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Abstract. Enterprise architecture (EA) has a key role in managing and relating business
strategies and processes, information systems, and IC technologies. EA planning
devises an EA plan with development steps to make necessary enhancements to the
current state of the affairs in EA. Accomplishing EA planning in a systematic and efficient
manner requires the availability of frameworks and methods suitable to the situation at
hand. The selection and adaptation of these methodical artifacts for the use of EA
planning is often quite challenging in practice. We argue that the contingency approach
can help in these activities of method engineering (ME), and present a contingency
framework (named here EACon, EA Contingencies) for engineering an EA planning
method. The framework is composed of three layers: the topmost layer pertains to a
method engineering context, the next lower layer corresponds to an EA planning context,
and the lowest layer stands for an EA development context. Due to the largeness of the
framework, this paper focuses on the topmost layer. The contingency framework has
been derived from ISD contingency factors, conceptualizations of the ME domain, EA
critical success factors, and experience obtained from a large national project of
engineering an EA planning method for state administration.

Keywords. Contingency Framework, Enterprise Architecture (EA), EA Planning, EA
Development, Method Engineering, EA Method Engineering.
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Introduction

In the past few years enterprise architecture has become an increasingly important
means to cope with the complexity faced in managing business strategies and
processes, information processing and IC technologies. Enterprise architecture
(EA) is seen as a collection of artifacts that define and describe the structure and
processes of an enterprise (a private company or public organization), the
information being stored, processed and communicated in this enterprise, the
systems used for these activities, and the technologies and infrastructure that the
systems are implemented with. These descriptions can take various forms, such as
models, figures, tables, matrices and textual representations. Enterprise
architecture planning stands for the activities that aim at improving the current
state, in other words devising development steps to make enhancements to the
present ICT infrastructure, systems, information management and also the
organizational processes and structures. This emphasizes the simultaneous
development of the business and organizational activities, on one hand, and the
ICT systems and architectures, on the other hand (Applegate 1994). EA
development means the realization of an EA plan, or part thereof, in some
organizational unit(s). EA development is an effort limited in scope and time,
typically conducted as projects either by the end-user organization IT function or
by an ICT provider (Pulkkinen and Hirvonen 2005b).

Several frameworks, models and methods have been suggested for the EA
planning and development (e.g. see reviews e.g. Whitman et al. 2001,
Schekkerman 2003, Pulkkinen and Hirvonen 2005a). The Open Group
Architecture Framework, TOGAF, version 8, “Enterprise Edition” together with
the Architecture Development Method (ADM) collects the best practices from a
large number of efforts, among the most influential ones being the US Federal
Government Enterprise Architecture Framework (FEAF) and domain specific
frameworks that were created for different government sectors (The Open Group
2003). Situations in EA planning differ greatly from one another, implying that
there is a need to carefully consider which kinds of strategies, approaches,
frameworks and methods should be applied in each of them. The EA field is
evolving rapidly, and hence new methodical artifacts and new variants of the
existing ones are needed. Due to the novelty of the EA field, engineering these
methodical artifacts is quite challenging. To support the selection, construction
and customization of methodical artifacts for EA planning, some kind of
contingency framework would be of great help. There are some lists of success
factors for EA planning (e.g., Yliméki 2006), but, as far as we know, no
contingency frameworks are available.

Method engineering (ME) means all kinds of actions by which a new method,
or an improved method, is developed, customized and configured to fit the needs
of a domain, an organization or a project (Leppénen 2005). The ME literature
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suggests a number of strategies, meta models, techniques and procedures to
support this engineering work (e.g. Kumar et al. 1992, Harmsen 1997, Tolvanen
1998, Ralyte et al. 2003, Kelly et al. 1996, Leppdnen 2005). Although these
artifacts have been originally crafted for the use of engineering information
systems development (ISD) methods, they are, to some extent, applicable to EA
method engineering as well. Contingency frameworks have been commonly
deployed in ISD (e.g. van Slooten et al. 1996, van Offenbeek et al. 1996,
Kettinger et al. 1997, Hardgrave et al. 1999, Backlund 2002), but no frameworks
are available for ME, and even less for EA ME.

