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Abstract. While adoption of agile software methods is high, little hard, 
rigorous evidence exists as to the success of these approaches. This paper 
describes the design science process that will be used to create a measure for 
productivity in agile development environments. We consider design science to 
be suitable because measuring performance in software development is laden 
with issues around measurability, ambiguity and imperfection. As a result, we 
need the rigor that design science brings while still maintaining relevance.  

Keywords: design science, agile development, productivity. 

1 Introduction 

Agile software development approaches have been widely regarded as being highly 
effective. Many case studies report success stories from agile development projects, 
citing faster delivery, more satisfied and happier customers, and less bugs [e.g., 1].  

Despite the substantial amount of books, journal papers, and industry reports 
reporting the effectiveness of agile methods, there is a lack of hard evidence to 
support this view [2]. The absence of measures in agile may be attributed to the 
people focus of the approach: agile software development assumes a collaborative and 
interactive environment in which developers and customers are highly motivated to 
work together to co-create valuable, working software [3].  

To address this lack of rigor, the authors plan to identify and evaluate a set of 
measures for agile development. Given the focus on rigor, the development of a core 
set of artifacts - and the need for comprehensive evaluation and communication - the 
authors decided to adopt a design science (DS) approach to the research. 

We begin by discussing the relevant literature on DS in Section 2, concluding with 
a description of the DS research (DSR) process that will be used as the basis for this 
study. Section 3 then describes the structure of the research for this study, based on 
the process model in Section 2. In section 4 we draw on the application of DS in this 
paper to reflect more broadly on the DS process. 
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2 Design Science 

Design activities are central to most applied disciplines, and DSR has a long history in 
many fields including architecture, engineering, education, psychology and the fine 
arts [4]. While there is no widely accepted definition of DSR, when distinguishing 
between DSR and Action Research, Ilvari and Venable [5] defined DSR as a research 
activity that invents or builds new, innovative artifacts for solving problems or 
achieving improvements. Such new and innovative artifacts create new reality, rather 
than explaining existing reality or helping to make sense of it [6].  

The DSR paradigm is highly relevant to IS research because it directly addresses 
two of the key issues of the discipline: the central role of the IT artifact in IS research 
([7, 8]) and the perceived lack of relevance of IS research to the business [8]. DS 
seeks to create innovations that define the ideas, practices, technical capabilities, and 
products through which the analysis, design, implementation, and use of IS can be 
effectively and efficiently accomplished.   

The result of DSR in IS is, by definition, a purposeful artifact created to address an 
important organizational problem. An IT artifact represents “any designed solution 
that solves a problem in context.” [9], p. 4-5. Artifacts can be innovations that provide 
a degree of novelty into an application context.  

March and Smith [10] identify two design processes and four design artifacts 
produced by DSR in IS. The two processes are build and evaluate, and the four 
artifacts are constructs, models, methods, and instantiations. The role of artifacts is to 
address heretofore unsolved problems; the artifacts are evaluated with respect to the 
utility provided in solving those problems. The design of the artifact is a non-linear 
process in which uncertainty, uniqueness and conflict can emerge.  

A central concern of DSR has been the development of a systematic and process-
oriented approach to design and the practical application of such approaches [36]. 
Pfeffers et al. [11] designed and demonstrated a process for carrying out design 
science (DS) research in information systems and demonstrated use of the process to 
conduct research in four case studies. The purpose was to develop a DSR process 
(DSRP) model that would meet three objectives: it would be consistent with prior 
literature; be a nominal process model for doing DS research, and provide a mental 
model for presenting and appreciating DS research in IS.  

3 Illustration: Productivity Measurement in Agile Software 
Development 

In this section, we use Pfeffer’s et al. [11] DSR process to present the design of a 
measurement system for agile software development projects. Figure 1 summarizes 
the artifact creation. Our entry point in the creation process is at the objective phase 
and thus, specific for and focused on a tangible outcome. 
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3.1 Problem Identification and Motivation 

First, the problem is defined and motivated [11]. Our problem space is agile 
development where a measure gap impairs project success. We suggest to address the 
agile metrics gap by applying “lean thinking” [2]. This is a “management approach 
that emphasizes creating value for end customers and eliminating activities that are 
not value-adding (waste)” [3, 12]. Lean thinking is rooted in the manufacturing 
industry and can be traced back to Toyota’s 1950s Production System [13].  

