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INTRODUCTION

Software process improvement (SPI) initiatives encompass a broad range
of potential changes to the software development and maintenance
process. An SPI initiative can be as simple as implementing a new package
for software version control or as complex as changing the way developers
work with system stakeholders to identify necessary software require-
ments. While the scope of the actua initiative may vary, the key issue
is that SPI means change of some kind to the way people conduct the work
of software development and maintenance. Changing people’s work
habits is frequently perilous, as has been confirmed by the reported 70%
failure rate of SPI projects (SEI, 2002). Software development organi-
zations continue to implement SPI with the hope that such initiatives will
reduce defects, improve overall productivity, lower costs and enhance the
repeatability of project results (Humphrey, 1998).

While current research has extensively explored the reasons for success
and failure of SPI through case studies, observation and surveys of
project participants, research has been unable to produce a clear formula
for successful SPI implementation. What has become clear is that
managing SPI is similar to managing any other form of profound
organizational change and requires broader understanding of the effects
of organizational culture and politics on that change. According to Peter
Senge et al. (1999), if we believe that organizations are living organisms
capable of learning and growth, then we should stop asking why people
resist change and instead attempt to understand the natural response of
the enterprise, given its traditions, norms and assumptions. This paper
explores the cultural and political issues affecting work process change
within a software development enterprise.

BACKGROUND

Much research has been performed to describe and understand the
reasons for the failure of SPI initiatives. This section of the paper
describes the current research into software process improvement
initiatives to understand the motivation for our study.

Why Do Organizations Undertake SPI Initiatives?
Organizations undertake SPI initiatives for a broad set of reasons that
can be divided into three basic categories: To address a particular problem
in the results of the process (e.g. too many software defects, low
personnel productivity, incorrect specifications); to gain outside vali-
dation of the development process (CMM or ISO certification); or to
align more fully with a recently acquired (or acquiring) organization’'s
processes (Baddoo and Hall, 2002).

What Motivates Software Practitioners During SPI?

Research indicates that the primary reason people are willing to change
software processes is evidence of the benefits of the change (Baddoo and
Hall, 2003). Other reasons are dependent upon the role of the person
within the organization but include such factors as (Baddoo and Hall,
2002):

. Visible senior management support, input into the type of
process changes, and sufficient resources available to maintain
the initiative (for software developers);

. Ability to make decisions about the changing processes, suffi-
cient resources available to maintain the initiative, and ability
to change processes as needed (for project managers); and

. Ability to meet financial/managerial targets more effectively
and relative cost benefits of the initiatives (for senior managers).

A key issue with the reasons above is that most are dependent upon clear
evidence of the success of SPI. Unfortunately, research has shown that
few organizations have historical metrics to use for comparison or a
reliable new metrics program in place to evaluate the effectiveness of
SPI initiatives (Iversen and Mathiassen, 2003). In addition, it has been
demonstrated that process changes may require several evolutionary
iterations to become successful (Borjesson and Mathiassen, 2004)
implying that some organizations abandon the initiative before it has
a chance to become successful.

Why Do Software Process |mprovement Projects Fail?
Through case studies and surveys (Borjesson and Mathiassen, 2004;
Baddoo and Hall, 2003; Humphrey, 1998; Humphrey, 2002; lversen, et.
al, 2004), research has shown the following factors are related to the
failure of SPI initiatives: Lack of a fully-defined problem to be solved
through SPI; lack of management support; mismatched accountability
measures among levels of project participants; lack of acceptance by
software professionals; lack of sufficient resources available to the
project; lack of ongoing support and management commitment to the
changes; miscommunication among project participants; and poor and/
or incomplete change management processes.

Most of the factors above relate to the management of change and are
common to comprehensive new policies or procedures introduced in an
organization. The factors themselves do not provide great insight into
how to help an organization sustain the type of profound process change
triggered through SPI.

What Are The Prescriptions for SPI Success?

Studies of both successful and unsuccessful SPI initiatives have shown
some patterns for success, but none with guaranteed steps to follow for
every project. Some of the dominant prescriptions for success include
(Kim, 2004; Borjesson and Mathiassen, 2004; Rainer and Hall 2003):

. Establish a separate process management group with authority
and responsibility to create and implement process changes.

. Define and communicate the problem to be solved through the
SPI initiative.

. Gain commitment from key stakeholders.

. Be prepared to begin slowly and implement changes with a phased
approach.

. Publish evidence of SPI success.
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At the same time, however, research into organizational change has
shown that even following the advice above it may not be possible to
achieve sustained change in an organization (Senge et al., 1999).

Is SPI-Induced Change Different From Other Organizational
Changes?

None of the above findings is substantially different from those
discovered during any other form of change seeking to modify an
individual’s work methods. Studies have documented the continuing
failure of change initiatives in organizations, attributing the problems
to issues very similar to those found in the SPI literature (Senge et al.,
1999; Argyris and Schon, 1996).

