 

Archetype 3 

Ilcutech 3 N/A 3 N/A 3 2 2 2 N/A 

LeapCo 3 3 N/A N/A 3 2 1 3 N/A 

MergeCo 3 3 N/A N/A 3 2 1 3 N/A 
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Technical openness Social openness 

Case 
Average Modularity 

Looseness 
of coupling 

Standardis
ation 

Flexibility Average 
Stakeholder 
involvement 

Control 
decentralis

ation 
Image 

SIAFEM 2,7 N/A 3 2 3 2 1 3 N/A 

Surveyor Support 
System 

2,5 N/A N/A 3 2 1,5 1 2 N/A 

Thai HI 2,7 3 N/A 2 3 2 1 3 N/A 

Archetype 4 

3P Pharma in China 1 N/A 1 N/A 1 1 1 1 N/A 

B-EPR 1 N/A 1 1 1 1 1 1 N/A 

CompTech 1,3 N/A 1 2 1 1 1 1 N/A 

CostCo 1,5 2 2 1 1 1 1 1 N/A 

eGov in Germany 1,3 N/A 1 1 2 1,5 1 2 N/A 

Ethiopian HI 1 N/A 1 1 1 1 1 1 N/A 

Lending Advisor 1 1 N/A N/A 1 1,5 2 1 N/A 

Norsk Hydro 1 N/A 1 N/A 1 1,5 2 1 N/A 

Norwegian HI 1,3 1 2 N/A 1 1,5 2 1 N/A 

SCR 1 N/A 1 1 1 1 1 1 N/A 

Socrate 1 N/A 1 1 1 1 1 1 N/A 

Statoil 1 N/A 1 N/A 1 1 1 1 N/A 
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F.2 Examples of coding for solution variables 

The second part of this Appendix presents examples from the evaluation of the successful cases 

based on the case coding for the solution variables. In other words, for each of the cases, the 

technical and social design variables are attributed with values based on the relevant content of 

the case narrative. 

3G in South Korea 
Dimension Variable Value Explanation 
Technical 
openness 

Modularity 3 "The mobile network is fundamentally similar to 
the voice network. You add more computer 
parts and add roaming capabilities from one cell 
to another". 

Coupling looseness N/A  
Standardisation 2 "In summary, CDMA standards, in its narrow 

focus on air interface and relatively weak 
market position, allowed key actors to align 
their key interests which allowed them to 
collaborate effectively within a very short 
period of time such re-configurations of the 
actor network, CDMA standards played critical 
roles. When compared to the European GSM 
standard, CDMA standards offer a much weaker 
form of standardization (inscription) by only 
specifying the radio interface and leaving much 
of the network management and other service 
specifications open." 

Flexibility 3 "During this period, operators led the 
innovations in mobile broadband services by 
introducing new multimedia data services like 
Video on Demand (VOD), Multimedia Messaging 
Service (MMS), mobile broadcasts, downloading 
musical dial tones and ringtones, animation 
characters, location-based services and m-
Commerce applications" 

Social 
openness 

Stakeholder 
involvement 

3 "In the innovation realm, a consortium of 
Korean companies (Samsung Electronics, LG 
Electronics, Hyndai Electronics and Maxon) 
along with KT and ETRI collaborated with 
Qualcomm to develop, design, implement and 
field-test main components of the network 
infrastructure and terminals from 1989 through 
1996" 

Control 
decentralisation 

3 "For example, by recognizing the need for 
mobile data services, actors in innovation 
systems expanded the technological 
specifications of the CDMA standard with larger 
bandwidths over time. This invited other actors 
to incorporate new features into the technology 
terminal subsystems that were not needed with 
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3G in South Korea 
Dimension Variable Value Explanation 

voice services including colored LCD screens, 
polyphonic ring-tones, digital cameras, or Java 
based transaction capabilities." 

Public image N/A  

 

Ambulance telemedicine 
Dimension Variable Value Explanation 
Technical 
openness 

Modularity N/A  
Coupling looseness 3 This II did not involve challenging integration 

with pre-existing infrastructures. 
Standardisation N/A  
Flexibility 2 The technical capabilities involved were 

specified, i.e. the transmission of patient 
information. However, the case mentions the 
possibility for expanding its uses, which allows 
the assumption that it involves technical 
flexibility. 

Social 
openness 

Stakeholder 
involvement 

3 The effort was initiated by a doctor who 
collaborated with other peers who 
collaboratively pushed and worked towards the 
II's development. 

Control 
decentralisation 

3 Despite the use of the same technology, 
adopting hospitals had autonomy in the relevant 
decision making. 

Public image N/A  

 

B2B Pharma in China 
Dimension Variable Value Explanation 
Technical 
openness 

Modularity 3 "the B2B platforms developed a recursive 
structure, i.e., are decomposable into smaller 
systems that constitute the larger system" 

Coupling looseness 3 "Some B2B platforms, operated by distributors, 
include a code-mapping function so that other 
distributors using the platform do not need to 
translate the hospital code into their own code" 

Standardisation N/A  
Flexibility 3 "the B2B platforms continued to evolve 

throughout their short existence within the 
third period, e.g., by adding barcode reading 
capabilities and connecting the platforms to 
internal inventory management systems" 

Social 
openness 

Stakeholder 
involvement 

3 "the structural change on the industry level 
facilitated the cooperative development of B2B 
platforms, while building such platforms also 
fostered a culture of cooperation among 
competitors" 

Control 3 "The B2B platform is controlled by hospitals (as 
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B2B Pharma in China 
Dimension Variable Value Explanation 

decentralisation customers); pharmaceutical supplier only offers 
technology support" 

Public image 2 "the B2B platforms were partly seen as a 
product offered to clients, partly as an enabler 
for more advanced services such as logistics 
consulting" 

 

Campus Management 
Dimension Variable Value Explanation 
Technical 
openness 

Modularity 3 SAP solutions are characterised by a high level 
of modularity. As the case narrative suggests: 
"While the overall appearance of the software 
package may seem to remain intact, the addition 
of a new template, for example, causes the 
packages to morph and extend themselves in 
different directions" 

Coupling looseness 2 Some technical adjustments were difficult to 
make because of the effects they would have on 
integration. As the case narrative suggests: "The 
official reason for this was that the change 
would not link back to the generic system (and 
this meant that CM would no longer integrate 
with the ERP system of which it was a small 
part)." 