This paper suggests a contingency framework, called the EACon framework,
for engineering an EA planning method. This framework is composed of three
layers: the topmost layer pertains to a method engineering context, the next lower
layer corresponds to an EA planning context, and the lowest layer stands for an
EA development context. Due to the largeness and complexity of the framework,
this paper focuses on the topmost layer. The construction of the contingency
framework has followed three strategies. First, based on a certain kind of analogy
between EA planning and I1SD, we have derived contingency factors from those
suggested in ME and ISD literature. Second, we have utilized the literature on
critical success factors of EA planning (e.g. Ylimaki 2006) to find out which of
aspects in EA planning are crucial. Third, we have exploited our experience from
a large national project of engineering an EA planning method for state
administration.

The remainder of the paper is organized as follows. First, we shortly discuss
EA, method engineering and contingency approach. Second, we describe the
research framework and process. Third, we present contingency factors of the
topmost layer for EA planning method engineering. The paper ends with the
summary and conclusions.

Basic Concepts

Enterprise Architecture and its Planning

Enterprise architecture involves both enterprise management through the
management of its ICT support, and the development and maintenance of the
information systems in use in the enterprise. Enterprise (The Open Group 2003)
means an organized group of people working towards a common goal such as
production of products or services, and may mean either a commercial or public
organization. Architecture (O’Rourke et al. 2003) is commonly understood as the
description of a structure, its parts and their interdependencies. The dual reference
to the enterprise and its information systems is captured in the definition:
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"Enterprise architecture (EA) identifies the main components of the organization, its
information systems, the ways in which these components work together in order to achieve
defined business objectives, and the way in which the information systems support the
business processes of the organization. The components include staff, business processes,
technology, information, financial and other resources, etc. Enterprise architecting is the set of
processes, tools, and structures necessary to implement an enterprise-wide coherent and
consistent IT architecture for supporting the enterprise's business operations. It takes a holistic
view of the enterprise's IT resources rather than an application-by-application view." (Kaisler
et al., 2005).

Comprehensive architectures can be described only taking different viewpoints
(Zachman 1987) that enable the consideration of an aspect in detail by excluding
other aspects. All viewpoints together constitute the architecture. The enterprise
architecture viewpoints that are generally chosen for EA methods are business,
information, systems and technology (NIST/Fong and Goldfine 1989, Armour et
al. 1999, Hasselbring 2000, The Open Group 2003, Perks and Beveridge 2003).
These viewpoints are also found in several commercial EA methods (e.g. META
Group 2002), and usually they are called Business Architecture (BA),
Information Architecture (1A), Systems or Applications Architecture (SA) and
Technology Architecture (TA).

Business architecture means the descriptions of the organization of the
business: the business processes, structures and services. Information architecture
depicts the information model and flows of information within the enterprise at a
high abstraction level. To detect business potential of information, sometimes the
concept of information value chain is used. Systems architecture stands for the
portfolio of applications in use in an enterprise and the interconnections between
the applications. These can be concretized in information systems architecture
diagrams or integration architecture descriptions. Technology architecture
consists of technologies including software, hardware and data communication
connections..

The set of four architectural viewpoints meets both the needs of EA
management, and the planning and development projects targeting the
modification or enhancement of the current EA structures. EA planning has its
roots in the concept of information systems planning (Olle et al. 1988) meaning a
phase of comprehensive planning of the enterprise systems prior to a development
project of a system. With today’s integrated and interdependent information
processing infrastructures, an architectural approach is needed instead of
considering isolated systems and their development schedules. From early on, the
idea of different abstraction levels was found necessary in EA planning (Zachman
1987). Based on studies of practical EA work, three levels were found necessary
in EA planning cases for different decision making levels in the enterprise
(Hirvonen and Pulkkinen 2004, Pulkkinen and Hirvonen 2005a). The business
decisions and the overall information management decisions come from the top
managerial level and the strategy process concerning the whole enterprise, thus
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called the enterprise level. However, for more concrete practical planning,
considering different domains within the enterprise is undertaken at the domain
level. Since the EA development in practice can only be done incrementally, the
enterprise is divided for planning and development purposes into domains with
closely related information processing needs. A business unit can be a domain, or
a cross-organizational business process (The Open Group 2003). Whereas at the
enterprise level, EA principles and guidelines are outlined for the whole
enterprise, at the domain level, practicable plans are made in the forms of
business process definitions, information models, divisions into information
storages, information systems deployment plans to technology infrastructures,
integration architectures etc. At the third and most concrete level, the systems
level, the plans are translated to systems design descriptions and further refined
with systems development guidelines (Hirvonen and Pulkkinen 2004).

