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Abstract. Government architecture (GA) is a relatively young discipline in 
which concepts are slowly emerging. Often terms and concepts are used in 
various ways and there is no uniform agreement on these concepts. Further, the 
relationship between GA, benefits and public value creation is unclear. In this 
paper we unravel and define GA concepts that are often used by governments. 
Although GA is used in different ways there are common concepts. GA practice 
in two different countries, the Netherlands and Norway, indicates that although 
the Netherlands clearly has more experience with GA than Norway, both coun-
tries employ similar concepts. Nevertheless our study confirmed the assumption 
of conceptual confusion. In both countries GA efforts are concentrated towards 
guiding design projects and dealing with complexity. We found that the impact 
of GA is ill understood. We defined central concepts of GA, and propose a con-
ceptual model illustrating the relationships between GA concepts, its use, bene-
fits and public value drivers. 

Keywords: Enterprise architecture, design, design science governance, gov-
ernment, government architecture, public value 

1 Introduction 

Current developments within the government sector focus on issues like access to 
open data, shared services, cloud computing and data integration between private and 
public organizations increase the importance of government architecture (GA). Gov-
ernment from across the world have embraced the concept of GA [1-3] which is often 
inspired by information systems architecture [4], information architecture [5] or En-
terprise Architecture (EA) [3, 6]. The term ‘information systems’ refers to the various 
socio-technical elements, ‘information’ refers to information as a fourth production 
factor, whereas “enterprise” refers to the scope of the architecture dealing with multi-
ple departments and organizations rather than with a certain organizational part or 
individual components and/or projects [8]. In government various terms are used 
including enterprise architecture [3], or national enterprise architecture [7] or national 
or domain reference architecture [9]. We prefer to avoid the word enterprise to avoid 
any association with business, and prefer the wording government architecture to 
refer to the scope of the government in contrast to the enterprise.  



Governments have adopted a variety of models and often developed their own cus-
tomized frameworks and applications that fit their country or organizational situations 
best, resulting in a variety of GAs [7]. Over time, these GAs developed in their own 
directions and adopting their own vocabularies may result in conceptual unclearness 
and indistinct concepts [7]. There is no “one-size-fits-all” architectural method that is 
equally effective and a contingency approach is often taken [10]. Much can be learned 
from each other, but learning is made difficult by the various meanings that are given 
to the same concepts. Having a clear vocabulary is necessary to advance our under-
standing of the field and to understand how the various research efforts and conceptu-
alizations are related to each other.  

The concept of architecture is ambiguous and lacks a common agreed upon defini-
tions [11]. Smolander [12] argues that a plausible reason for why it is difficult to de-
fine architecture as a concept is that the source domain i.e. building architecture is 
equally ill-defined and that the meaning of architecture changes according to the type 
of stakeholder, situation under study, and the phase of the project. A common under-
standing and methodological consistency seems far from being developed [13]. There 
is a body of literature comparing different approaches and frameworks with each 
other [13-15]. Aier et al. [2008] and Simon et al. [13] provide an overview of EA 
literature, compare different frameworks and approaches found in the literature along 
the following criteria: the understanding of enterprise architecture (i.e., the degree of 
consideration of architectural layers); the representation of enterprise architecture 
(modelling languages, tool support); and the use of enterprise architecture (e.g., 
documentation, analysis, and planning). 

In general, an architecture is the conceptual description of the set of elements and 
the relationships between them [16] aimed at creating a coherent and consistent set of 
relationships among (sub)systems [17]. A commonly used definition is that of the 
architecture working group as described in the IEEE Std 1471-2000 ”Architecture is 
the fundamental organization of a system embodied in its components, their relation-
ships to each other, and to the environment, and the principle guiding its design and 
evolution” [18]. According to this definition architecture consists of the following 
elements; architectural principles, implementation guidelines, system structure and 
components. Architectural principles are the foundation for making necessary design 
decisions and guide the development. Implementation guidelines focus on how or-
ganizations can adopt and implement their own architectures, whereas system struc-
ture and components focus on the components of the system and their relationship.  