Standardisation N/A  
Flexibility 3 Despite the initial plan to design two key 

versions of the product, SAP provided the 
possibility for high flexibility and adjustment 
with regards to the individual needs of the 
users. "The suggestion instead is that America 
East should create a new Info_Type themselves 
when they customise the module back at their 
own institution. In other words, making the 
system fit America East’s needs is postponed 
and shifted onto the customisation stage at the 
user site" 

Social 
openness 

Stakeholder 
involvement 

3 "SAP had developed CM by gathering 
requirements during site visits and from other 
direct correspondence with users" 

Control 
decentralisation 

3 "’In addition to generic functions, Campus 
Management also offers country specific 
functions. These are functions that are only used 
in a particular country and cover needs arising 
from local legislation or business practices’. In 
other words, including particular functionality 
allowed the CM module to move within the same 
sector but also to different countries." 

Public image 1 Campus Management was a private good, aimed 
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Campus Management 
Dimension Variable Value Explanation 

at profitability by the supplier. 

 

CostCo 
Dimension Variable Value Explanation 
Technical 
openness 

Modularity 2 The II was developed in stages, gradually 
developing on existing IS. 

Coupling looseness 2 The II did not "enforce IT architecture and 
standards" 

Standardisation 1 The II "recommended standards for at least one 
component of IT architecture (e.g., hardware, 
operating systems, data, communications)" 

Flexibility 1 The II did not "identify and test new 
technologies for business purposes" but was 
focused on cost cutting and achievement of 
customer responsiveness 

Social 
openness 

Stakeholder 
involvement 

1 The effort is described as a top-down initiative, 
where after the relevant management decision, 
a small team investigated the approach for the 
II's development. There is no reference of 
collaboration with end users. 

Control 
decentralisation 

1 There was no development or management of 
business-unit specific applications, which points 
to a lack of autonomy at decentralised levels  

Public image N/A  

 

CPA 
Dimension Variable Value Explanation 
Technical 
openness 

Modularity N/A  
Coupling looseness 2 "In implementing their platforms, the primary 

challenge faced by the operators was to amend 
their billing systems. These were relatively 
unsophisticated at the time, reflecting the 
infancy of the mobile telephony sector and the 
priority on undertaking billing for voice 
services. Changes required to accommodate 
content driven services received a lower 
priority even if they were minor." 

Standardisation 3 "The CPA platform will forward the content of 
the SMS over a TCP/IP connection to the content 
provider associated with the number 1905, 
without undertaking any further processing" 

Flexibility 3 "From providing relatively simple services such 
as ringtones, logos and stock quote 
subscriptions, the CPA platform has evolved and 
now provides more advanced services including 
as an interactive return channel for voting and 
discussions in TV-shows." 
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CPA 
Dimension Variable Value Explanation 
Social 
openness 

Stakeholder 
involvement 

3 "We were talking directly with the content 
providers, it was us that fixed the codes, so, the 
point was that the content providers had a 
relationship with us, and we fixed the rest." 
"The first involved employees engaged in the 
development of the CPA platform within both 
network operators, who were granted the 
autonomy to pursue their personal initiatives in 
an entrepreneurial milieu." 

Control 
decentralisation 

3 "Relinquishing control to external content 
providers has provided the network operators 
with the ability to create distance from any 
unfavourable, explicit or illegal content." 
"In addition to content providers possessing a 
better understanding of the market, they are 
also less concerned with the nature of the 
content they provide." 

Public image 2 "The efforts of the network operators to provide 
the CPA platform as an open and public business 
sector information infrastructure depict how 
information infrastructure can be designed and 
developed with limited effort." 
"Before content providers were permitted to 
connect their own equipment to 
telecommunication networks, the distinction 
between users and vendors was clear, with the 
incentives and the responsibility for service 
innovation and operation assigned to the 
vendors that is the network operators. The 
responsibility and primary control for these still 
resides with the network operators, even in the 
case when multiple actors are connecting their 
equipment to the network operators’ 
infrastructure" 

 

DHISm 
Dimension Variable Value Explanation 
Technical 
openness 

Modularity N/A  
Coupling looseness 2 "In order to commence the DHISm 

implementation, the selected HMIS-15 and IDSR 
forms needed to be customized for mobile 
reporting on the national DHIS2 server." 
In order to mitigate complexity, the DHISm 
initiative provided health workers with phones 
instead of trying to leverage the many models 
and brands of phones that health workers 
owned. 

Standardisation 1 "In order to commence the DHISm 
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DHISm 
Dimension Variable Value Explanation 

implementation, the selected HMIS-15 and IDSR 
forms needed to be customized for mobile 
reporting on the national DHIS2 server" 

Flexibility 2 "New information system innovations to further 
extend the HMIS, such as the suggested feedback 
function, will again need to identify opportune 
moments and points of union with the installed 
base." 
This excerpt discusses the potential, but not the 
actual delivery of innovative capabilities. 

Social 
openness 

Stakeholder 
involvement 

2 "Key actors (e.g., mobile operators, district 
health offices, CMED, DHIS2 coordinators, and 
DHIS2 developers) became gradually involved 
in tending to the graft, albeit with different 
levels of engagement." 

Control 
decentralisation 

2 "By using simple Nokia feature phones, the 
implementation could draw on existing mobile 
phone literacy among health workers, while 
allowing for some freedom of choice in 
reporting functionality (e.g., through a web 
browser or Java ME application)." 

Public image 2 "The phones were formally distributed to sub-
district health facilities by HMIS officers and 
presented to end users as property of the 
Ministry of Health" 

 

eGov in Germany 
Dimension Variable Value Explanation 
Technical 
openness 

Modularity N/A  
Coupling looseness 1 "The project team elicited requirements and 

configured the groupware (which also included 
the development of smaller applications to 
integrate the groupware and the office 
software), using a traditional IS designer 
approach. These activities had clear intentions 
of usage (using groupware for document 
exchange and for process/workflow 
management) and were based on a web of 
‘infrastructural background activities, for 
example, developing low-level communication 
protocols" 

Standardisation 1 "The software development process was based 
on an off-the-shelf groupware application: 
LINKWORKS™ by Digital. It was introduced in 
both the government administration of the state 
and its SRB in the federal capital." 

Flexibility 2 "Starting from LINKWORKS, the research 
institutes and the industrial partner 
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eGov in Germany 
Dimension Variable Value Explanation 

participating in the research effort developed 
new system versions according to the specific 
requirements of the users." 

Social 
openness 

Stakeholder 
involvement 

1 "Activities that involved SRB members as 
participants in the research project (i.e., 
enrolling them as ‘members of the group of 
groupware practitioners) also carried with them 
an intention of support, and required the 
stakeholders to reflect on the technological 
developments it is significant that the new 
infrastructure usage (which we could also 
classify as technology-induced use innovation) 
was the collaborative product of a software 
expert and a practice expert. Conceiving the idea 
required some technological skill, but also an 
intimate knowledge of the conditions 
surrounding the work process" 

Control 
decentralisation 

2 "highly local or individual usage inventions" 

Public image N/A  

 

EH in France 
Dimension Variable Value Explanation 
Technical 
openness 

Modularity N/A  
Coupling looseness 2 "On the other hand, over time the system 

became available at the training school (training 
infrastructure) and most desktops became 
equipped with Web browsers (material 
infrastructure of work), which triggered the 
embeddedness of the information infrastructure 
with other infrastructures of relevance to the 
practice." 

