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Abstract 
Based on the experience that there cannot be a “one-size-fits-all” method, different situational me-
thod engineering approaches are examined in this paper. The result of the analysis shows that “situ-
ations” are conceptualized very imprecisely. Therefore, we propose to differentiate between situa-
tion and context in situational method engineering. Especially context is neglected in existing me-
thod engineering approaches. To close this gap, we enhance the existing engineering processes by 
adding three steps to facilitate the identification of context factors, enabling the engineering of con-
textual methods. 
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1 Introduction 
The method engineering (ME) discipline is concerned with the processes of designing, constructing, 
and adapting generic artifacts such as models, methods, techniques, and tools aimed at the devel-
opment of information systems or work systems [Brinkkemper 1996]. According to the definition 
of [Alter 2003, Alter 2006], an information system (IS) can be classified as a dedicated form of a 
work system. Therefore, we refer to the objects that are to be engineered or transformed by means 
of a method as “work systems” (WS) in the following. 
A “method” is commonly understood as a “systematic way of acting that leads to revisable results” 
[Greiffenberg 2003], or as a “process that is built upon a set of rules, yielding solutions to a particu-
lar problem type” [Teubner 1999]. Similarly, [Becker et al. 2001] characterize a method as a tuple 
of a task and a set of rules: the former defines the problem type that is addressed by the method, and 
the latter describes prescribed actions aiming at an adequate solution to the problem.  
In order to be applicable for WS development, methods need to be adapted to the specific characte-
ristics of the so-called development situation or project situation. This approach is commonly re-
ferred to as “situational method engineering” [Harmsen 1997] and may be ascribed to Fiedler’s 
“contingency model” [Fiedler 1964]. According to this scientific theory, there is no “best way” of 
organizing or leading a company. On the contrary, there are various internal and external factors 
that influence organizational effectiveness, and therefore the organizational style must be contingent 
upon those factors. This theory was often transferred to WS development in the past [Schonberger 
1980, Weill/Olson 1989, Arinze 1991] and apparently also to the field of method engineering. 
The paper at hand is aimed at contributing to the method engineering discipline by proposing a new 
approach to situational method engineering that explicitly addresses the difference between “situa-
tion” and “context”. The remainder of the paper is structured as follows: In section 2, related work 
on situational method engineering is discussed in depth. Based on the conclusion that there is no 
generally accepted understanding of what is meant by the term “situation”, a model of situation and 
context within WS development method engineering is proposed in section 3. In section 4, a proce-
dure model for contextual method engineering is sketched. Finally, implications and further re-
search are discussed in section 5. 
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2 Related Work 
Change constructions of generic artifacts such as models or methods always bear reference to an 
initial artifact (model, method, partial model, method fragment, method chunk) in contrast to which 
they are configured and/or composed with regard to the characteristics of a specific scenario or 
project type. In addition to the adaptation of generic artifacts, change constructions can as well fol-
low the so-called compositional principle. According to this approach, new constructional results 
are established by assembling artifact fragments (partial models, method fragments, method 
chunks).  
Correspondingly, vom Brocke [2003] differentiates between the two change construction tech-
niques “configuration” and “aggregation”. The “configuration” technique follows the so-called 
adaptive principle, i.e. subsequent changes are explicitly allowed for and planned already at the 
moment of the initial construction of the artifact. On the other hand, the aggregation technique fol-
lows the compositional principle, permitting changeability that is, at least to a certain degree, almost 
unrestricted.  
Following this systematization, we propose to divide change mechanisms and reuse concepts of the 
method engineering discipline into “situational method configuration” on the one hand and “situa-
tional method composition” on the other hand.  

2.1 Situational Method Configuration 
The distinguishing mark of situational method configuration is the adaptation of a so-called base 
method against the background of a specific development situation or project situation of WS de-
velopment [Karlsson et al. 2001, Karlsson/Ågerfalk 2004]. According to Karlsson/Ågerfalk, the 
adaptation process of a generic method is organized in three distinct phases:  

• Defining Configuration Packages. A Configuration Package (CP) represents the configura-
tion of a base method with respect to the characteristics of one single, well-defined part of a 
development situation.  

• Combining CPs in Configuration Templates. A Configuration Template (CT) represents the 
comprehensive configuration of a base method with respect to a vector of recurrent project 
characteristics mapped onto a development situation that comprehends several delimited 
characteristics. Thus, a CT is based on a specific combination of CPs. 