This paper is a first attempt to provide clarity concerning the concepts, use and im-
pact of GAs. EA can be used within a single organization, but in GA needs a scope 
that goes beyond a single organization and domain. Due to the wide variety or stake-
holders, domains and diversity of government the complexity of GA may exceed the 
complexity of traditional EA. Further, as GA can be described as the backbone of 
modern public value creation and production it is seen as essential to ensure that GA 
is developed to leverage public value. We therefore develop a conceptual model in-
cluding the central concepts of GA, direct and indirect benefits from GA and public 
value drivers. This model can be extended and refined in further research. 
There is a limited amount of existing conceptual research on GA and there is no uni-
formity among definitions or GA methodologies. This heterogeneity can be attributed 
to the abstract and diverse character [13-15]. To get a grip on this, we adopted a com-



bination of deductive and inductive approaches to address our research problem, in 
line with Simon et al. [13] we will utilize applied research to overcome potential gaps 
between theoretical foundations and the application of EA management.  

We applied inductive reasoning by starting from specific observations in Norway 
and the Netherlands to broader generalizations and theories, in other words; moving 
from the specific to the general. We opted for investigating two different situations in 
which GA are developed and in use, namely the Netherlands and Norway. This al-
lowed us to observe a variety of different conceptualizations of direct and indirect 
benefits relating to GA. We explored the situation by first analysing publicly available 
data from both countries, by reading reports, presentations, project documents and 
websites. Thereafter, our findings were discussed by key personnel working in these 
GAs projects. Using literature we then sought for patterns and common elements in 
these observations resulting in our conceptualization. From the usage patterns we 
derived the main GA components, which are defined based on insights from the lit-
erature. Finally a model is developed which shows the contribution how the GA com-
ponents create value.  

The paper is organized as follows. Next, GA usage pattern is derived, resulting in 
conceptualization of main concepts, which are illustrated by observations from our 
two countries. Finally we conceptualize relationships between impacts and value of 
GA before we conclude.  

2 Government Architecture usage patterns 

GA development can be characterized by elements that are used to influence the de-
velopment of the architectural landscape. GA is intended to direct and help developers 
in their design activities. Architecture influences the design decisions and the invest-
ments of an organization and in turn is influenced by behavior and design decisions. 
A GA actually emerges as a result of implementing individual projects. As such, ar-
chitecture and design are closely linked as architecture aims at guiding designers in 
their design efforts. 

Design science, as conceptualized by Simon [20], focuses on creation of artefacts 
to solve real-world problems. Design science research combines a focus on the IT 
artefact with a high priority on relevance in the application domain, which is also the 
intention of GA. Typical GA artefacts include framework, tools, principles, patterns, 
basic facilities and shared services [9]. These are used to influence new design pro-
jects at the conceptual level of implementation level. At the conceptual level the ini-
tial architecture of a project is influenced, whereas already available facilities and 
shared services can be used when implementing the design.  

The information systems (IS) community have recognized the importance of de-
sign science research to improve the effectiveness and utility of the artefact in the 
context of solving real-world business problems [21]. Design science research in IS 
addresses what are considered to be wicked problems [22, 23] that can be character-
ized by unstable requirements and constraints based on ill-defined environmental 
contexts, complex interactions among components, inherent flexibility to change de-
sign processes as well as design artefacts, a critical dependence upon human cognitive 
abilities (e.g., creativity) to produce effective solutions, and a critical dependence 



upon human social abilities (e.g., teamwork) to produce effective solutions. GA is 
aimed at tackling a broad range of issues as the architecture aims at guiding a variety 
of design projects ranging from integrated service provisioning to social media plat-
forms. Complexity is at the heart of the architecting challenges. When projects fail, 
one of the reasons is typically that the system or situation was more complex than 
originally expected. Many of the architecture methods, models principles, rules, 
standards and so on are aimed at simplifying the situation.  

GA cannot be viewed as a isolated instrument as it needs governance to be effec-
tive [e.g. 7]. GA is shaped by the interaction among stakeholders and influenced by 
contemporary developments. The organizations can adapt their GA strategy according 
to the path dependencies and anticipated or desired benefits. Whereas the initial focus 
might be on reducing administrative costs in the Netherlands and interoperability in 
Norway current developments like cloud computing and open (linked) data influence 
these developments. This results in expanding GA to be able to deal with new con-
temporarily challenges. 

The GA exhibits emergent phenomena like new standards, technology, innovations 
and players entering the field and there is no central control or invisible hand. In both 
countries the GAs are aimed at guiding and directing the development of ICT-projects 
in the government. This is a generic pattern that provides some commonalities. An 
important distinction is the use of the project start architecture (PSA) and GA [25]. 
Whereas GA refers to the government domain or organization as a whole, start archi-
tecture refers to the initial architecture developed for a certain project. PSA is derived 
from the EA and provides guidance for project-level decision-making. GA influences 
the design decisions and the investment behaviour of an organization and is in turn 
influenced by behaviour and design decisions. Further, GA influences the design de-
cisions and the system architecture that will be developed by a project.  