Standardisation N/A  
Flexibility 2 "There is no official rule [in contributing to the 

EHEN]. There has never been any rule. That 
would be against the whole idea of the EHEN. 
But we know what works and what does not 
work. As users, we recognize a quality 
contribution. As contributors, we try to make it 
our best effort. We apply the same templates as 
the BPs we appreciated [as users]. I have 
actually seen a great improvement in the quality 
of the BPs over time." 

Social 
openness 

Stakeholder 
involvement 

3 "André, an EH engineer who managed a local EH 
team and had worked in EH for the last 15 years, 
created a Web-based IS dedicated to EH issues. 
André did not originally receive any funding 
from the central headquarters to launch his 
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EH in France 
Dimension Variable Value Explanation 

initiative, but he worked initially with a small 
team of interns from the National School of 
Public Health. The team called itself the 
“network coordination unit” (NCU), and the IS 
was called the “environmental health exchange 
network” (EHEN)." 

Control 
decentralisation 

2 A management and coordination body was also 
created, the "Network Coordination Unit", 
making its governance centralised. 
However, as the Flexibility variable illustrates, 
there was no rule regarding contributions, this 
some autonomy was given to end uses. 

Public image N/A  

 

Internet  
Dimension Variable Value Explanation 
Technical 
openness 

Modularity 3 "Internet is composed of multiple layers of 
distinct IT capabilities that carry out similar 
functions at different layers (e.g. transport and 
application layer)." 
"The Internet’s simple end-to-end architecture, 
which puts the ‘intelligence’ into the end nodes, 
has proven to be a critical for its adaptive 
growth [...] The design stimulated continued 
local application or service infrastructure 
innovation laid on top of separate 
transportation infrastructure of TCP/IP or UDP 
[...] Each of these capabilities was designed 
independently and its design decisions were 
insulated from potential changes in the 
underlying transport infrastructures. They were 
also governed separately" 

Coupling looseness 3 "Multiple gateways prevail, for instance, 
between the Internet’s e-mail service and 
proprietary e-mail protocols [...] Another 
important family of gateways has been built 
between the Internet’s access services and 
organization’s applications and databases 
through web servers" 

Standardisation 3 "The Internet’s early success resulted from 
exploiting established infrastructures as 
transport infrastructures [...] when TCP/IP was 
first implemented using modems over the 
telephone lines [...] Currently, the Internet 
provides, for example, capabilities for electronic 
commerce including transaction support (e.g. 
EbXML10), identification support (e.g. digital 
certificates) or security (e.g. SET) built 
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Dimension Variable Value Explanation 

as separate capabilities on top of TCP/IP and 
http" 

Flexibility 3 "Any new IT capability, designer or user group 
can be added as long as it conforms to the 
architectural principles of Internet and thus 
abstracts data transfer into a transfer of data 
streams to a specified set of IP addresses" 

Social 
openness 

Stakeholder 
involvement 

3 "capabilities emerged as local community 
responses to an identified local need [...] and 
only a tiny fraction of the Internet’s current 
protocol stack was part of the initial 
specifications [...] most innovations took place at 
the ‘edge’ as design capability and application 
functionality were early on moved to the 
network boundary. New capabilities could be 
conceived and tried out whenever a user with a 
‘problem’ and enough transportation capability 
could leverage upon the new functionality". 

Control 
decentralisation 

3 "The control of Internet design is distributed 
among a large set of designers, user 
communities and forms of governance. The 
control of different capabilities is separated and 
distributed and the control forms are loosely 
coupled through architectural principles" 

Public image 3 "Shared by an increasingly growing number of 
heterogeneous user communities, designers, 
regulators and other social actors." 

 

LeapCo 

Dimension Variable Value Explanation 
Technical 
openness 

Modularity 3 This II was built in a highly modular structure 
among different company departments. 

Coupling looseness N/A  
Standardisation N/A  
Flexibility 3 "LeapCo's extensive cross-functional and cross-

business unit IT infrastructure capabilities such 
as the electronic provision of management 
information, firm-wide data management, and 
development of a common systems 
development environment provided the 
building blocks for faster development of 
new and cross-functional business processes 
and applications" 

Social 
openness 

Stakeholder 
involvement 

1 "business process reengineering group was 
formed and charged with modeling, challenging, 
and renewing all business processes to ensure 
the firm was managed in the most efficient and 
effective manner across all processes. LeapCo 
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LeapCo 

Dimension Variable Value Explanation 
took a blank sheet approach aimed at 
implementing new processes across all major 
business areas" 

Control 
decentralisation 

3 "Develop and manage business-unit specific 
applications" 

Public image N/A  

 

Lending Advisor 
Dimension Variable Value Explanation 
Technical 
openness 

Modularity 1 The case mentions that Lending Advisor was 
inspired by mainframe solutions used by 
financial institutions in the US. 

Coupling looseness N/A  
Standardisation N/A  
Flexibility 1 The II's capabilities were specific and are 

described to further restrict pre-existing work 
practices. 

Social 
openness 

Stakeholder 
involvement 

2 Stakeholder involvement can be assessed as 
medium, due to the fact that the initiative rose 
from a functional, rather than a corporate line. 
However, when asked to contribute to the II's 
development, some of the intended users were 
not cooperative, arguing that a large part of 
their work was "art".  

Control 
decentralisation 

1 The case describes that one of the implications 
of the II's use was loss of autonomy in decision 
making on behalf of local managers. 

Public image N/A  

 

MergeCo 
Dimension Variable Value Explanation 
Technical 
openness 

Modularity 3 This II was built in a highly modular structure 
among different company departments. 

Coupling looseness N/A  
Standardisation N/A  
Flexibility 3 "Identify and test new technologies for business 

Purposes" 
Social 
openness 

Stakeholder 
involvement 

1 "In 1990, the Board and executives developed a 
vision of where they wanted the firm to be. They 
accepted that integral to that vision was 
information! - no reference of involvement of 
end users in the process 

Control 
decentralisation 

3 "Develop business-unit specific applications" 

Public image N/A  
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Norsk Hydro 
Dimension Variable Value Explanation 
Technical 
openness 

Modularity N/A  
Coupling looseness 1 The new standard was not based on the existing 

systems and required high efforts in order to 
integrate. 

Standardisation N/A  
Flexibility 1 Flexibility is assessed as low since only a 

specified set of applications was developed for 
use. 

Social 
openness 

Stakeholder 
involvement 

2 The effort for this II was initiated by the IT 
Department instead of top management, and 
some of the users were involved in its 
development. 

