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The different stages 
of interoperability in 
government networks as well 
as the processes that initiate 
shifts between these stages 
are described, combining 
concepts of interoperability 
and interorganisational 
collaboration.
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The purpose of this paper is to create a model that describes 
the development of interorganisational collaboration in 
government networks that apply eGovernment. Contrary 
to several models that describe eGovernment from a 
government-to-citizen perspective, and primarily emphasise 
on the front office of eGovernment services, this paper 
focuses on the collaboration that takes place in the back 
office to enable successful eGovernment services. A maturity 
model was developed to describe and assess the level of 
interorganisational collaboration in government networks that 
apply eGovernment. Through a structured literature review, 
19 existing maturity models related to interorganisational 
collaboration and eGovernment were identified. These models 
were subsequently analysed on their dimensions and on the 
stages that were used to define maturity.

Furthermore, the authors of this paper studied the 
characteristics of each stage and the preconditions for 
increasing maturity. Based on this literature review and 
their analysis, the authors propose a new maturity model in 
which existing concepts are integrated and extended from 
a network perspective. This model describes the levels of 
interorganisational collaboration in government networks 
on three dimensions: system, information and process. Five 
levels of increasing interconnectedness describe how the 
interorganisational collaboration in government networks 
unfolds across these three dimensions. The model is empirically 
applied through case studies of three government networks. 
Medium- to large-sized networks of municipalities and their 
cooperating partners that apply eGovernment services in 
their permit application procedure have been studied. The 
model appears to be suitable for assessing the development of 
interorganisational collaboration among government networks 
that implement eGovernment in their service provisioning. 
Further research could focus on the use of this model in order 
to analyse additional growth strategies, aiming to create 
successful roadmaps.
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1. Introduction
Governments aim to provide information services that are more citizen-centric and that integrate 
their operations (Layne & Lee, 2001). eGovernment contributes to achieve these goals and thus, its 
development is frequently studied through maturity models (Yildiz, 2007). In the past, studies on 
maturity models in eGovernment primarily drew on the global eGovernment picture, focusing mainly 
on the development of eGovernment at the front office. However, many eGovernment developments 
also take place in the back office, where several government organisations form a network and 
collaborate to jointly provide an eService. Particularly, in order to achieve interoperability in the back 
office of eGovernment networks, much progress can still be made. Since improved interoperability 
among government organisations is of great importance to overall eGovernment success, it is worth 
studying this development (Gottschalk & Solli-Sæther, 2008).

Furthermore, there is a lack of process-oriented eGovernment studies as opposed to output and 
outcome-oriented studies (Yildiz, 2007). Different stages are often described, but not the conditions 
under which government organisations can reach them. The dimensions used in current models are 
also underspecified (Coursey & Norris, 2008). Finally, interorganisational collaboration takes place 
in networks of government organisations, but current literature does not sufficiently describe the 
characteristics of these government networks in combination with maturity models.

This paper will focus on the research question about how interorganisational collaboration in 
government networks that apply eGovernment can be modelled and measured in terms of maturity. 
In order to answer this question, the paper is structured as follows: First, a literature review is 
present providing an overview of the existing literature relevant to the research question. Current 
eGovernment maturity models are analysed, based on their dimensions and on the stages that are 
used to describe maturity. In this regard, a new maturity model for interoperability is presented, 
focusing on government networks that apply eGovernment. This model is then applied to three 
government networks in the Dutch public sector. Finally, the conclusions are summarised and future 
research suggestions are proposed.

2. Literature overview
The primary goal of this literature review is to identify the existing related work on the subject, 
which will in turn serve as input for the maturity model. The secondary goal is to provide 
a theoretical background for the model and to explore the available literature in the research 
domain. A systematic literature review is conducted based on the guidelines provided by Okoli & 
Schabram (2010). The literature review focuses on three research domains: ‘maturity models’, 
‘interorganisational collaboration’ and ‘interoperability’. These research areas are predominantly 
described from an eGovernment perspective, creating an additional overarching ’eGovernment’ 
domain. The information gathered from the literature review is extracted, analysed and combined.