The usage of architecture is about the balance the use of the architecture in design 
projects and providing leeway to the designers to deal with the inherent complexity 
they are working in. Too much freedom results in heterogeneity, whereas too little 
freedom may result in mechanistic views, reduced creativity, inappropriateness of 
dealing with uncertainties and solutions that are not appropriate for the given situa-
tions. Figure 2 provides an overview of the EA elements (in the box) and how they 
are used when developing PSA. This framework is created by relating main process 
step (grey blocks) used in design project to the elements of GA used in each of these 
steps. When a project is initiated the project requirements will be have to comply with 
the requirements as posed in the GA, such as the level of security and privacy. There-
after, the EA framework will provide the structure for developing the PSA. The PSA 
will be filled in based on the input provided by EA elements principles, guidelines 
and standards. Elements that are not filled in have to be complemented by the project. 
If new elements can be added this might result in an update of the GA and the GA has 
to be adopted continuously. Also the realization of a new system or the evaluation 
might result in new insights, which can be fuelled into the GA. Once the process is 
completed the PSA is finished.  
 



 

Fig. 1. Common architecture usage patterns  

The above usage patterns are based on how GA should be used to guide develop-
ment projects, although we found that many times this usage pattern was more dy-
namic and ad-hoc. In a similar vein the GA can be used to guide modification of daily 
activities. This follows a similar process in which the PSA is updated and guided by 
the common architecture elements. 

Conceptual clarity is needed; hence we will further discuss and define the elements 
of GA by applying the elements from the framework and discussing practice in the 
Netherlands and Norway. 

The Netherlands was a frontrunner in the field, and in 2004 the Ministry of gov-
ernment reforms initiated the development of a national GA aiming to reduce red 
tape, whereas at a later stage the emphasis shifted toward interoperability, due to the 
focus of the EU on interoperability. A second version of was released in 2007 and in 
2009 a third version was released, focusing on managers and administrators. Whereas 
the second version contained a large number of principles this number was reduced in 
the third version.  

Norway has had action plans for ICT in government or eGovernment since the 
early 2000s. Architecture became part of these plans in 2006, as part of a Government 
proposition. A central part of the Norwegian architecture is a number of suggested 
common public ICT components, with the idea that functionality required by the ma-



jority of services should be developed once and made publicly available for re-use. 
Norway lacks an explicit focus on GA at the national level. However, several typical 
components of GA have been focused upon but the step of organizing it in a GA has 
not yet been formally initiated.  

2.1 Frameworks 

Zachman [4] introduced the concept of architecture frameworks that provide mul-
tiple views on information systems. Frameworks are used for describing and under-
standing EA [26]. The frameworks model(s) chosen determine what aspects can be 
captured at what level of abstraction. In EA the use of frameworks has been given 
much attention and a variety can be found [1, 14, 27], although many of them cannot 
be qualified as architecture frameworks. A framework often is realized as a matrix 
that visualizes the relationship between the various elements in each domain [9]. 

In the Netherlands GA is developed by adopting one part of the Zachman model. 
The architecture is driven by requirement for EU, Dutch government, businesses and 
citizens. The model is primarily used as a way to structure and interrelated architec-
ture principles and best practices. The web-based version contains hyperlinks to these 
principles and practices. The framework is generic due to the need for covering all 
public organizations. As the national EA is generic there are a number of domain 
architectures, which are derived from the NEA and provide more details and are cus-
tomized to the domain.  

In Norway a three level conceptual framework from 2006 is supplemented recently 
by a proposed set of core national common components, including guidelines for how 
to use and administrate these common components. In addition, Norway refers to EU 
and European frameworks. 

In summary, the framework is used to specify how information technology is re-
lated to the overall business processes and outcomes of organizations, describing 
relationships among technical, organizational, and institutional components. This 
view on EA is expressed by providing codified understanding of elements.  

Definition: Architecture Frameworks structures and interrelates architecture ele-
ments to allow design of the elements independently and at the same time ensuring 
coherency among elements. 