Control 
decentralisation 

1 The motivation behind this II was the transition 
to more centralised IT governance, aiming to 
enable uniformity throughout the company. 

Public image N/A  

 

Roche 
Dimension Variable Value Explanation 
Technical 
openness 

Modularity N/A  
Coupling looseness 3 The ease of creating new parts of the II points to 

a high degree of coupling looseness. 
Standardisation 2 "Headquarters relinquish control, giving up the 

idea of any enforcement of standards. 
Promoting the Intranet is done by example, 
rather than by top down imposition, by choosing 
some contents (like latest news) that can only 
be found on the Intranet, and by word of mouth 
and free imitation, i.e., involuntary spillovers, 
rather than by “pushing.”" 
Despite the above, the common use of the 
Internet for these practices can be argued as 
some form of standardisation, therefore this 
variable is attributed a "medium" value. 

Flexibility 3 "Variety of applications, contents and style is 
observed not only among therapeutic areas, but 
also among the affiliates, which to varying 
degree are developing their own national and 
product sites. The approach is highly 
“unregulated.” New, local initiatives are 
flourishing in ways that are loosely connected to 
the headquarters initiatives." 

Social 
openness 

Stakeholder 
involvement 

3 "the new infrastructure is composed of Web 
sites, conceived and developed by the units in 
charge of the different therapeutic areas. Within 
the marketing organization, a “therapeutic area” 
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Dimension Variable Value Explanation 

is a semi-autonomous team of highly skilled 
managers and staff who craft the main product 
marketing policies world-wide, and provide 
product know-how to the national affiliates" 

Control 
decentralisation 

3 "With minimal coordination and direction, each 
therapeutic area has developed or is developing 
Web sites for internal and external 
communication. Style, approach, and contents 
may vary sharply for each team." 

Public image N/A  

 

SEP 
Dimension Variable Value Explanation 
Technical 
openness 

Modularity 3 "The initiative was called the ‘‘Standardized 
Extraction of Patient Information’’ (SEP) and 
was a pragmatic solution to exchange 
information between different EPR systems. A 
software module extracted a standardized 
dataset (according to the SEP standard) from 
the various hospitals’ EPR and Patient 
Administrative Systems (PAS)" 

Coupling looseness 2 "Apart from an update of the SEP database made 
by the secretary, the project did not require any 
changes in data registration and only few 
changes in work procedures" 

Standardisation 3 "In practice, predefined elements of patient data 
were extracted from existing PAS and EPR 
systems and structured according to a format 
defined by the SEP standard. The data elements 
were transferred using an XML standard to a 
SEP database that was shared between the 
cooperating hospitals" 
"The development of the SEP solution was based 
on an analysis of existing health information 
systems" 

Flexibility N/A  
Social 
openness 

Stakeholder 
involvement 

2 "The two counties financed the work with the 
SEP standard and the IT vendors were in charge 
of developing the software." 

Control 
decentralisation 

3 "The implementation of SEP grew gradually and 
MedCom defined and refined a number of SEP 
specifications and guidelines on e.g. data 
content, communication requirements between 
SEP databases within and across counties, 
technical maintenance of SEP solutions, 
and classifications used when registering data" 

Public image 3 "The SEP model was not imposed on the 
counties, and there were no deadlines like in the 
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Dimension Variable Value Explanation 

B-EPR project; rather, it was offered to those 
hospitals that wanted to share and access 
patient data. Based on the successful pilot 
projects, the organization MedCom decided to 
establish a national SEP project to coordinate 
various aspects relating to SEP’s further 
deployment" 

 

SFK 
Dimension Variable Value Explanation 
Technical 
openness 

Modularity N/A  
Coupling looseness 1 This II was based on a mainframe solution. 
Standardisation 2 Implementation of SNA protocol 
Flexibility 2 Some degree of controlled flexibility was 

allowed. 
Social 
openness 

Stakeholder 
involvement 

3 High participation from end users during 
decision making. 

Control 
decentralisation 

2 Some degree of local autonomy was allowed. 

Public image N/A  

 

SIAFEM 
Dimension Variable Value Explanation 
Technical 
openness 

Modularity N/A  
Coupling looseness 3 "SIAFEM infrastructure development was based 

on the existing installed base" 
Standardisation 2 "SIAFISICO and SIGEO were developed after 

SIAFEM was stabilized and legitimized by 
governmental entities. Though these systems 
were built as described, they depended on the 
existing installed base, thus reinforcing the 
design principle that IIs are always built 
resorting to an existing installed base." 

Flexibility 3 "certain knowledgeable members of the 
Departments began to make use of the 
information extracted from SIAFEM to build 
new systems for their empowerment, thereby 
providing further support for their exercise of 
power over other civil servants and 
Departments" 

Social 
openness 

Stakeholder 
involvement 

1 "SIAFEM was imposed by law on all 
Departments and its use became mandatory, as 
the state's budgeted funds could only be 
accessed through this system after its 
implementation." 

Control 
decentralisation 

3 "It could be seen as an II when it began growing 
independently in certain Departments as a 
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Dimension Variable Value Explanation 

result of employee initiatives, i.e., with no 
central government coordination." 

Public image N/A  

 

South African HI 
Dimension Variable Value Explanation 
Technical 
openness 

Modularity 3 "The typical pattern in the development of the 
NIDS has been that new datasets for selected 
vertical programmes initially get to be 
developed as a separate dataset, and collected 
and collated in a separate data base within the 
DHIS software. This allows experimentation and 
fine tuning to occur, often in selected sites or 
specific geographic areas. Once the development 
of these data elements has stabilised, the whole 
dataset, or a subset gets included in the NIDS, 
and becomes part of the national reporting 
system." 

Coupling looseness 3 "This means that the gateways between paper 
reports from facilities and the DHIS is also 
moving down the hierarchy, and increasingly 
facilities enter their own data into the software. 
However, this is happening at an uneven pace 
between rich and poor areas." 

Standardisation 3 "The standards aimed at supporting the creation 
of a “brand new” South-Africa, but to get started 
they had to support the “old.”" 

Flexibility 3 "Over time, additional data elements have been 
added, either as existing programme data sets 
have expanded, or to accommodate new vertical 
programmes (as with the HIV/AIDS 
programmes). It has now (2005) been expanded 
to become an “National Indicator Dataset” 
(NIDS), reflecting the increased focus on the use 
of indicators."  
"Lastly, the adaptability of the system also 
makes it easy to adopt for users because it 
supports existing practices at the same time as 
its flexibility enable the transformation of these 
practices." 