An example illustrates the treatment of a viewpoint, business architecture: at
the enterprise level, the core business processes and the support processes are
outlined as a coarse grained chart. The domain level description defines each
process at the level of the business operations. The systems level description of a
process guides the development of a supporting system for this process. The
business architecture view at systems level means the business requirements for
the systems to be developed. In one enterprise, the enterprise level architecture
descriptions are binding for the whole enterprise. There are parallel domains, and
the enterprise level EA work means also the coordination of the possibly
concurrent planning and development efforts in different domains. Similarly, the
systems level EA work means coordinating the development efforts with any
system in the enterprise (Pulkkinen 2006).

A large number of frameworks, models, methods and processes have been
suggested for the EA related work (Pulkkinen and Hirvonen 2005a). The earlier
frameworks are consistent with the so-called waterfall model of information
systems development, where the business needs come first, the logical structures
are planned then and only at the final phases, the technological implementation
takes shape. However, today the activities of any organization are to such an
extent dependent on information systems, that the enabling IC technologies as
well as the systems currently in use have to be considered already in the initial
planning phases and together with the strategic business development plans.
Thus, the EA planning is a demanding collaborative effort where the current state
of the EA (i.e. the comprehensive ICT systems and infrastructure) and the
business development visions are considered together. Among other business
environment factors, the new technologies as possible business enablers are taken
into account. For the domain and the systems level, the planning means
materializing the strategic enterprise level decisions with concrete, practicable
business and systems development plans. Often alternative plans are made, and
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planning projects deliver also evaluations of e.g. applicability and cost of
different solutions and technologies, the business implications etc.

EA development may follow the planning effort, however, most commonly as a
separate project after one of the alternative plans is chosen. In a development
project, detailed architecture is designed for at least one domain, and preparations
are made for system implementation or integration, meaning either launching a
systems development project or an integration project.

Method Engineering

A method means generally a collection of approaches, beliefs, principles, models,
techniques and procedures to carry out a development effort. It is some kind of
carrier of collective knowledge and experience that are made ’visible’ in order to
enable its exploitation and advancement in forthcoming situations (Tolvanen
1998, Fitzgerald et al. 2002). Methods carry four kinds of knowledge (Leppanen
2005): knowledge of development process, knowledge of application domain,
knowledge of IC technology, and knowledge of human and social issues. We can
distinguish between four types of methods depending on how generic or specific
is the knowledge on development they contain: generic methods, domain-specific
methods, organization-specific methods, and project-specific methods. Generic
methods provide general support for development endeavors in a wide range of
contexts. Domain-specific methods offer more special support in particular
domains. Organization-specific and project-specific methods provide customized
support for a specific organization or project, correspondingly.

For software engineering (SE) and information systems development (ISD), a
multitude of methods have been constructed since the 1960’s. Recently, special
methods have been engineered for particular domains such as BPR, ERP, CRM
and EAP. Yet more methods are needed due to changes in business and its
environment, application areas, and approaches and technologies of development
environments. Constructing a new method is not a simple task. It comprises the
elicitation and analysis of requirements for a new method, the evaluation of
current method(s), and the design and implementation of a new method, as well
as the assessment of the method under engineering in each of the stages. We use
the term ‘method engineering’ (ME) to stand for all those actions by which an
ISD method is developed and later customized and configured to fit the needs of a
domain, an organization or a project (Leppanen 2005).

We distinguish between three main strategies of ME: creation from scratch,
integration and adaptation. Creation from scratch is applied when no existing
methods is suitable. Integration implies that a new method is engineered through
assembling parts, called method components (e.g. Gupta et al. 2001, Leppanen
2005) or method fragments (e.g. Brinkkemper et al. 1999, Ralyte et al. 2003),
from other methods. Adaptation is deployed when some method is available for
the customization for the needs of an organization or a project, by dropping off or
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modifying some parts of it, or extending it with new parts (Ralyte et al. 2003,
Karlsson et al. 2004). ME approaches can be categorized, for instance, based on
the degree to which practical and theoretical knowledge is applied (e.g.
consultancy approach, method engineering approach and system development
research in (Kaasboll & Smordahl 1996); deductive approach and inductive
approach in (Fitzgerald et al. 2003)), or how urgently a new method is wanted
into use (e.g. “typical” approach with pilot projects, “fast” approach with greater
risks in Kruchten 2000).