2.1 eGovernment maturity models

A total of 19 eGovernment related maturity models are found. These models take on different 
perspectives and describe eGovernment development from different dimensions using different 
concepts (Lee, 2010). The characteristics of these models can be viewed in Table 1 and will be 
further discussed below.

www.epracticejournal.eu
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Table 1: Maturity models in eGovernment

Author(s) Year Main focus
Process-
oriented

Nr. stages

Grijpink 1999 G2G Yes 5

Baum and Di Maio, 
Gartner

2000 G2C/G2B No 4

Layne and Lee 2001 G2C/G2B Yes* 4

Hiller and Bélanger 2001 G2C/G2B No 5

Silcock, Deloitte 2001 G2C/G2B No 6

Ronaghan, UN 2001 G2C/G2B No 5

Wescott 2001 G2C/G2B No 6

Netchaeva 2002 G2C/G2B No 5

Chandler and 
Emanuels

2002 G2C/G2B No 4

Peristeras, Tsekos and 
Tarabanis

2002 G2G No 4

West 2004 G2C/G2B No 4

Siau and Long 2005 G2C/G2B No 5

Wauters, EU 
Commission

2006 G2C/G2B No 4

Andersen and 
Henriksen

2006 G2C/G2B No 4

Papantoniou et al. 2001 G2C/G2B Yes^ 4

Gottschalk and Solli-
Sæther

2008/2011 G2G Yes# 4

Sarantis, Charalabidis 
and Psarras

2008 G2G Yes# 5

Klievink and Janssen 2009 G2G Yes# 5

Janssen 2010 G2G Yes# 4

* = Challenges for each stage

^ = Change management

# = Capabilities

Many of the early stage models describe eGovernment from a customer perspective, such as the 
model by West (2004), describing the growth of the government as a provider of services to its 
citizens and businesses (G2C/G2B). Other models take on a perspective that focuses on government 
organisations that provide services to each other (G2G). Interoperability between different government 
organisations plays an important role in these models. Although multiple models combine G2C/G2B 
and G2G perspectives, there are still few models that take on a pure G2G perspective. Examples of 
these types are the models by Gottschalk & Solli-Sæther (2008) and Klievink & Janssen (2009). Lee 
(2010) identified and analysed 12 eGovernment maturity models, making a distinction between a 
citizen/service theme and an operation/technology theme that is apparent in the models. The G2C/
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G2B models mostly use a citizen/service theme, which is sometimes combined with a technology 
theme to describe the technologies that are used to provide a certain service. The G2G models 
predominantly have an operation/technology theme and discuss the different technologies that 
create interoperable organisations. Furthermore, Lee (2010) noticed that different perspectives 
such as technology, organisation, management and politics are divided over the different models and 
that there is no model complete enough to contain all of them.

In addition to the G2C/G2B versus G2G perspective, there is also a difference between outcome- or 
process-oriented stage models. Many of the current stage models describe the characteristics of a 
stage without mentioning, which processes lead to a shift between stages. Some models go further 
by not only describing the characteristics of the stages, but also by describing the processes that 
lead to transitions between stages as well. One of the few examples of a process-oriented model is 
that of Klievink & Janssen (2009), who use the concept of dynamic capabilities to describe transitions 
between stages. The earlier models of eGovernment describe the general outline, for example by 
describing the different phases of eGovernment on a national level. An advantage of these models 
is that they give a clear overview of the possibilities of eGovernment, but they are less practical in 
the implementation of eGovernment, especially when focussing on regional and local government 
networks, due to lack of detail. Figure 1 shows a positioning model for the current maturity models 
in eGovernment research. The model is divided into two dimensions: one dimension is based on 
the orientation in the provision of services, making a distinction between G2C/G2B and G2G and 
the other provides a description of the model, which may either focus on the characteristics of the 
stages or on the processes and preconditions that lead to subsequent stages. The figure clearly shows 
the relatively large amount of outcome-oriented G2C/G2B models.

 Figure 1: Positioning model eGovernment maturity models

2.2 Interorganisational collaboration

An important aspect in realising eGovernment at the front office is to develop an effective back office. 
Within the eGovernment domain, several organisations in the public sector collaborate with each other 
to provide a joint service. Networks form an important concept, since the delivery and management 
of public services increasingly rely on complex networks of interdependent organisations (Pardo & 
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Jiang, 2007). In organisational studies, networks are viewed as non-hierarchical, non-market forms 
of organisation in the public sector. Networks are based on relationships, mutual dependency and 
norm reciprocity. These capabilities make them suitable in situations, where efficient information 
exchange with reliable information is necessary. Networks can furthermore adapt to unexpected 
environmental changes, making them more flexible than bureaucracies and better able to control 
resource dependencies (Pardo & Jiang, 2007).