Social 
openness 

Stakeholder 
involvement 

2 "What became the HISP project started in 1994 
as a small collaborative research project 
between researchers at the Universities of Cape 
Town, Western Cape and a Norwegian Ph.D. 
student interested in doing action research in 
developing countries building on Scandinavia 
experiences in action research and participatory 
design" 
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Dimension Variable Value Explanation 

"In order to reach consensus on a “minimal” 
data set, widespread negotiation and 
consultation with different health programs and 
services were carried out in the Western Cape 
Province" 

Control 
decentralisation 

3 "in order to address equity, information systems 
obviously had to be implemented across these 
structures. These problems were addressed by, 
on the one hand, arguing that since “it is not 
possible to agree on everything, we should agree 
on a basic minimum”, and on the other hand, 
that everybody will continue to have the 
freedom to collect the additional data they 
wanted." 
"The philosophy behind the development of the 
flexibility of the DHIS software emphasized the 
empowerment of users at a local level to use 
information to manage their health services - a 
philosophy coherent with that of empowering 
disadvantaged people in the “new” South Africa" 

Public image N/A  

 

Surgery telemedicine 
Dimension Variable Value Explanation 
Technical 
openness 

Modularity 3 As the case describes, this II was largely based 
on pre-existing solutions while at the same time 
experimenting with the technology in areas 
where interfering with existing practices could 
be avoided. 

Coupling looseness 3 The case describes ease of integration with pre-
existing infrastructures. 

Standardisation N/A  
Flexibility 2 The activities performed through the II firstly 

only involved distance learning but later 
evolved into a larger variety. 

Social 
openness 

Stakeholder 
involvement 

3 The effort was realised through the 
collaboration of two hospitals in Norway 
combined with a telecom provider from Sweden. 

Control 
decentralisation 

3 Besides building the II capability, adopters of 
the II were autonomous in terms of 
experimentation with the technology and 
development of further applications according 
to their needs. 

Public image N/A  
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Surveyor Support System 
Dimension Variable Value Explanation 
Technical 
openness 

Modularity N/A  
Coupling looseness N/A  
Standardisation 3 "MCC implemented a common IT infrastructure 

for all 300 stations around the world in 1997. 
This standardized infrastructure included a 
physical wide-area network based on NT 
servers and TCP/IP and standardized 
configurations for PCs with Microsoft Office ’97." 
"the Surveyor Support System is a state-of-the-
art client/server system built on Microsoft’s 
COM architecture as middleware and a common 
SQL-based database server." 

Flexibility 2 "In this way, the surveyor added a new category 
of surveys called a “conversion survey” 
consisting of just one checklist with one text 
field, where the failures he wanted to report was 
specified. Furthermore, by attaching a memo to 
this new survey the surveyor passed on the 
knowledge concerning the conversion of the 
ship to the succeeding surveyor, and to HQ, 
because after the conversion forthcoming 
surveys have to be rescheduled" 

Social 
openness 

Stakeholder 
involvement 

1 The case describes the initiative as undertaken 
by top management and does not discuss any 
involvement on behalf of the users. As a result, 
some disagreements were raised regarding the 
II's alignment with the users' operational tasks. 
"Surveyor Support System tended to impose a 
too detailed way of entering data into the 
system. Surveyors were exposed to a range of 
details irrelevant for a specific survey" 

Control 
decentralisation 

2 Users had the possibility to add some features to 
the surveys performed through the II which 
allows them a medium level of autonomy. 
"In this way, the surveyor added a new category 
of surveys called a “conversion survey” 
consisting of just one checklist with one text Ž  
field, where the failures he wanted to report was 
specified. Furthermore, by attaching a memo to 
this new survey the surveyor passed on the 
knowledge concerning the conversion of the 
ship to the succeeding surveyor, and to HQ, 
because after the conversion forthcoming 
surveys have to be rescheduled" 

Public image N/A  

 

 



144 

 

 

SWIFT 
Dimension Variable Value Explanation 
Technical 
openness 

Modularity N/A  
Coupling looseness 3 This II was easily integrated with the large 

variety of pre-existing infrastructures. 
Standardisation 3 "[At] that time, since the Telex was one of the 

major tools for electronic communication, the 
new SWIFT language was heavily influenced by 
it. Much effort was spent to ensure compatibility 
between existing Telex information flows and 
the new SWIFT electronic information flows. 
This meant that the printed version of a SWIFT 
message looked very similar as its 
corresponding Telex version" 

Flexibility 2 Besides the original capabilities provided by 
SWIFT, users later adopted it within their 
internal operations, thus leveraging it for more 
value creation. 

Social 
openness 

Stakeholder 
involvement 

3 "Throughout the history of banking, the 
boundary between competition and cooperation 
has had to be navigated; in the case of SWIFT, 
support for a shared network slowly gained 
momentum and began to achieve institutional 
form." 
"At the time of its founding, SWIFT membership 
amounted to a total of 239 banks from 15 
countries" 

Control 
decentralisation 

2 "Further complaints about the banks’ exclusive 
hold over the governance of SWIFT were raised 
in the 1990s by triple A-rated corporations 
which expressed an interest in becoming SWIFT 
members on the grounds that they wanted to 
influence the priority given to standards 
innovation. They argued that SWIFT’s 
ownership of both network and standards led to 
over-emphasis on the interest of financial 
services companies at the expense of 
innovations that would benefit corporate 
treasuries." 
"Around 1998, SWIFT acknowledged that it 
needed to make some changes in its governance 
and later created a special category (MA-CUG) of 
membership in order to accommodate 
corporate interests. The Member Administered 
– Closed User Group allowed corporations to 
access the SWIFT network through member 
banks only." 

Public image 3 Non-for-profit effort, aiming to improve 
information exchange in the financial sector, 
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structured in the form of a collective. 

 

TeraGrid 
Dimension Variable Value Explanation 
Technical 
openness 

Modularity 3 " TeraGrid coordinates the development, 
implementation, and support of common 
software components across its nine sites; it 
makes available a wide range of applications 
developed by others; and it requires a large 
degree of coordination both internally and 
externally" 

Coupling looseness 3 "TeraGrid architecture is service-oriented and 
emphasizes open standards" 

Standardisation 3 "TeraGrid architecture is service-oriented and 
emphasizes open standards" 

Flexibility 2 Flexibility was enabled but within controlled 
boundaries, ensuring its alignment with the 
common objective. 

Social 
openness 

Stakeholder 
involvement 

3 "TeraGrid set out to form partnerships that 
would provide TeraGrid resources and services 
to user communities through tools and 
environments they were already using" 

Control 
decentralisation 

3 Users were granted autonomy.  

Public image N/A  

 

Thai HI 
Dimension Variable Value Explanation 
Technical 
openness 

Modularity 3 The II was built on a modular structure. 
Coupling looseness N/A  
Standardisation 2 "While standard software applications have 

been distributed to the CUPs for collating and 
transmitting the standard data files, a variety of 
other software applications have been 
developed in the provinces in order to pursue 
their particular information needs." 