The ME literature suggests a large variety of strategies and approaches (Kumar
et al. 1992, Ralyte et al. 2003, Harmsen 1997), meta models (Heym et al. 1992,
Kelly et al. 1996, Jarke et al. 1995), techniques (e.g. Kinnunen et al. 1996, Saeki
2003, Domingues et al. 2007) and procedures (e.g. Song 1997, Harmsen 1997,
Tolvanen 1998, Leppédnen 2005) for the engineering of ISD methods. Most of
these suggestions are general-purpose and applicable to engineering methodical
artifacts in other domains as well. Regardless of what strategy or approach is
applied, the selection of ME artifacts and their customization are highly based on
the recognition of and reasoning from essential features of the ME situation at
hand, as well as the features of those contexts, called the target ISD contexts, for
which a method is to be engineered. This is considered in more detail in the next
section.

Contingency Approach

Contingency approach is based on the idea according to which there is no
universal ‘solution pattern’ that would fit every problem situation. Instead, there
is a need to select a pattern which has the best fit with the situation at hand. For
this purpose, contingency factors, or situational factors, are used to characterize
the situation and match them with the properties of the patterns. The contingency
approach has been first applied in organizational design (e.g. Galbraith 1977,
Pfeffer 1982, Kast et al. 1981, Drazin et al. 1985). In ISD, some of the first
suggestions for contingency factors were presented by Naumann & Davis (1978),
McFarlan (1981), Davies (1982), livari (1983) and Burns et al. (1985). Later, a
large array of contingency frameworks (e.g. van Slooten et al. 1996, van
Offenbeek et al. 1996, Kettinger et al. 1997, Fitzgerald et al. 1999, Hardgrave et
al. 1999, Backlund 2002, Mirbel et al. 2006, livari et al. 2007) has been proposed
to support the selection and construction of 1ISD approaches, models, techniques
and methods. There are also different ways (e.g. Zhu 2002) and procedures (e.g.
van Offenbeek et al. 1996) of applying the contingency approach. Regardless of
some critics against the contingency approach (e.g. Lyytinen 1986, Avison et al.
1991, van Slooten et al. 1994, Avison 1996) it is widely applied in a number of
fields.

The contingency factors in the ISD field are related to those aspects of an ISD
project and its environment, which are seen important to making decisions on
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which kind of ISD approach is selected, which kinds of models are deployed, how
the I1SD process is structured, and how end users participate in the process.
Typically factors include, for example, management commitment; size, and
complexity of a project; availability, clarity and stability of goals; motivation,
skills and experience of stakeholders, and business and technology
innovativeness. We have constructed an integrative view of ISD contingency
factors given in literature and present it in a structured form in Appendix 1. It
goes beyond this paper to discuss them here.

The ME literature does not suggest any contingency frameworks for
supporting decisions in method engineering. However, there are conceptual
foundations with concept categories (e.g. Harmsen 1997, Leppéanen 2005) and
descriptions of ME projects in practice (e.g. Alderson et al. 1998, Fitzgerald et al.
2003, Karlsson et al. 2004) which can be used to elicit characterizing factors. In
addition, based on the perceived analogy between ISD and ME (e.g. Olle et al.
1988, Kumar et al. 1992) we can derive ME contingency factors from those
defined for ISD. Resulting from the latter, we can recognize generic contingency
factors such as commitment of management, motivation, skills and experience of
ME stakeholders, size and complexity of an ME effort etc. Of course, there are
also factors that are specific to ME, such as level of generality and desired
lifecycle of the method under engineering.

Research Framework and Process

This study aims to derive a preliminary set of contingency factors to be applied in
the engineering of EA planning methods. These contingency factors refer to
features of EA method engineering that have affects upon decisions on which
kinds of ME approaches, ME principles, ME procedures and EA frameworks
should be applied in a particular EA ME situation (shortly EA ME). In order to
have a full support for these decisions, it is, naturally, necessary that ME artifacts
are equally characterized with properties which can be matched with the
contingency factors, and that there are empirical evidence on certain fits between
the properties of ME artifacts and the contingency factors. The discussion of the
properties of the ME artifacts and the “fits’ goes beyond this study.