2.2 Architectural principles 

The use of architectural principles for designing service systems are commonly 
used in the design of systems [28, 29]. Principles are particularly useful when it 
comes to solving ill-structured or ‘complex’ problems, which cannot be formulated in 
explicit and quantitative terms, and which cannot be solved by known and feasible 
computational techniques [20]. Principles are commonly used for guiding stake-
holders in the design of complex information systems [28, 29]. Principles are often 
based on the experiences of the architects, which they have gained during many years 
of information systems development [e.g., 29]. Similarly, Gibb [30] suggested that 
principles are the result of engineers reflecting on the experiences gained from previ-
ous engineering projects, sometimes combined with professional codes of conduct 
and practical constrains. Principles have been defined in various ways and they have 



been used interchangeably with other problem solving notions, including laws, pat-
terns, rules and axioms [31]. The Open Group have defined design principles as “gen-
eral rules and guidelines, that are intended to be enduring and seldom amended, that 
inform and support the way in which an organization sets about fulfilling its mission” 
[32]. The disadvantage of this definition is that it does not make any differentiation 
with guidelines, which are more indicative and do not have to be followed. Ideally, 
principles should be unrelated to the specific technology or persons [33]. Principles 
should emphasize "doing the right thing" but should not prescribe ‘how’ is should be 
accomplished. Principles are normative in nature. 

In the Netherlands the principles are used to ensure that everybody is guided by the 
same starting points and adopt the same approaches when developing new systems. 
This should warrant that requirements like flexibility, interoperability, security and 
maintenance are met. 

Norway has developed seven high level architectural principles as part of govern-
ment propositions, to guide the design of service systems. Moreover, a number of 
national common components and core set of registries are re-used to avoid dupli-
cated development and arrange for consistency. 

Definition: Principles are normative and directive statements that guide in deci-
sion making when designing new systems. 

2.3 Architectural guidelines 

Guidelines are aimed at supporting architects, commonly shaped as statements or 
other indications of policy or procedure by which to determine a course of action. 
Similar to principles they are aimed at transferring the knowledge obtained by experi-
ence to others. Whereas principles have to be followed, guidelines do not need to be 
completely followed and allow for discretion in its interpretation. Furthermore, guide-
lines might result in the need to make trade-offs, e.g. open access vs. security. Open 
access might make it more difficult to ensure security and security might prefer re-
stricted access. Guidelines can be viewed as recommended practice (e.g. use of open 
source software) that allows some discretion or leeway in its interpretation and use 
(not always open source can provide a suitable solution). 

Interestingly, neither of the countries had explicit mentions of requirements in the 
available material on EA. In the Netherlands, some ‘principles’ are in fact guidelines, 
whereas Norway has no explicit guidelines but reference to EU and other nations 
guidelines. 

Definition: Guidelines are rules of thumb for determining courses of actions al-
lowing leeway in its interpretation. 

2.4 Standards 

Standards management is viewed a new direction of EA business efforts [13], 
whereas it has been given considerable attention by governments. The EU framework 
initially was focussed on standard setting and interoperability and only at a later stage 
included architecture elements. 

There are a variety of types of standard, like open standards or technical standards. 
In general, standards are definite rules or measures established by some authority 



determining what a thing should be, often accompanied by some criteria to qualify if 
standards are obtained or not [34]. Standards are aimed at ensuring quality and that 
different elements are able to interoperate with each other. Standards specify or define 
policies that are subsequently adopted by a large number of members. Standards are 
essential for facilitating GA and enables organizations to influence the actions of units 
without explicitly prescribing how to handle internal information-processing activities 
[35]. In GA standards are essential for the interaction between public government 
organizations and their interaction with external entities, by defining interaction inter-
faced between various systems. There exists a wide variety of standards providing 
organizing logic for applications, data and infrastructure logic [36], including stan-
dards on [35]: 

• Physical infrastructure management, standards on underlying technologies 
required to run organisations, like computers, networks, servers and database 
management 

• Human IT Infrastructure management, standards on human It resources such 
as organisational IT skills, expertise, competence and knowledge 

• Integrating Business applications, to define strategic directions for managing 
applications and the integration between them 

• Enterprise data integration, focusing on the integration of critical data ele-
ments and databases for cross-organisational integration, and define data 
elements 

In the Netherlands some standards are referred to in the GA framework, whereas 
other standards are put on a comply or explain list. This means that designers should 
adhere to these standards, and if they do not they have to explained this into details. 

I Norway a general “Catalogue of standards” (recommended or mandatory) for the 
public sector is available through a designated web portal. A broadly composed Stan-
dardization council maintains the catalogue. 

Definition: Standards are set of well-defined policies and specification used as 
rules to form unifying practices across projects and organizations. 