• Selecting a CT that is adequate for the project situation. By identifying the characteristics of 
a project situation and matching them with the characteristics of a CT, an adequate configu-
ration of the base method with respect to the project situation can be obtained. 

 
Fig. 1. Situational method configuration [Karlsson/Ågerfalk 2004] 
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The configuration process proposed by Karlsson and Ågerfalk [2004] (cf. figure 1) is characterized 
by its systematic structure and its intuitive comprehensibility. However, the authors do not provide 
a proper definition of what is actually meant by the terms “development situation” and “project sit-
uation” respectively. Karlsson and Ågerfalk merely point out that a development situation “is an 
abstraction of one or more existing or future software development projects with common characte-
ristics”. However, the authors do not offer any guidance in identifying and/or defining those charac-
teristics.  

2.2 Situational Method Composition 
The fundamental idea of situational method composition is the situational selection and orchestra-
tion of artifact fragments with respect to the specifics in a WS development situation. Unlike situa-
tional method configuration, the composition process is not aimed at configuring one single base 
method but at combining and aggregating several method chunks in order to establish new construc-
tional results. This approach to situational method engineering (cf. figure 2) is widely-used and dis-
cussed in-depth in the scientific literature, e.g. [Brinkkemper 1996, Punter/Lemmen 1996, Rol-
land/Prakash 1996, Harmsen 1997, Brinkkemper et al. 1998, Baumöl 2005].  
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Fig. 2. Situational method composition [Brinkkemper 1996, Harmsen 1997] 

Based on the seminal contributions of Brinkkemper and Harmsen, the composition process can as 
well be subdivided into three phases: 

• Identifying situational characteristics. As a first step, it is necessary to identify situational 
characteristics that can be used both for characterizing specific development project types as 
well as artifacts and artifact fragments respectively.  

• Decomposing generic artifacts into artifact fragments. In order to fill the method base, ge-
neric artifacts like methods, techniques, and tools need to be decomposed into artifact frag-
ments. Furthermore, the artifact fragments and their interrelationships need to be described 
by use of the situational characteristics defined in the first phase of the process. 

• Composing artifact fragments into a situational method. The actual composition of a situa-
tional method takes place in the third phase by choosing and orchestrating artifact fragments 
according to well-defined construction or composition principles in order to fit the situation-
al characteristics of the development project.  

Although even early contributions to situational method composition put significant emphasize on 
the necessity to identify situational characteristics [Brinkkemper 1996, Harmsen 1997, Brinkkemper 
et al. 1998], merely two articles offer some guidance regarding this requirement: 
Punter and Lemmen [1996] propose to apply the MADIS modeling framework [Essink 1986, Es-
sink 1988] for the characterization of the problem situation at the one side and the artifact fragments 
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on the other side. The underlying idea of MADIS is that the WS development process can be 
viewed at different levels of abstraction (object system modeling, conceptual IS modeling, data sys-
tem modeling, implementation modeling). At each level, identical aspect domains (goal structure, 
environmental interaction, functional structure, entity structure, process structure, system dynamics, 
allocation aspect, realization aspect) have to be considered as part of the development process [Pun-
ter/Lemmen 1996].  
According to Rolland and Prakash [1996], a development situation is characterized both by the 
problem domain and the subject area (cf. figure 3). Within the problem domain, the situational fac-
tors complexity (simple, moderate, complex) and risk (low, moderate, high) are evaluated for both 
the target domain and the project domain [Rolland/Prakash 1996]. With respect to the specification 
of the problem domain, the authors refer to [Franckson 1994] but fail to explicitly derive or state 
reasons for the choice of the situational factors. 
 

 
Fig. 3. Specification of a development situation [Rolland/Prakash 1996] 

2.3 Research Gap 
Irrespective of the preferred way of configuring (cf. section 2.1) or composing (cf. section 2.2) ge-
neric methods with regard to the characteristics of a specific scenario or project type, there is gener-
al agreement among all authors dealing with issues of situational method engineering that one needs 
to explain the characteristics of the relevant development situation and to adapt generic methods 
with respect to these situational characteristics. However, there is obvious dissent among the au-
thors about what exactly is meant by the word “situational”. Table 1 gives an overview of some 
related concepts. 
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Author Concept Concept description 

[Brinkkemper 1996, Harmsen 
1997, Brinkkemper et al. 1998] 

Project environment Since every project is different, the project environment must be cha-
racterized according to a list of contingency factors. 