Bekkers (2005) describes that viewing a group of collaborating government organisations as a network 
is increasingly valued as a means of steering complex societies in terms of co-operative production 
and management. Janssen (2010) indicates certain developments that have contributed to the rise 
of networks in governments. Increased collaboration to improve efficiency and profit from each 
other’s knowledge, resources and capabilities is such a development. Another contributing factor 
to the rise of networks is the integrated service delivery, which requires public organisations to 
collaborate in networks.

Although government organisations collaborate with each other and are dependent on resources 
controlled by other organisations, each of them maintains a certain degree of autonomy, by having 
a set of specific resources in the form of information, knowledge or competences. There is no single 
organisation that can enforce its will on all other organisations in the network, as both Grijpink 
(2009) and Bekkers (2005) acknowledge. There is a unique sphere of influence, ownership and control 
over information, which makes negotiating over exchanging information more difficult (Bekkers, 
2005). Organisations fear that they might lose their independence and rather want to increase 
dependencies that other organisations have on them. When deciding on shared resources, such 
as a shared information system, a struggle arises over the type and amount of information that is 
shared with other organisations. Bekkers (2005) calls this process ‘information politicking’. Janssen 
(2010) states that the development of a public service network is a difficult task and therefore, 
time is required to create the necessary authority structures, procedures and mechanisms. A shared 
infrastructure should be created that is usable for all organisations involved, to prevent organisations 
to remain as independent units. Janssen (2010) mentions that formal arrangements that ensure 
quality and performance seem to be necessary to stimulate the maturity of the network. These 
characteristics should be taken into account when describing the development of interorganisational 
collaboration in eGovernment.

2.3 Interoperability

Operating in a network implies that various individual organisations have to share information and 
link their processes. This inevitably requires the existence of interoperability solutions between 
different information systems and organisations in public administration (Soares & Amaral, 2011). 
Interoperability is therefore considered to be a critical success factor to make progress in the online 
provision of public services (Pardo, Nam & Burke, 2011). The interoperability concept was initially 
predominantly described from a technical perspective and was concerned with the coupling of 
diverse and disparate IT systems (IEEE, 1990). However, interoperability in the eGovernment context 
goes beyond this technical dimension, by also including the reorganisation of different processes, 
aligning organisational structures and agreeing on the meaning of what is exchanged. A definition of 
interoperability with a broader scope comes from the European Interoperability Framework (EIF) for 
pan-European eGovernment Services (European Commision, 2010, p. 5) and defines interoperability 
as follows: 



  
 

European Journal of ePractice · www.epracticejournal.eu
Nº 17 · September 2012 · ISSN: 1988-625X 36

“[…] the ability of disparate and diverse organisations to interact towards mutually beneficial and 
agreed common goals, involving the sharing of information and knowledge between the organisations 
via the business processes they support, by means of the exchange of data between their respective 
information and communication technology (ICT) systems.”

This definition takes a much broader perspective on interoperability than the traditional technically 
oriented definitions and reflects the different aspects that have to be taken into account in an 
eGovernment setting. Scholl & Klischewski (2007) mention that the extent and complexity of the 
challenges surrounding interoperability initiatives in public administration are not yet fully understood 
either in theory or in practice. Many interoperability initiatives fail due to this complexity, which 
prevents creating more sustained levels of interoperability (Soares & Amaral, 2011).

The EIF (European Commission, 2010), is a framework that is often mentioned in eGovernment 
literature on interoperability. It describes three main dimensions of interoperability: a technical, 
a semantic and an organisational. The technical dimension describes traditional interoperability, 
which deals with connecting computer systems and services. The semantic interoperability level 
addresses issues to enable organisations to process information from external/secondary sources 
in a meaningful manner. Finally, the organisational interoperability level describes the linkage of 
different business processes.