Contingency factors can be derived in two manners, inductively and
deductively. The former means that ME situations in practice are analyzed to find
out which kinds of features of the situations are determinant in making decisions
on approaches, principles, frameworks, and procedures. The latter implies that
contingency factors are derived from existing literature. This literature covers
proposed contingency frameworks, conceptual works and descriptive case
studies. This study applies both of these manners, as shown in our design-
theoretical research framework (cf. Hevner et al. 2004) in Figure 1. The
contingency framework produced stands for a design artifact in the terminology
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of Hevner et al. (2002). It is composed of three layers. The topmost layer, shortly
EAP ME, corresponds to a situation where a method for EA planning is
engineered. The next lower layer (EAP) stands for a situation where an EA plan
is produced. The lowest layer means the realization of an EA plan, or a part
thereof. This study covers the topmost layer.

Environment Research Knowledge
base
ISD contingency
Develop frameworks
4
j » Conceptual
NEA project o / foundations
Assess
Case studies on

ME efforts

Y

EA ME contingency
framework

EA success factors

Figure 1. Research Framework

Knowledge base contains literature on ISD contingencies, conceptualizations
of the ME and EA domains, descriptions of ME efforts in practice, and EA
critical success factors. The research process has progressed as follows. Since the
literature does not provide any contingency factors for EAP, not to mention for
EAP ME, we paid attention to those ISD contingency factors that are generic
enough to apply to EAP. The rationale behind this is that there is, on general
level, an analogy between ISD and EAP situations. Second, we fleshed out the set
of contingency factors with characteristics underlying suggestions for critical
success factors for EA. Third, we derived from and compared to experience
obtained in a large EA ME project, i.e., the Finnish National Enterprise
Architecture (NEA) project. The project has involved a large number of
representatives of state administration, consultancies and vendors. One of the
subprojects of the NEA project has been aiming to engineer a generic EA method
for state administration in Finland. Thus far, the first version of the EA method is
under testing. One of the authors has participated as an active observer in
workshops which evaluated existing methods and engineered a new one by
integrating and adapting some of the selected methods. Also another subproject
crafting the EA Capability Maturity Model (EACMM 2007) has affected the
EACon framework constructed in this study. The more general mission of the
NEA project is to advance the development of the public administration and its
abilities to provide customer-oriented and flexible services and to increase the
productivity of service production.
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EACon framework - Contingency factors of EA
Method Engineering

In this section, we first present a conceptualization of EA method engineering
(EA ME) on a general level and then bring out potential contingency factors
organized in accordance with this ontological structure (see Figure 2).

An EA ME endeavor means an effort to produce a new or an improved EA
method. It can be organized as a project, or as a more or less non-structured
action. It involves a single enterprise or a cluster of enterprises, which can be
commercial or public organizations. A cluster is established around the endeavor,
for instance, to create new networked services among them. The ME endeavor
may deploy any variation of ME strategies and processes, e.g., construction of a
generic EA method, EA method adaptation for a specific situation, situational EA
method selection or modular method construction.

The EA ME endeavor is guided by EA method goals that are derived from
requirements reflecting the views and needs of the members of the cluster.
Reaching the goals requires the availability of resources including money,
manpower, locations etc. The EA ME endeavor is constrained and directed by EA
principles pertaining to architectural standards and decisions made in the
organizations (Janssen and Hjort-Madsen 2007). Potential differences between
local principles among members should be recognized and harmonized to yield a
shared collection.

Some enterprises may have EA management of their own as a part of the
strategy processes of the organizations. EA management targets the future
strengthening and success of the enterprises (Pulkkinen and Hirvonen 2005b,
Pulkkinen 2006). In the ME endeavor, the EA management of all the involved
enterprises should be reconsidered in order to achieve a shared understanding of
the future EA management. EA governance, in turn, is the annual process of
maintenance (Jansen and Hjort-Madsen 2007) that supports the day-to-day
operations and provide information for the strategic planning and management of
the EA (Pulkkinen and Hirvonen 2005b).
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Figure 2. Contingency framework of enterprise architecture method engineering (EA ME).