[Punter/Lemmen 1996] Project environment The project environment is characterized by the problem situation and 
its contingency. Both the problem situation and the method fragments 
are described using the MADIS framework. 

[Rolland/Prakash 1996] Situation The development situation is characterized by the problem domain and 
the subject area. Within the problem domain, the situational factors 
complexity and risk are evaluated for both the target domain and the 
project domain 

[Karlsson et al. 2001, Karl-
sson/Ågerfalk 2004] 

Project situation The project situation describes the characteristics of a specific software 
development project. 

Development situation A development situation is an abstraction of one or more existing or 
future software development projects with common characteristics. 

[Baumöl 2005] Reference context Reference contexts are abstractions of project types that share common 
characteristics. 

Table 1. Concepts used for specifying situational characteristics of project situations 

Aside from the contributions of Punter and Lemmen as well as of Rolland and Prakash, current re-
search in the field of situational method engineering offers no support at all in how to actually spe-
cify WS development situations.  
Therefore, the paper at hand is aimed at bridging this gap by proposing a terminological differentia-
tion between the concepts “situation” and “context” as well as by sketching a procedure model that 
incorporates the idea of context into the situational method construction processes. 



Contextual Method Engineering  9 

3 Situation and Context within Method Engineering 
All existing method concepts in the discipline of method engineering contain a procedure/activity 
model to accomplish the creation or transformation of a certain artifact [Braun et al. 2005], also 
referred to as “product” by some authors [Prakash 1999]. While for IS methods this artifact is main-
ly an information system [Truex/Avison 2003], the concept of a method is also applicable for engi-
neering and transforming work systems [Baumöl 2005]. As stated in the introduction, we stick to 
the term “work system” [Alter 2003] to subsume any systems where methods are applicable on. 
These systems consist of one or more system elements that are to be engineered or changed by the 
method. In the following, we use the term “transformation” for any engineering or change of a work 
system. 
Consequently, a method can be viewed as a systematic aid that helps transforming a work system 
from an initial state to a target state (cf. figure 4). In the following, we name the work system that is 
transformed by the method’s activities WSS, its initial state SA and its target state SZ. WSS consists 
of a set of system elements [Rüegg-Stürm 2002] that are transformed by the method.  
 

 
Fig. 4. Situation and context of business and information systems within method engineering 

The tuple (SA; SZ) is qualified as “situation” by some authors [Rolland/Prakash 1996, 
Karlsson/Ågerfalk 2004]. This means that a situation can be characterized by an initial state and a 
designated target state of a work system:  
 

SA := initialStateOf[WSS] (1)
SZ := targetStateOf[WSS] (2)

Situation := (SA; SZ) (3)
 
A more suitable designation for “situation” might be “project type” or “task type”. Nevertheless, we 
retain the term “situation” because it is part of the established terminology in method engineering. 
Table 2 shows two example situations that might come up in data warehouse development. 
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Method artifact WSS Situation description Initial state SA Target state SZ 
Informational/ analytical IS 
landscape and its supporting IT 
processes (for elements see e.g. 
[Inmon 1997, Kachur 2000, 
Inmon 2002] 

Data warehouse development, 
“green field” (initial develop-
ment) 

Elements are non-existent. Data warehouse is implemented 
and filled with initial data, devel-
opment, operation, and support 
processes are established. 

Data warehouse development by 
integrating independent data 
marts (consolidation) 

Independent data marts are exis-
tent, maintained and are regularly 
refreshed with data, data between 
data marts is inconsistent, no data 
warehouse does exist. 

Data warehouse is implemented 
and filled with initial data, devel-
opment, operation, and support 
processes are established, former 
data marts are abolished, plat-
forms are reused as far as possi-
ble. 

Table 2. Examples of situations in method engineering 

Situations influence effectiveness and efficiency of method application [Baumöl 2005]. This fact 
leads to the concept of situational method engineering where methods or method chunks are treated 
as situation-specific (cf. section 2). For each situation a suitable method has to be constructed either 
by recombining existing situation method chunks or by adapting an existent method to the situation. 
A way to systematically identify situations is presented in [Baumöl 2005]. 
Besides situation, there are other – environmental – contingency factors [e.g. Ives et al. 1980] that 
influence effectiveness and efficiency of method application. It is a matter of fact that each WSS is 
part of a larger work system; e.g. an information system is part of an IS landscape, an IS landscape 
is part of a company, and a company is part of a business network. We refer to this larger work sys-
tem as WSG, with WSS as a subset of WSG. All elements that are not part of WSS, but part of WSG 
can be referred to as environmental work system of WSS. This environment WSK is outside the 
transformation scope of a method. It may consist of non-changeable system elements or of system 
elements that may not be changed. Although outside the method’s transformation scope, the state of 
these environmental work system elements may influence the applicability of transformation proce-
dures or techniques, e.g. in form of restrictions. In the following, we refer to the state of this envi-
ronment as “context”. The context is invariant during method application: 
 