Flexibility 3 "As long as the provinces report the required 
standard data sets and files, the provinces are 
free to collect and process the additional 
information they need and can use the software 
of their choice. Numerous different software 
applications for a variety of purposes have been 
developed in the provinces" 

Social 
openness 

Stakeholder 
involvement 

1 The case makes no reference to the participation 
of the involved actors during the selection of the 
standards. 

Control 3 "Health facilities use various software 
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Thai HI 
Dimension Variable Value Explanation 

decentralisation applications for the primary capture of data and 
report electronically to the CUPs using Internet 
or USB memory sticks. Feedback from the 
central level and access to information is 
generally web-based, but numerous paper based 
reports are also produced. As more and more 
districts get adequate web-access, interchange 
of data and information between local and 
central levels is increasingly robust and 
scalable." 
"As long as the provinces report the required 
standard data sets and files, the provinces are 
free to collect and process the additional 
information they need and can use the software 
of their choice. Numerous different software 
applications for a variety of purposes have been 
developed in the provinces." 

Public image N/A  

F.3 Values for environment variables forming the successful contingencies for II design 

archetypes 

Table 25. Values of contingency variables for successful cases  

Case 

Contingency variables 
Technology Organisation External 

II Role 
IT 

maturity 

Hierarch
ical 

structur
es 

Heteroge
neity 

Motivati
on 

Malleabi
lity of 

market 

Reg. 
interven

tion 

Archetype 1 

Contingency 1A 
Ambulance 
telemedicine 

3 N/A 3 1 3 N/A N/A 

B2B Pharma 
in China 

3 N/A 3 2 2 3 3 

Internet 3 N/A 3 3 3 N/A N/A 

Roche 2 2 2 3 N/A N/A N/A 

Surgery 
telemedicine 

3 N/A 3 1 3 N/A N/A 

Contingency 1B 
3G in South 
Korea 

2 N/A 3 2 3 3 3 

Campus 
Management 

2 2 3 3 3 N/A N/A 

CPA 2 2 3 2 3 3 
 

Minitel 2 1 N/A 2 N/A 3 3 
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Case 

Contingency variables 
Technology Organisation External 

II Role 
IT 

maturity 

Hierarch
ical 

structur
es 

Heteroge
neity 

Motivati
on 

Malleabi
lity of 

market 

Reg. 
interven

tion 

SEP 1 2 N/A 2 2 N/A 3 

South African 
HI 

1 2 N/A 2 2 N/A 3 

SWIFT 1 N/A 2 2 3 N/A N/A 

TeraGrid 2 3 3 2 3 N/A N/A 

Archetype 2 

Contingency 2 

DHISm 1 2 N/A 2 N/A N/A 1 

EH in France 2 2 3 1 3 N/A N/A 

SFK 2 1 1 2 2 N/A N/A 

Archetype 3 

Contingency 3 

LeapCo 3 N/A 1 1 2 N/A N/A 

MergeCo 2 N/A 1 1 2 N/A N/A 

SIAFEM 2 1 N/A 1 1 N/A 1 

Surveyor 
Support 
System 

2 2 2 2 N/A N/A N/A 

Thai HI 2 2 N/A 2 N/A N/A 2 

Archetype 4 

Contingency 4A 
Lending 
Advisor 

2 1 1 1 1 N/A N/A 

Norsk Hydro 2 2 1 2 2 N/A N/A 

Contingency 4B 

CostCo 1 1 1 1 N/A N/A N/A 

eGov in 
Germany 

1 1 N/A 1 N/A N/A 1 
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Appendix G. Data sources for in-depth case 

This Appendix includes a list of the sources used on the grounds of building the in-depth case 

which was used for the tool illustration. The sources are structured in the categories of 

documents, participation in meetings and interviews. 

# Source Description 
Documents 
1 Large Scale Pilot of Shipping 

Information Pipeline in EU-
US Tradelane 

Issued by Maersk Line in July 2015, this report describes 
the vision and the mission of the SIP as well as the 
activities and the resources needed for the realisation of 
the Pilot. 

2 Shipping Information 
Pipeline – EU/US Large Scale 
Pilot: Research Proposal 

Issued by researchers from Copenhagen Business School 
in September 2015, this research proposal describes the 
problems that the SIP aims to address and proposes a five-
phase approach so as to perform the Pilot. 

3 Supply Chain Visibility 
Platform (SVP) - Functional 
Documentation 

Issued by IBM, this comprehensive report (last updated in 
October 2015) thoroughly presents the way that the SVP 
operates, as well as the expected benefit from its use in the 
supply chain.  

4 Can the cloud lift global 
trade? 

Online article accessible at 
http://www.maersk.com/en/the-maersk-group/about-
us/publications/maersk-post/2015-2/can-the-cloud-lift-
global-trade, describing the current situation regarding 
trade data exchange. 

5 Email communication among 
stakeholders 

Although not referenced or used as quotes within the 
thesis, several emails exchanged during the author's 
participation in the research project concerning the SIP 
have contributed to the better understanding of the case. 

Meetings and interviews 

6 Several physical meetings 
and teleconferences 
regarding the research 
programme surrounding the 
SIP  

The content of these meetings involved generic 
discussions on how to plan the pilot of the SIP, as well as 
progress reports on the initial steps of the implementation 
design. 

7 Two interviews with 
representatives from Maersk 
Line on strategy and digital 
innovation 

These interviews had a broader focus on issues of strategy 
and digital innovation, regarding additional practices 
adopted by the company in this direction. 

8 Interview with Maersk 
representative on SIP 

This interview was directed on the effort to concentrate 
attention to the concepts that are explicitly connected to 
the case, and this was facilitated by an interview guide 
structured around the framework built through the 
literature review. 
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Appendix H. Interview transcription  

This Appendix includes the transcription of the interview that was conducted on April 4th, 2016, 

designed so as to elicit information on the II in-the-making based on the components of the II 

modelling tool. 

 

C: The first question is: what was the main idea behind the SIP? What was the dream? 

T: It was to exchange shipping information; to improve the current situation. 

C: How did the idea come to your mind? Was there a trigger? 

T: I have papers that describe that...But the idea is called Data Pipeline, Dutch and UK Customs 

offices, then with China, they found out that they have quality problems with they get today, the 

information they get today.. 

C: So they have a quality problem? 

T: Yeah. The quality of the information they get is around 50%...50% of the information is 

correct, the rest is wrong 

C: That's a big percentage! 

T: Yes, and there are security risks associated with that, and they were in China and they said 

"Why can we not access the information from China?" So access the information from the source 

via a data pipeline. And then we converted that into a Shipping Information Pipeline because we 

already looked at the sea carriage and containers which is 90% of world trade that is going 

through shipping. 