3.2 Objectives of a Solution 

In the second stage, the objectives of the solution are specified [11]. In our case, the 
objective is the creation of a system for agile software development projects to 
measure the productivity of these projects. Hence, we aim to achieve the following 
three objectives with the novel artifact: (1) Measurement of agile productivity at any 
stage of the development process; (2) Identification of areas in the process that can be 
improved to achieve higher productivity; (3) Control and comparison of the agile 
development process across teams within a firm and across firms. 

3.3 Design and Development 

In this third stage, the artifact will be created [11]. First, we do a literaure review on 
lean management metrics. Second, we translate the measures to the agile software 
development context. This translation process needs to be sensitive to the similarities 
and differences between lean management and agile software development. For 
example, lean does not appreciate people centred practices and rather promotes 
automated work flow tools, progress measures and simulations [12]. 

3.4 Demonstration 

In this stage, the problem solving capability of the artifact is demonstrated [11]. To 
demonstrate the use of the measurement system to solve the existing gap in 
productivity, we plan to conduct field interventions in firms. 

3.5 Evaluation 

The evaluation focuses on empirical evidence for the effectiveness of the artifact but 
also on the degree of goal/objective achievement [11].  During the field interventions, 
participatory observations and interviews will be conducted with development teams 
and also particular individuals (e.g., managers, developers).  

3.6 Communication 

Communiction of the novel artifact but also of the entire design process will be 
undertaken [11]. For our research, we target scholary and practitioner outlets. 
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Fig. 1. The design science process applied in this study 

4 Reflections on the Design Science Process 

In applying the Peffers et al. [11] DSRM we encounter a number of issues – both 
practical and theoretical. A burning question for the design scientist is what 
constitutes an ‘artifact’. Hevner et al. [6] posit how we might design artifacts that help 
organizations overcome the acceptance problems predicted by theory: “We argue that 
a combination of technology-based artifacts (e.g., system conceptualizations and 
representations, practices, technical capabilities, interfaces, etc.), organization based 
artifacts (e.g., structures, compensation, reporting relationships, social systems, etc.), 
and people-based artifacts (e.g., training, consensus building, etc.) are [sic] 
necessary to address such issues.” (p. 84). 

The term ‘artifact’ is being made to do some heavy lifting indeed, ranging from 
tangible bits of technology, such as software artifacts, through to intensely social 
artifacts, such as “consensus building”. For any given design research project, the 
artifacts to be built need to be identified and boundaries drawn. If the boundaries are 
drawn in an inappropriate manner, for example productivity measures (a technology-
based artifact) are introduced but the artifacts related to training, organizational 
support, and consensus building are not addressed then the DS project will likely fail 
to be accepted. Is this failure attributable solely to the technology-based artifact? To 
the organization-based and people –based artifacts?  

There is a strong sense that problems are pre-existing in the world and that the role 
of design science is to identify these problems and to then propose solutions. This 
seems like a reasonable approach for technology-based artifacts, for which a set of 
requirements can be specified and a solution designed. It is not so apparent that the 
problem solving approach can be taken once the context of application for the artifact 
is taken into account and organizational/people based artifacts are included in the mix. 

Linstone [14] has highlighted some shortcomings of the traditional perspective 
grounded in science and engineering. In this traditional worldview problems are 
defined with the assumption that they can be solved; Linstone (ibid.) argues that 
solving a problem creates new problems - we shift problems rather than solve them. 
Linstone also argues against reductionism (a reliance on data and models as the only 
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Our proposed DSR project has a substantial technology-based artifact content. In 
the first phase, we develop an agile measurement system based on lean principles. 
Evaluation of this artifact will involve agile team members and IS managers with an 
emphasis on technical rationality and the technology-based artifact rather than the O 
and P dimensions (Fig. 2a). A further evaluation will be needed to assess how well 
the agile measurement system works in an organizational context, at which time the 
technology-based artifact will need to be supplemented with organizational and 
people-based artifacts (Fig. 2b). The evaluation resembles an action research project. 

5 Conclusions and Future Research 

Despite the substantial amount of prior agile research, there is lack of hard evidence 
to support the effectiveness of agile methods [2, 17]. To address this issue, the authors 
plan to identify and evaluate a set of measures for agile software development.  
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