KA := initialStateOf[WSK] (4)
KZ := targetStateOf[WSK] (5)

Context := KA = KZ = K = stateOf(WSK) = stateOf (WSG \ WSS) (6)
 
Table 3 lists some exemplary context element states of a method and their potential impact on me-
thod applicability.  
 

Method artifact WSS Context description Possible impact 
Informational/ analytical IS 
landscape and its supporting IT 
processes (for elements see e.g. 
[Inmon 1997, Kachur 2000, 
Inmon 2002] 

Large company (>10000 em-
ployees) and large data ware-
house 

- Building a permanent organizational unit for data warehousing is 
strongly indicated to maintain the data warehouse [Winter/Meyer 
2001]. 

Medium company (1000 < no. of 
employees <=10000) and small 
data warehouse 

- Building a permanent organizational unit for data warehousing is not 
cost-effective to maintain the data warehouse, instead roles should be 
integrated into existing business organization [Limacher 2005]. 

Table 3. Examples of contexts in method engineering 

To summarize, both context and situation are relevant factors to be considered during method con-
struction and application.  
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For our concept of situation, a development methodology to identify and structure project types is 
proposed in [Baumöl 2005]. Most existing ME approaches are designed to consider situation (cf. 
section  2).  
For the concept of context, such a methodology is missing, and context is neglected by existing me-
thod engineering approaches focusing on product or project types (cf. section 2).  
Therefore, in the next section we describe a procedure for context-adequate method construction 
that can be integrated into any existing situational method engineering methodology. Since the con-
text may become very complex due to the theoretically unlimited size of the environment of WSS, 
relevant factors have to be identified that describe the context. Afterwards, these context factors can 
be used as configuration parameters or as method metadata as it is proposed for situation descriptors 
in situational method engineering approaches [e.g. Rolland/Prakash 1996]. 
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4 A Process for Contextual Method Engineering 
The purpose of the process is to identify the context(s) in which a method component has to be va-
lid, and to engineer a suitable method for these context settings. Since there are several method en-
gineering approaches, we build our procedure around any epistemologically valid method engineer-
ing methodology fulfilling the following criteria:  

• The method construction process results in a method or method component that is suitable 
for a given situation.  

• The method construction process contains a validation of the constructed method compo-
nent.  

• The method construction process is iterative, i.e. the method can be further refined after 
construction.  

All methodologies described in section 2 fulfill these criteria. Our process consists of four steps, 
incorporating the selected method construction methodology as last step (cf. figure 5). In the fol-
lowing, we describe each step and illustrate it with an example of designing a method in the field of 
data warehousing. 
 

 
Fig. 5. Generic process for contextual method engineering 

Step 1: Plan or evaluate method 
As we worked out in the previous section, the context influences the appropriateness of method 
application as well as the design of the method’s product/artifact. Therefore, as a prerequisite for 
identifying context factors, at least a rough idea about the method itself and the method’s product 
has to exist. We distinguish between two initial situations of our process:  

1. No method for a given situation exists yet: In this case, a method has to be built from 
scratch. If so, the procedure model and a product model of the planned method have to be 
outlined first. 

2. A method for a given situation exists: In this case, the method has to be enhanced for con-
textual appropriateness. If so, the procedure model and the product model can be extracted 
from the existing method. 

Example. We plan to develop a method for implementing an IT costing and charging process for 
data warehouse organizations. As basis we identify an existing method that is based on the IT Infra-
structure Library (ITIL). This method is not context-specific, i.e. it claims to be suitable for all IT 
organizations. Its products are a cost model, IT services, and a charging model to be implemented in 
the IT organization. 
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Step 2: Identify context factors 
For the procedure and product model extracted in step 1 context factors are identified. This step 
includes a systematic screening of the existing body of knowledge about the product and of existing 
procedures to design the product. This includes:  

• Existing models, methods, procedure models and theories about the method’s artifact, 
• existing generic knowledge about procedure models, and 
• experiences from practice projects or gained by observation. 