3. Towards an integrated maturity model
In order to create a new maturity model to measure interorganisational collaboration in government 
networks, the original dimensions of the EIF, the technical, semantic and organisational dimensions 
are adopted and used as a basis. Other models focus only on one dimension or they do not clearly 
specify which one they focus on (Coursey & Norris, 2008). The original three dimensions in the EIF 
are however quite generic and are adapted to better suit local government networks. The three 
dimensions used in the model are therefore labelled the ‘system’, ‘information’ and ‘process’ 
dimension. Where the system dimension is used to describe technical aspects, the information 
dimension focuses on the semantic aspects and the process dimension focuses on the organisational 
dimension as described in the EIF (European Commision, 2010).

In order for the government networks to be able to reach a higher level of interoperability, agreements 
have to be made on the standards for the system, information and process dimension. Archmann 
(2007) mentions several phases in defining such standards. In the preliminary phase, there are no 
mutually agreed standards between organisations. A phase of drafting/agreeing on standardisation 
follows, leading to initial standards in each of the dimensions. The next stage consists of applying 
these initial standards in practice. An evolving phase follows, in which adaptations will be made to 
certain standards, while other will be maintained. The final stage will be reached when all standards 
are fully developed and evolved into stabilised, flexible standards and agreements. This concept 
of evolving standards and agreements plays an important role in the growth of interorganisational 
collaboration and is therefore used as a foundation for the transition between stages.

Applied to the domain of interorganisational collaboration in government networks, five stages will 
be defined, based on the dimensions that were identified earlier. 
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Stage 1: Independent stage

In the first stage, all organisations in the network mostly operate independently, instead of as a 
network, as described by Janssen (2010). Information systems are rarely connected to each other, 
which prevents information exchange among different organisations. The systems in this stage can 
be described as “islands of automation” or “silo’s”, according to the EIF (European Commision, 
2010). Since the technical abilities to exchange information are absent in this stage, there is also 
no focus on semantics across the organisation borders. Each organisation only manages its own 
processes and there is no alignment with the processes of other organisations; thus, the focus is 
purely on the internal workflow.

Shift towards the ad hoc stage: initial contact. In this stage, there has been little or no progress 
made towards an interorganisational network of organisations. The different stakeholders are often 
unaware of the information that is available in other organisations and that could be of use to improve 
the quality and efficiency of their service. This situation can be compared to the development of 
organisational chains as described by Grijpink (2009). The shift towards the following stage is made 
by making some initial agreements on each of the dimensions with organisations in their immediate 
surroundings. Organisations should not immediately try to create agreements that affect the primary 
process in the network, but should rather discuss collaboration in supporting processes. This creates 
the initial discussion and awareness that is necessary to improve interorganisational collaboration.

Stage 2: Ad hoc stage

At the stage of ad hoc collaboration there are only very limited organisational frameworks in place in 
the network to support collaboration. Organisations begin to align their processes with several other 
organisations in the network, but not with every potential partner and only on specific occasions when 
collaboration is inevitable. In the normal work process, there is still no focus on interorganisational 
collaboration and information systems also do not sufficiently support this. This level of collaboration 
can also be characterised as peer-to-peer collaboration. The type and amount of data that can be 
exchanged is limited to the possibilities that the current systems offer. The information dimension 
depends on the system dimension, in a sense that you need an initial infrastructure in order to 
further develop the interoperability within the information dimension in an effective manner. Since 
there is still little progress in the system dimension, the information dimension does not make any 
important progress either, aside from some inevitable adaption for ad hoc collaboration. 

Shift towards the coordinated stage: agreeing on initial standards. In order to shift towards the 
next level of interorganisational collaboration, agreements on initial standards should be reached 
among the current organisations in the network. At the beginning of the ad hoc phase, there will 
only be interaction among several organisations and not all parties in the network. The first part of 
reaching the coordinated phase is identifying all parties and creating a platform (such as informal 
consultations as described by Grijpink, 2009) for parties to exchange information and to ventilate 
their ideas. The second part of the process includes agreeing on initial standards for each of the 
dimensions. Once initial standards for each of the dimensions are agreed upon and these standards 
apply to the entire network, the coordinated stage will be reached.

Stage 3: Coordinated stage

In the coordinated stage, shared goals are recognised and roles and responsibilities between the 
different organisations are clearly defined. Organisations are still distinct, but they now use some 
basic standards to cooperate with each other throughout the network. Information systems of the 
different organisations are adapted to accommodate information exchange between different 
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partners. Initial standards for data exchange are agreed upon between several organisations in 
the network. Since information exchange with other organisations takes place regularly in this 
stage, several agreements on the structure and meaning of what is exchanged have to be made. 
Organisations are starting to map interorganisational work processes based on an agreed standard 
for describing these, such as described by Archmann (2007).