C: Would you say that it is a utility, or is it mostly a means of realising strategy, or an innovation 

vehicle? 

T: All of that! All is relevant...it's a concept that is very complex, utilising technology as 

infrastructure, instead of using a set of infrastructures, e.g. use of email or fax etc. 

C: So, integration was a big part of this? 

T: It's a shared II. 

C: How long has it been going on? You said quite a while... 

T: Yeah, late 90's I think they started. 
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C: Would you say that the mission has changed during this time? Was the dream different in the 

beginning? 

T: I would say the concept has changed. The design has changed.  

C: Ok, the design, but not the strategy or the mission? 

T: No, the design. The SIP is a different way of designing the II. In the early days they wanted to 

convey detailed information from China, each character, and there were in Chinese...but it was 

about the original information and they wanted this data and I think it was the wrong concept 

and then you had to standardise. When it's so complicated you have to standardise and that's 

impossible. So, instead, the concept we had use a small set of metadata and the link and via a 

URL you can click on that and access the data. That's the main thing that we do on the internet.  

C: So it's basically the technology... 

T: No, it's different design, instead of communicating the data we now communicate the link. We 

leave the information at the source, so with the link you can access it there if you want. 

C: So maybe it's not the best way to call it like that but it's sort of the capability offered that is 

changed? 

T: The basic design, it's the technical design.  

C: A few things about the market and the structure. How digitally mature would you say that the 

industry is? How much IT is used to transfer the information right now? Is it email and fax?  

T: They have always been early adopters of technology so they want to adopt new technologies 

and that's part of the problem. They have adopted email and fax for a long time, so there are 

different communication channels and the SIP wants to offer a shared one. 

C: So it will be shared by more shippers, if I understand well? 

T: Essentially all. All shippers, all organisations involved in the shipping process. 

C: Are the relationships among competitors not too intense then? In a negative way. 

T: Oh yes, there are issues. The users are competitors and they don't want to share their 

information. 

C: So there is probably a big issue there.. 

T: Yeah, it's a big issue. 

C: Any comments on that? 
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T: That's why we don't want them to share the detailed information but we want them to share 

the link. We need authentication to the source, so when you click on the link then you have to 

verify yourself.  

C: Is that part of the technical design? 

T: Yes. 

C: Does that involve some security aspect or insurance so as to prevent these competitive 

powers from creating problems? 

T: Yes. 

C: But do you think that this solves the problem? 

T: It addresses the problem.  

C: So is everyone happy now? 

T: No, no, no. They are scared.  

C: They still show hesitation and doubt? 

T: Yes, all of that. 

C: Talking about the different participants, some of them are the Shippers of course, Customs, 

technical bodies, but could you briefly mention who will be using it? 

T: The ambition is that all organisations involved in the shipping process will use it. Such as 

shippers, customs, authorities, service providers, freight forwarders, carriers, trains... 

C: Are they all equally involved in the project so far? 

T: No, it's mainly the European Union, and the research practice, and maybe you can say some 

authorities are involved there. Then Maersk Line and universities. And now IBM as the platform 

provider.  

C: Is there a leader in all this? Is Maersk Line the leader regarding coordination. 

T: About the design, you could say. But not for the rest. 

C: Concerning the use of the SIP, does it only refer to the communication and exchange of 

information from one actor to another or will the users have some independent capabilities, 

such as storage. Do they need to have some autonomy there? I mean is it possible to store your 

own data even if you don't transfer it to the Customs, let's say? 

T: That could be an additional service but it has nothing to do with the SIP.  
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C: So, it's out of scope. It's only about the sharing of information. 

T: Yeah. And actually the information that there is information. In other words, sharing meta 

information that there is information. It's metadata. Like when you google something you get a 

small text and then a link, that's the idea. 

C: Now what geographical areas are covered? 

T: We start with EU and then we added Africa, we are trying to add US. 

C: But the pilot will be between EU and US or not? 

T: It is between Africa and EU and US. It's global 

C: At least for Europe, I know that there is not only Copenhagen that works with it, there are 

multiple locations, right? I mean at this stage of the project. Is it the same for other areas as well? 

Or is there one center in Africa that works with it? One research facility, one port? 

T: There is no research facility...there is an association that tries to facilitate trade that works 

with it and then some authorities. In multiple locations. 

C: Good. Is it the IT maturity of the actors very different?  

T: Yeah. 

C: I imagine that in Africa it must be quite low? 

T: No, no. You cannot say that. 

C: But what makes it different? 

T: There's a lot of different organisations, that are involved and they are not at the same level of 

IT knowledge. They are looking for experts to support them and to guide them. And previously 

they had been looking at IT vendors, but they only want to sell their own stuff, they promote 

their own solution. So none of them had provided a design that was a success. But really many of 

the organisations are looking for IT competences to come and help them. 

C: So there is some motivation? Or do they show resistance to the new IT system? 

T: No, they want to do it. But they have no IT competences so they ask for help. And the people 

they ask give them what they have. They can't come up with a new solution but they give their 

existing solutions.  

C: But they do use different types of systems 
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T: Yeah, they are very advanced. Even in Africa; they had Mobile Pay many many years before we 

invented it. Based on SMS. 

C: Does it work? 

T: Yeah, it works very well.  

C: So, is there integration between the systems? 

T: No, each organisation has developed their own IT systems and they are very efficient. 

C; How was the communication between the different systems? 

T: None 

C: None? So that's the problem... 

T: That's the issue, yes. 

C: However, all stakeholders are motivated? Although my understanding is that their objectives 

are slightly different or at least oriented to different targets? 

T: Yes, they are very different. Some of them want more profit from services, some want 

increased insurance... 

C: Would you say that someone, perhaps Maersk Line, has the objective of providing "the 

common good"?  

T: No 

C: So, nobody has that dream? 

T: Not Maersk. But there's also the situation with UN and they are interested in "the common 

good". They don't care so much about the IT.  

C: Besides the different objectives, do the actors collaborate? And how? 

T: They put down efforts, but not all together. Sometimes the situations are very different. By 

nature. So sometimes we need to keep some distance between them. They cannot collaborate 

too much. 

C: There's a "safety distance". 

C: How were they approached by the initiative? For example, how was IBM approached? How 

was CBS approached? 

T: Very differently. Generally, they are approached by the research project, by EU, they try to 

attract someone to do the research; this is how they reached us and how CBS was involved and 
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other universities. Then IBM got involved and Maersk was involved because of me (via CBS). It's 

a very complicated story. 

C: And they agreed to collaborate easily? Was there any particular resistance? 

T: Oh there's a lot of resistance. But we keep the ambition that in the long term, they will agree at 

some point. So we try to keep everything open.  