An EA ME endeavor involves a number of persons in different roles. The
typical roles in the EA ME are those of management, an EA method engineer and
an EA method user. Management means here a role person who is in charge of
making decisions on the launching the endeavor, allocating resources and
approving the outcomes. Persons in this role may be representatives of top
management, IT management or operational management. An EA method
engineer stands for a role person who is engaged in selecting, analyzing,
designing and implementing an EA method. The role can be played by an
enterprise architect, a vendor or a consultant, each of them equipped with
necessary expertise in business, information systems, ICT, ME tools, and/or EA
methods. An EA method user means a role person who will deploy the EA
method under engineering in forthcoming EA planning efforts. If engineering
work is carried out in an organized form, a specific project group is established to
include persons in the aforementioned roles. The EA method under engineering is
targeted at some context, called the target EA context which is determined by a
certain kind of domain, organizations, and EA planning projects, depending on
whether the EA method is domain-specific, organization-specific or project-
specific.
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Next, we introduce contingency factors which can be used to characterize EA
ME endeavors.

Characteristics of the enterprises in the cluster are organizational culture, type,
organizational structure, industry sector, size, and EA maturity. Organizational
culture is reflected by management structure and ways of making decisions (cf.
livari and Huisman, 2007) and is manifested, for instance, as certain attitudes
towards changes and ways of communication (Yliméki 2006). Type means
business, public administration or the third sector (Janssen & Hjort-Madsen
2007). Organization structure may, at its worst, reflect, e.g., silo thinking and
strict profit responsibilities of an organization which can cause barriers to EA
success (Ylimaki 2006). EA maturity means the awareness of, the attitudes
toward, and the abilities to the management and development of EA in parallel to
business management. EA maturity is seen, for instance, in how organization
strategy and IT strategy are aligned (Hirvonen & Pulkkinen 2004, Y limaki 2006).

EA management, and EA governance as a part of it, can be characterized by
e.g. decision rights and structure (Janssen & Hjort-Madsen 2007), alignment (e.g.
funding process), and communication and coordination means (Ylimaki 2006)
Decision rights and structure includes the EA governance process, its roles, tasks,
responsibilities and authorizations (Ylimaki 2006). From the EA ME viewpoint,
the decision rights and structure tell who budgets the EA ME endeavor and who
makes the final decisions about it. Alignment means the extent to which EA
governance is integrated with Business Management Process, such as investment
process or strategy refinement process (Yliméki 2006). Communication and
coordination are crucial for EA planning and governance (EACMM 2007), since
the goal is to align large strategic entities in the enterprises, which requires
intrinsic internal communication. Which kinds of communication channels are
available, whether a common language including key concepts is defined
(Ylimaki 2006, EACMM 2007), and whether coordination tools such as
groupware and shared working places are in use affect on how an EA ME
endeavor can be accomplished.

EA work is affected by many regulations and standards, which should be taken
into account in engineering an EA method. Regulation include e.g. legislation,
EU directives (IDABC 2004), national restrictions and agreements (e.g. Juhta
2007) and requirements for compatibility with other international or national
models and instructions (EACMM 2007, Yliméki 2006). Restrictions include,
e.g., enterprise level architectural decisions, reference and model architectures to
cope or follow (EACMM 2007). Reference architectures, for instance, may
dictate how to view and act if interoperability between the target domain and that
of the reference domains is demanded. Standards can be organizational or inter-
organizational, and they can pertain to standard business processes, standard
technical building blocks, or interfaces and interactions patterns (Janssen and
Hjort-Madsen 2007).
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The EA ME endeavors differ from each other in terms of their importance,
impacts and risks, as well as why they are triggered. Importance means how far-
reaching is it to have a new EA method. Impacts imply which (possibly) positive
consequences result from using a new EA method. Every effort, including EA
ME efforts, has some risks that should be recognized and taken into account
(Ylimaki 2006). There are many kinds of reasons behind triggering an EA ME
endeavor. There may be problems in EA planning and in the use of an EA
method, and a new method is desired to solve these problems. Or a novel
technology, a new application area, or a new approach to EA planning may
require a new kind of methodical support.