Shift towards the domain stage: evolving initial standards. In this third transition phase, formalisation 
of the collaboration takes place, the initial standards will be used in the daily work routine and its 
advantages and disadvantages will be encountered in practice. The informal consultation between 
the organisations in the network will evolve into formal consultations, as described by Grijpink (2009). 
At the same time, the initial standards will evolve and thereby create a better fit with the network. 
Where the initial standards are still quite generic in nature, they will evolve by incorporating domain 
specific attributes and thereby enabling the shift to the next stage. 

Stage 4: Domain stage

In the fourth stage, domain specific attributes are added to the initial standards in the network. The 
core technical interoperability in the network is expanded with supportive technical interoperability, 
cf. Archmann (2007). In the information dimension, initial low level ontologies were agreed on, a 
domain ontology that covers all relevant domain specific concepts can now be further developed. In 
the coordinated stage, initial standards to describe business processes in the network were agreed 
on. In the domain stage, these standards will not only be used to further document the processes, 
but are used to align processes throughout the network as well. 

Shift towards the unified stage: maintaining standards and flexibility. A network of organisations will 
likely spend a considerable amount of time on continuous development and adjustment of standards 
due to stakeholders each having their own interests and demands. The network environment is 
furthermore changing continuously, so development and adjustment will never be completely 
finished. However, when these standards reach a point where all parties in the network agree on 
the current functionality and the standards have the flexibility to adapt to changes, the network 
will reach a stage in which all dimensions are fully developed. The level of collaboration is efficient 
enough to develop a shared information system, if necessary.

Stage 5: Unified stage

In the unified stage, the organisations collaborate in such a manner that the network can be perceived 
as a single organisation. This is the stage in which full interoperability between organisations has 
been reached. Shared information systems that support the network as a whole could be developed 
to work on top of the existing ones. Protocols and syntax for data exchange are fully standardised and 
flexible. Organisations know which information is available and where it can be found. All concepts 
and attributes are documented in a high level ontology and used in practice throughout the network. 
The processes between the organisations in the network are fully documented and processes between 
organisations are aligned and can adapt to changes in the environment when needed. The model 
depicting all five stages and their interconnections is visualised in Figure 2.
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 Figure 2: New maturity model for interoperability in government networks

4. Empirical application: government networks in the Netherlands
In this section, a case study is described to validate the model by applying it to three different 
(existing) government networks in the Dutch public sector. The current level of interoperability in 
these networks will be assessed. The outcome of the analysis will be mapped to the five stages of 
our model, in order to apply and validate it. For each of the three dimensions, three capabilities are 
defined based on the earlier stage descriptions, creating nine evolving capabilities across the stages. 
These are used to map the cases to the model. These capabilities are depicted in Table 2.