The list of collected context factors may become very long. To reduce the list to potentially relevant 
context factors, the following criteria should be applied: 

• There is empirical or theoretical evidence that the context factors have an impact on the me-
thod artifact and/or on the procedure to design the artifact.  

• Context factors are invariant during method application. Otherwise, they are part of the me-
thod’s product and are input for situational method engineering (step 4). 

To compact the list, context factors should be classified and aggregated respectively systematized in 
a hierarchy. For each context factor, possible values and/or its range have to be specified. 
Example. Screening the body of literature we identified three potentially relevant context factors 
that restrict the applicability of the ITIL-based method: The maturity stage of the IT organization 
and systems [VanLengen/Morgan 1993], the coordination form between IT and business organiza-
tion [McKinnon/Kallman 1987], and the organizational positioning of the data warehouse service 
provider [Winter/Meyer 2001] affecting the IT services offered. Maturity can be assessed by CMMI 
stages of the IT processes [Ahern et al. 2003]. Coordination form can be expressed with the respon-
sibility center concept (cost center, profit center, investment center) [Earl 1989]. Organizational 
positioning can be measured by the activities that are within responsibility of the data warehouse 
organization and of the business organization [Klesse/Winter 2006]. 

Step 3: Analyze context factors 
In reality, not all context factor values do exist in any combination. Consequently, a method does 
not have to address all possible permutations of context factor values but only those combinations 
occurring with a certain frequency in practice. To extract these combinations, an exploratory empir-
ical investigation can be conducted. This investigation should survey all potentially relevant context 
factors and their values in the population for which the method should be applicable. Relevant con-
text factor value combinations can be extracted from the collected data by factor analysis and clus-
ter analysis techniques [Tabachnick/Fidell 2006]. The result of this analysis should be “scenarios” 
bundling context factor values that are common in reality.  
Example. The analysis of the context factors led to the following results: Data warehouse organiza-
tions have reached a medium to high level of maturity today [Chamoni/Gluchowski 2004]. Most 
data warehouse organizations are responsible for costs only [Klesse 2005] and positioned as “data 
warehouse competence centers” or “business service providers” according to their activity profile 
[Klesse/Winter 2006]. 
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Step 4: Engineer and validate method 
For these scenarios, one ore more method fragments have to be constructed in step four. Depending 
on the method engineering approach, the resulting methods can be of the following types: 

• Method, configurable for scenario: This type of method can be applied to a real-world-
context by analyzing the context factors and configuring it for this context. 

• Method, scenario-specific: This type of method is only applicable in one or more scenarios 
it was developed for. 

• Method, scenario-independent: This type of method is applicable in all scenarios identified 
in step 3. 

Regardless of the method type developed, the method has to be validated by applying it in the sce-
nario it is claimed to be valid for. 
Example. Since the most probable scenario of a data warehouse service provider is a mature “data 
warehouse competence center” responsible for costs, a method has to be developed and validated 
for this scenario only. 
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5 Conclusion and Further Research 
Our analysis of existing method engineering approaches showed that nearly all approaches claim to 
incorporate situation or context factors. Nevertheless, the existing engineering methodologies do 
not describe what these situational or context factors comprise of and how to identify them. 
In our paper, we presented a new approach to situational method engineering. Based on the conclu-
sion that situation and context are different determinants of method applicability, we proposed a 
procedure model that incorporates context into (situational) method construction processes. Our 
procedure model guides the identification of relevant context factors, examines their occurrences in 
practice, and classifies them into scenarios. For these scenarios, suitable methods can be constructed 
that might be more appropriate than generic methods focusing solely on situations and not incorpo-
rating context factors. 
Based on the initial work presented in this paper, three broad categories of research opportunities 
exist.  
First, our process for identifying relevant context scenarios can be transferred to the identification 
of situations. This would enable a more systematic classification of situations. Using a systematic 
approach for identifying contexts and situations, common “reference” contexts and situations could 
be collected. With evidence about their frequency of occurrence in practice, information systems 
discipline could concentrate on developing situational and contextual methods for the most common 
scenarios and project types. 
Second, our process could be extended to cover epistemologically valid method construction 
processes by evaluating and combing existing method engineering approaches described in section 
2. Developing a reference process or even a method for method construction itself would help me-
thod engineers to systematically design new methods.  
Third, a reference information model of method chunks and their context and situations could be 
designed. This would enable storing and managing situational/contextual method elements in an 
electronic method base, and therefore enhance reusability of method chunks.  
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