Goals of the EA ME endeavors may diverge from one another in how
available, understandable, stable and approvable they are, as well as what kinds
of benefits are pursued. EA ME may appear to be an abstract entity for which it is
difficult to set goals and express them in a way, which is understood by the
stakeholders (cf. Yliméki 2006). The larger the number of the involved
stakeholders is, the more difficult it is to reach an agreement on the goals. Goals
can be expressed in different ways, for instance, in terms of benefits to be reached
or problems to be solved.

Success of any effort is dependent on the qualities of stakeholders participating
in it. Attached to the notion of role we distinguish contingency factors such as
motivation, background, skills and experience, related to EA, EA planning and
EA method engineering. Particularly important is commitment of management on
the EA ME endeavor. Also the degree of how intensively (i.e. full-time, part-
time) stakeholders in their roles can contribute to the endeavor impact on the
ways of working, organizing, controlling and coordinating EA ME. Resources are
commonly measured in terms of time, human resources and money (budget).
Other resources include tools and facilities, e.g. a shared dictionary, visualization
techniques and tools (Janssen & Hjort-Madsen 2007),.

The EA method under engineering can be characterized by a level of
generality, scope, emphasis, rigidness, novelty, ownership and desired lifecycle.
A level of generality means the categorization into generic, domain-specific,
organization-specific and project-specific EA methods. The scope and emphasis
of the method can be expressed in terms of four architectural viewpoints (i.e.
business, information, systems, and technology) and three levels (i.e. enterprise,
domain, systems). Rigidness means how formally the models, techniques and
process is to be specified in the EA method and how strictly they are to be
followed in EA planning. Novelty refers to innovations expected to be in the EA
method compared to existing methods. Ownership and desired lifecycle are
important aspects in making decisions on the usage of ME resources.

Target EA context in Figure 2 is used to build a bridge to the EAP layer in the
contingency framework. Factors related to it are general characterizations of
aspects that are considered in more detail on the consequent EAP layer. Of the
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large variety of aspects we only mention three, largeness, complexity, and level of
maturity. Largeness and complexity are qualities for characterizing how large and
complex are EA planning efforts that are to be prescribed by the EA method
under engineering. Level of maturity refers to the degree to which EA planning
related work is expected to be familiar in the target contexts.

Summary and Conclusions

This paper has presented a contingency framework, called the EACon framework,
which is composed of factors for the characterization of a situation in which an
enterprise architecture method is engineered. To construct the framework we first
defined the basic concepts for enterprise architecture, method engineering and
contingency approach. Contingency factors were derived from literature on ISD
contingency factors, conceptualizations of EA and ME, case studies on method
engineering, and EA critical success factors. We also deployed the experience
obtained from a large project of engineering an EA method for state
administration. The contingency framework is composed of three layers, of which
we focused on the topmost layer pertaining to an EA ME situation.

The framework can be applied to support the selection and adaptation of EA
method engineering strategies, approaches, models, techniques and ways of
organizing an EA ME effort in a situational manner, as well as to carry out the
retrospective analysis of accomplished EA ME efforts. For instance, the situation
in the NEA project can be characterized by the following features: high
importance of EA work to the interoperability of information systems of state
administration; a large set of stakeholders on various administration levels; a need
to have such a general-purpose method for EA domain, which could be later
customized into organization-specific and EA project-specific methods; the
absence of a suitable EA planning method. These situational features, among
other things, affected that the EA ME endeavor was organized in the form of a
specific project which involves a large number of representatives of state
administration, applies a mixed ME strategy of integration and adaptation, and
uses pilot projects to refine the method. Experience got this far from the project
suggests that most essential contingency factors to be considered in the
customization of the EA method for an organization are industry sector and EA
maturity of the enterprise, scope and emphasis of the EA method, and skills and
experience of EA method engineer and EA method users.

The results of this study are preliminary and the subject of the future research.
First of all, the definitions of the current contingency factors should be elaborated
by literature reviews and a more detailed analysis of the experience from practice.
Second, the contingency framework should be extended to cover the two other
layers concerning an EA planning situation and an EA development situation.
Third, in order to fully utilize the EACon framework it is necessary to specify
basic properties of EA ME artifacts and ‘fits’ with the contingency factors.
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Fourth, the framework should be equipped with concrete instructions for how to
deploy it in EA ME efforts in practice. Fifth, empirical studies in different fields
are needed to validate the EACon framework.
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