3 Conceptualizing government enterprise architecture impact 

In business there is limited knowledge about the effect of EA practices [37] and we 
found that the same applies to the government domain. The patterns in the previous 
(sub)sections show the process how GA is used and updated, but not how this process 
contributes to the creation of public value. Therefore we investigated the overall aims 
and benefits of the GA. The GA elements are used to create value and these elements 
are shown on the left in figure 2. 

The process we induced from the two countries is aimed at creating observable di-
rect or indirect benefits, which are shown in the middle of Figure 2. Direct benefits 
include better interoperability, reuse, flexibility/agility and information quality. Indi-
rect benefits include better communication, decision-making and fit between organi-
zation and technology. 

 



 
Fig. 2. Conceptualizing GA and its impact  

The main goal of government is to create a wide-range of public values for their 
citizens. Hence, these observable direct and indirect benefits of GEA should contrib-
ute to the creation of public values. Public values are a “good, service or outcome 
which supports, meets or conforms with one or more of an individual or group’s val-
ues” [38] are an “important (but often taken for granted) motivation for strategy and 
implementation of eGovernment projects” [39]. Rose and Persson [39] define three 
primary values, administrative efficiency, services improvement and citizens en-
gagements which are shown on the right side in Figure 2. Administrative efficiency 
represents the search for value, expressed by efficiency, effectiveness and economy 
[39], and are deconstructed into target variables such as return on investments, net 
present value and increases capacity and throughput. Service improvements derive 
from customer orientation, focusing on how to use ICT to provide better services to 
the public [39], including issues like better access to services and information, online 
access to services, and cost- savings for citizens and other external stakeholders. Val-
ues related to citizen engagement combines ideals on community empowerment with 
democratic values such as citizens access to information [39]. Citizen engagement 
values relate to the engagement, empowerment and use of eGovernment services for 
citizens´ involvement, and citizens´ role in the design and development on eGovern-
ment services provided by the public.  

Based on the conceptualizing of GA introduced in section 4 above, and the benefits 
and public value drivers introduced here, we conceptualize intended GA effects. The 
GA elements result in direct and indirect benefits that ultimately should contribute to 
the generation of public values. 



4 Conclusions 

We sought for patterns and common elements of GA in this research. The practices 
in two countries were investigated and it was found that GA consists of frameworks, 
principles, guidelines and standards to guide design project and deal with the com-
plexity. These elements are used to direct and guide initiatives occurring at all levels 
of government. We inductively derived a generic pattern on how GA was used in 
government. GA frameworks, principles, guidelines and standards were identified as 
the main concepts used in both countries. Although these four concepts might look 
clear at first glance, they were not in the practice. For instance, in the Netherlands 
principles include statements ranging from a very high conceptual level, down to 
technology-specific statements explicitly telling how to do things. Defining the com-
mon elements of GA can result in a vocabulary with enables easier communication 
between stakeholders. The definition proposed in this paper should be viewed as a 
first start to better define concepts and can be further refined by investigating more 
practices. Furthermore, the number of main concepts can be expanded in further re-
search, as GA might serve other purposes and concepts might change over time. 

Based on the use of the four concepts a model was developed showing how GA 
benefits help in the realization of public values. In the situation studied the architec-
tural efforts are focussed on creating benefits like better interoperability, reuse, flexi-
bility/agility and information quality and indirect benefits like better communication, 
decision-making and fit between organization and technology. Although we acknowl-
edge the importance of these outcomes, these are primarily the benefits viewed from 
the IT perspectives, whereas the motivation for initiating the architectural efforts was 
the creation of public values. Therefore we argued that these direct and indirect bene-
fits should result in three types of public values; administrative efficiency, services 
improvement and citizen engagement. The resulting conceptual model provides a 
starting point for conceptualizing the impact of GA and should be further refined and 
tested in further research.  

Although our aim is to provide conceptual clarity among the concept, GA is not a 
uniform concept and can have various interpretations and purposes. The differences 
between countries revealed similarities and differences. The Netherlands, being a 
front-runner in this area, has more years of experience with GA efforts than to Nor-
way. Nevertheless it was rather surprising to see that Norway still has no formal de-
scriptions of GA at least not at the national level. In the Netherlands GA focus has 
shifted over the years suggesting that concepts might also change over time. Further 
research is needed to explain differences among countries and to better understand the 
consequences of the differences. This can help to determine which architectural con-
cepts are essential and which are supportive for creating public values. 
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