C: How difficult is it? 

T: It's very difficult.  

C: I imagine politics must be "the key". 

T: Not even politics, you have to keep everything open to be sure that they can fit in. 

C: Is there a risk of chaos? 

T: Yes, certainly. 

C: Is there chaos? 

T: Not yet. 

C: Since we are talking about power relations, I think we covered that they are not very tightly 

organised; there is some liberty among the stakeholders. Is there one key decision maker? 

T: No. 

C: What is the coordination scheme? Are there any pre-organised regular meetings? Are they ad 

hoc? When there is a need...? 

T: I would say that. 

C: So there is no structured, pre-defined system 

T: No 

C: Any major disagreements so far? 

T: Yes 

C: Have they been managed somehow? 

T: They have been postponed. 

C: Do you think that if the public authority makes one decision, everyone has to accept it with no 

reaction. 

T: No 
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C: How intense is the role of public authorities? I think Customs and Homeland Security are the 

relevant actors in that sense. 

T: It's different in EU and US. In EU, they won't influence that much, in the US they are 

more...whatever they say has to be done. They do what they ask them, they enforce everything. 

C: Ok. So that might have some impact. Therefore, as you said, Customs is a public instrument 

but they haven't used their power to enforce anything so far. 

T: No. 

C: Are they considered as actors but not key? 

T: No, they are key. That's the issue, all of them are key. So that's what the big challenge is. 

C: In terms of the benefits that they will get, or do they also influence the decisions regarding 

design for example? 

T: All of them have benefits some of them also feel that any change is benefit. Some of them say 

"ok, is it a risk to change this?" 

C: What about EU? I know that it provides the funding. Is it for the entire project?  

T: No 

C: Ok, so it's partial. Do they have a say in the decisions? 

T: No. 

C: But they do require some deliverables.  

T: Yeah, But they are separated, EU, the way they are organised, the one that initiated, are 

separate from the one that manages and controls. So, the competent people within that area are 

not involved in this. But it's funding. So, it's the scoping and the Description of Work and 

afterwards it's control of the organisation, control of the deliverables, quality and amount they 

came to have spent, so it's a control function, not some people that know what it's all about. 

C: So it's mostly overseeing. 

T: Overseeing management. 

C: My thought was that since they pay, they would try to direct the efforts somehow or have 

some involvement in the planning but that's not the case.  

T: They don't care about what's in the deliverable, they only care if it exists.  
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C: Therefore we could say that the internal power relations are the most intense area, right? Not 

too much about the regulation/ government bodies. It's mostly the balance of the different 

actors that can create issues and misalignment. 

T: The power relations are very political terms. 

C: I am saying that because in some of the cases, within the same archetype, the internal actors 

are all very aligned and in good terms, but then the government demands something and no 

matter their interests or objectives, they have to give in. But that's not the case here 

T: It's also the case here. I mean, when you want to cover such a broad area, you can't say that 

it's not the case. But you have to define the "importance" of their role. 

C: This is not a key characteristic of this case; it is existing but it's not too high. 

T: No. Or maybe I didn't see it. 

C: Do you think that there's anything missing from the environment description that I should 

know? 

T: The way I describe it is that it's a very competitive environment and it is regulated. 

C: Studying the project's progress so far, what is the current state? Preparation of the pilot, 

right? And who will be involved in the pilot, all of the stakeholders to one percentage or only a 

few?  

T: We try to select representatives from most of the organisations involved, to contribute to the 

research. Previous efforts have focused on having one organisation and one authority and they 

all seemed unsuccessful. So this is the new one and it's different. So for the collaboration it has 

been more than one.  

C: What has been agreed on, regarding this pilot? From a technical and operational perspective? 

You have mentioned SBV. Can you explain a few things about that? 

T: It is a Supply Chain Visibility platform by IBM.  

C: I think that among the objectives of the pilot is to verify the technical design of the SIP. 

T: To try it out. 

C: Are all the details fixed about this platform?  

T: No 

C: So I guess it's still quite dynamic, how it will proceed, even though the platform exists. 
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T:It could happen that we do not use it. 

C: Ok, so even that is not certain. 

T: There could be more than one platform, even competing platforms. 

C: It's just that this first stage will be with SBV.  

T: This is for one Work Package, the 22. Other WPs use different solutions. So you could say that 

they have the same environment but different solutions. 

C: And what about the outcomes, we don't know yet? 

T: No, that's the issue. But so far they have been successful so they have been funded.  

C: All of them? Even with different designs? 

T: Yeah. We have to see which one will be successful in the second round.  

C: Which will be the difference in the second round? Larger scale? 

T: I mean after the CORE project. 

C: The real life? 

T: Yeah. 

C: So the expectations from this pilot will be to determine the design, technically and 

operationally? 

T: We expect to learn if the design is right, Testing the design but not only the design, everything. 

C: There's still possibility for customisation perhaps? 

T: No, but it can be configured. It's different from what you talked about, there's no user 

interface in this. It's only an infrastructure. So it's back end. There's no trains, there's only the 

rails. So it's hard to see how the rails works without the train. So there's no screen to look at. 

That's the issue I would say, for many people. That's why I started to build a user interface. So 

that we have something to discuss about. It's like using a mobile that we have different apps for 

that, different usages.  

C: Any more information on the regulation?  

T: I think the regulation is a very difficult area. Because it's a very highly regulated area and 

there's all kind of rules and I think it's the most important ones... 

C: Rules about the information to be transferred, for example? 
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T: Yeah. 

C: So, as an overview, there are data requirements... 

T: So, when you go to load something to Europe, you need to find all the information you need to 

provide...and the format etc... 

C: Are there controls on that? Does someone check if they are transferred? 

T: Yes, if they do not arrive in the right format, they will not be accepted. They are not strict, but 

there are controls. 

C: Is it built into the platform? 

T: No 

C: Does it have to be built? 

T: No, that's the whole idea? The previous attempts have tried to build it in. 

C: But now it's just the railways and you put whatever you want on them. 

T: Now it's just a link that will take you to where you have to be. 

C: Just a link, no controlling anyhow of what information is there? 

T: No. You just need to present it in a way that a browser can use it. 

C: Can you compare it with another infrastructure that is used for other purposes? 

T: The internet. It's just like a link on the internet. When you open your browser, you get some 

links, keywords that you can select and you go. It doesn't have to be in a certain format, the 

information sharing is not regulated. But it's Wikipedia's problem to align with the regulation, 

not the link's problem. 

T: Google doesn't care. That's the difference. Today all the regulations try to force you into this. 

They force you to provide the information. Of course they could come back and say that if it's 

formatted and certified by Wikipedia, it's ok. Then we would have less control and if you have 

some very strange page, we won't see them, we can't connect it. It's an operational governance 

issue. 