Table 2: Capabilities per dimension

I. System dimension II. Information dimension III. Process dimension

A. Data structure standards
A. Protocol and standards for 
information exchange

A. Documentation of (shared) 
business processes

B. File type and document formats B. Managing concepts (ontology) B. (Re)design of business processes

C. File and message transfer 
protocols & services

C. Managing information sources
C. Repository of business processes 
and best practices

To initiate the case study, a new permit application procedure at municipalities is selected as a case 
scenario. The Ministry of Public Housing, Spatial Planning and Environmental Management in the 
Netherlands decided that as part of modernisation, several permits should be combined into one 
permit, the All-in-one Permit for Physical Aspects (‘omgevingsvergunning’ in Dutch). These permits 
cover matters such as construction, demolition and spatial planning. By combining these requests, 
a single request procedure can be started for up to 25 permits, thereby ensuring that the applicant 
only has to address his request to the respective authority. This enables the government to present 
itself as a unified organisation. During the procedure, the competent authority, mostly a municipality, 
checks if the applicant is entitled to the requested permit. During the decision-making process 
several organisations in the back office collaborate and deliver advice to the competent authority, 
which in turn takes it into consideration in order to decide whether or not to assign the permit to the 
applicant. These can be other governmental bodies, but also external advisors such as welfare and 
environmental committees and fire departments. With this new procedure, citizens and businesses 
can use a web application to quickly check if a permit request is required. This web application is 
called the ‘All-in-one-permit Online’ (‘Omgevingsloket online’). The applicant can also use this web 
service to fill in the application for the permit and check on its status.
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The main unit of analysis in this case study is the network of government organisations involved in 
the permit request. In order to analyse the chain of government organisations as a whole, individual 
organisations in the network are analysed first. Due to their central role in the network, municipalities 
are selected as the central points for data collection. Three medium- to large-sized municipalities 
in the Netherlands are selected. Multiple data collection methods are employed in this case study. 
The main data collection method consists of conducting semi-structured interviews with the head 
officers of the permit authorisation department within the municipalities. These interviews are 
conducted according to a protocol, containing standardised questions and are processed based on 
recordings. Additional information is obtained by analysing documentation of process descriptions 
and technical architectures.

4.1 Results

In the first two cases, several organisations in the network use their own information systems. The 
exchange of data between individual organisations in the network however, is limited to peer-to-
peer agreements. In certain cases, information exchange is enabled by linking individual information 
systems together. In other cases, this is not possible due to conflicts on standards to be used, and 
automated information exchange is limited. Furthermore, the collaboration is not at a sufficient 
level to reach initial technical standards that apply to the network as a whole and that are defined 
in the coordinated stage of the maturity model. There is a clear awareness of each other’s output 
in terms of services that are delivered by the different organisations in the network, but there is 
no overview and no alignment between processes that lead to these outputs. When analysing the 
information gathered from the interviews and mapping this to the maturity model, these two cases 
are found to reside on the ad hoc level of interorganisational collaboration.

In the network of the third municipality, each organisation uses its own information system, but these 
are all linked to the back office system of the municipality. Within the network, the municipality 
forms the central point of data exchange and all organisations comply with the standards that are 
agreed upon. A common format for information exchange is used to prevent ambiguities in the 
permit applications. Agreements are made to align the processes between these organisations and 
are documented. Since the collaboration in the third municipality covers the entire network of 
collaborating organisations, it is assessed to reside on the coordinated stage of collaboration. As 
they use an existing technical platform, based on the ‘All-in-one-permit Online’ web service, and do 
not further develop domain specific applications or standards for information exchange, they do not 
qualify for the domain stage at this point.

5. Conclusions
The different stages of interoperability in government networks as well as the processes that 
initiate shifts between these stages are described, combining concepts of interoperability and 
interorganisational collaboration. Furthermore, the literature overview described a starting point 
for an integrated model, by identifying dimensions and the need for a process-oriented approach. 
This approach is of great importance when applying the model in practice, by providing government 
networks that wish to improve their collaboration with capabilities to develop. The literature 
overview furthermore described the importance of applying a network view, in addition to planning 
a roadmap to develop future collaboration. These findings led to the development of an integrated 
maturity model. This model can be applied to measure the current maturity level in a network and 
plan a roadmap to develop future collaboration as well.
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The different levels of interoperability seem to be applicable to government networks in the Dutch 
public sector. The three dimensions in the model form a good starting point for discussing and 
measuring interoperability in government networks. The most effective level of collaboration 
attainable seems to depend on the context. Networks can effectively operate on a certain level 
without the need to strive for a higher stage. The first step should therefore determine what level of 
collaboration is sufficient in a specific context. The model can then be applied in order to close the 
gap between the current level and the desired one.

Furthermore, the three dimensions may not always develop evenly. Different strategies seem to 
exist, in which the focus is predominantly on one of the dimensions. This focus might change after 
(several) stages. It has been found that in some cases the focus was more on developing the processes 
and supporting them by the system, while in other cases the processes were primarily influenced 
by system development. Further research could therefore focus on using the model to analyse new 
cases that could uncover additional growth strategies. Different types of government networks may 
apply different growth strategies in their collaboration and it would therefore be interesting to 
study the situational factors influencing this strategy. Why do they apply a specific growth strategy 
and how is this influenced by their environment? Finally, identifying additional growth strategies can 
also contribute towards creating several successful roadmaps through the model. Hopefully this can 
help government networks to improve their interoperability maturity and will therefore be able to 
provide improved services to the public.
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