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Abstract. This doctoral study was initiated to explore the relative importance of organizational issues in
software process improvement. It is based on a pilot case study, a multiple case study of twelve organizations, and a quantitative survey among 120 software organizations. The ﬁndings from the investigations
suggest that the key to successful learning is a continuous and simultaneous dialectic interplay between the
knowledge that the organization has established over time, and the knowing of the organization’s
members in their respective contexts. Also, the ﬁndings indicate that success depends critically on six
organizational factors. Finally, the ﬁndings show that there are important diﬀerences between small and
large software organizations, speciﬁcally in the ways in which they react to unstable and changing stimulus
situations.
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The term ‘‘software engineering’’ was coined at the historic NATO conference in
Garmisch-Partenkirchen in 1968 (Naur and Randell, 1969) as an answer to the
problems in software development. It was deliberately provocative, implying the
need for software development to be based on the principles and practices seen in
engineering. Thus, the point of departure for most of the subsequent eﬀorts in
addressing the problems in software development has been to treat the entire task of
software development as a process that can be improved through engineering
methods.
However, software development and software process improvement (SPI) involves
organizational as well as technical issues. While software engineering has been offered as a way of resolving the intrinsic technical problems, the organizational
problems need another approach. Nevertheless, both classes of problems need to be
jointly resolved to improve the process of software development—they are co-producers of the outcome.
Concern with the relationship between the problems in software development and
organizational issues is not a new phenomenon. More than 25 years ago, Lucas
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(1975) wrote a classic book on why information systems fail, suggesting that ‘‘the
primary cause for system failure has been organizational behavior problems.’’ There
is, however, an increasing amount of evidence to suggest that organizational issues
are now more important, and will become even more critical, to the successful
improvement of software development than they were when Lucas wrote his book
(see e.g. the October 1993 issue of Communications of the ACM and the May/June
2001 issue of IEEE Software).
Still, the typical response to the persistent problems in software development has
been to apply even more rigorously the principles of engineering. Organizational
issues are often ignored or not properly addressed in much of the recent literature,
with only a handful of studies being reported. Furthermore, organizational issues are
only treated implicitly, or in many cases not at all, even by managers who perceive
organizational issues to be of more importance than technical issues in determining
the successful outcome of systems development projects (Doherty and King, 1998).
To help ﬁll this gap, this doctoral study was initiated to explore the relative importance of organizational issues in enabling software process improvement.
To narrow the focus of the investigation, the research problem was addressed by
studying three research questions. The ﬁrst question focused on identifying the key
processes that are part of a successful software organization’s learning cycle. This
part of the investigation was grounded in prior consulting experience in software
development and observations done in a pilot case study as well as in a multiple case
study of 12 software organizations. In addition to identifying SPI as a social, collaborative activity, these investigations also led to the identiﬁcation of sense making,
knowledge creation, and purposeful actions as the foundations of the learning
software organization. Therefore, to explain why some SPI initiatives are more
successful than others, a dynamic model of SPI was constructed that incorporated
these foundations. The main conclusion on the ﬁrst research question was that the
key to successful learning is a continuous and simultaneous dialectic interplay between the knowledge that the organization has established over time, and the
knowing of the organization’s members in their respective contexts.
The second question focused on identifying the key factors for success in SPI. In
addressing this question, a literature review of more than 600 references and a
quantitative survey of 120 software organizations were performed. Based on the
results of bivariate correlational and multiple regression analyses, the main conclusion on the second research question was that SPI success depends critically on six
organizational factors: business orientation, involved leadership, employee participation, concern for measurement, exploitation of existing knowledge, and exploration of new knowledge. This suggests that, rather than trying to imitate technical
procedures, software organizations should focus their SPI eﬀorts on creating an
organizational culture within which these procedures can thrive.
The third question focused on ﬁnding the relationships between organizational context and modes of learning in software organizations. Two important results emerged
from the investigation of this research question. First, the results showed that environmental turbulence had no inﬂuence on the level of SPI success. What’s more im-
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portant, however, was that large successful and small successful organizations diﬀered
fundamentally in their respective approach to SPI. The most important conclusion on
the third research question was that small software organizations, in turbulent environments, require learning strategies that are closely aligned with explorative behavior, while at the same time promoting the exploitation of past experience.
The conclusion on the research problem was that SPI cannot be managed, but
only enabled through the space in which the software organization creates the
possibilities for sense making, knowledge creation, and purposeful action. Taken
together, the answers to the three research questions constitute the main contributions of the dissertation. So, returning to the original question on how software
organizations can enable SPI, the study found that a diﬀerent context than that
proclaimed by current ‘‘best practice’’ SPI approaches must be created.
The main contribution of the dissertation is to increase the understanding of the
inﬂuence of organizational issues by empirically showing that they are as important
in SPI as technology, if not more so. This suggests that the large literature on
organizational theory, developed in non-software settings, has more relevance to
software development and SPI than has previously been recognized in software
engineering. Also, it suggests that software organizations that want to prosper in the
21st century should synergistically combine technology with social collaboration to
become learning software organizations.
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