Much of the current research has studied the personal and organizational
changes produced from the implementation of SPI initiatives as if it were
separate from other types of change in organizations. Very little of the
current research references existing literature on organizational change.
Two notable exceptions are a study that evaluates the Software Engi-
neering Institute’s (SEI) Capability Maturity Model (CMM) from an
organizational culture viewpoint (Ngwenyama and Nielsen, 2003) and
a study that uses potential independent variables from the organiza-
tional learning and change literature to create a model of the key factors
correlated with success in software process improvement (Dyba, 2005).

By not including the current literature on organizational change, the
existing studies of SPI neglect the effects of organizational culture and
political interactions on the potential success of an SPI initiative. We
posit that the basic culture of a software development organization can
provide insight into the relative success or failure of an SPI initiative.
Culture can be likened to the “personality” of an organization. Culture
is the tacit, shared and coherent understandings about who and what
matters; how, what and why things get done (Schein, 1985).

It is possible that the culture of a software development organization
affects the way that major organizational change is implemented. For
instance, the managerial culture of a software development organization
may encourage greater collaboration from participants at all levels of
the organization (Ngwenyama and Nielsen, 2003). This managerial
culture would make it difficult to enforce substantial change to the work
processes of employees. Our study explores this and other organiza-
tional change issues by examining the culture and political interactions
of two divisions of a company undergoing SPI initiatives.

DESCRIPTION OF THE STUDY

The objective of this study is to develop theory grounded in empirical
evidence. The research design for this study is what Yin (1994) terms
an “embedded multiple case” design. The primary unit of analysis for
this study was the division. Embedded within each division was a set of
three groups. A group consisted of people with the same (or very similar)
job responsibilities. The groups were the same across the two cases. We
studied three groups for each of the two cases. The groups were Software
Engineers, Project Managers and Senior Managers.

Two divisions served as the cases for this project. They were divisions
of the same company, IT Develop Co., which provides software and
services for business management, has annual revenue of $1 billion and
employs about 7,000 people. Division A serves as an application service
provider for payroll applications for small to medium businesses. It
employs approximately 700 people. The software engineers in Division
A produce software to support the application service business. The
customers for the software engineers are ultimately the clients who
purchase the service, but the software engineers actually work with
business analysts who then work directly with the customers. Division
B produces shrink-wrapped software for accountants. It employs
approximately 600 people. The software engineers in Division B work
with marketing analysts to produce software suitable for the final end-
users who are accounting firms.

Both divisions had implemented SPI initiatives in the year prior to this
study. Division A had implemented a new version control system for
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Table 1. Focus group participants

Software Engineers Project Managers Senior Managers

Quantity in focus DivisionA: 7 Division A: 4 Division A: 6
group Division B: 9 (two groups) Division B: 6 Division B: 3
Job Responsibilities | Requirements definition with Project planning, risk Strategic planning,

clients, design, coding, testing,
documentation

assessment, estimation,
control, management,
reporting

project definition,
initiation, overall

Range of Experience 5—30years 3-16years 3—20years
Range of no college to masters degree | bachelors to masters bachelors to masters
Educational Level degree degree

software development and had started using Fagan inspections for
documenting initial specifications and testing. Division B had imple-
mented a version control system for testing (different system than
Division A), Fagan inspections (similar to Division A), and a workload
balancing system. Both divisions were contemplating additional SPI
initiatives during our study, but the focus for data collection was on the
initiatives already implemented. Management told us before beginning
the study that Division A had implemented the initiatives partially,
while Division B had completely implemented all SPI initiatives. We
were also told that the company considered the initiatives at both
divisions to be a success.

Data Collection and Analysis

Data were collected through interviews and study of documentation.
Face-to-face, semi-structured, focus group interviews formed the pri-
mary method of data gathering. Table 1 summarizes the size and
demographic information for the focus groups.

FINDINGS AND ANALYSIS

Each separate focus group was asked to discuss explicitly the topics
shown in Table 2. Many of the results shown in Table 2 are in alignment
with other studies of SPI. Each of the groups had a clear reason for
implementing SPI and those reasons were the same across the three
groups within a given division. The reasons given for the success and/
or failure of SPI were also similar to existing studies.

The results that were striking became clear during the analysis of
Division A. In Division A, the three groups had substantially different
views of the relative success of SPI. As shown in Table 2, the Software
Engineers (SE’'s) had abandoned the new processes three months before
our study began, but the Project Managers (PM’s) and Senior Managers
(SM’s) believed that the initiatives were a resounding success. We
explored this finding again in Division B. We found a similar, but less
striking result. The SE’s in Division B felt that some of the initiatives
were successful and others were not. These SE’s were unable to identify
any actual changes to their work processes, but they still felt that some
were successful. They defined success in this case as “not having to work
overtime during the peak period. Work is now spread more evenly over
the whole year.” We found the same perception with the PM’s in
Division B. Unlike the PM’s in Division A, the PM’s in Division B were
aware that some of the initiatives were not successful. However, the
SM’s in Division B were oblivious to the level of implementation of SPI;
they felt that the initiatives were completely implemented, should be
considered a success and looked forward to additional SPI’s.

We found substantial similarities among the three groups between the
two divisions. The SE’s in Division A had the same attitudes and issues
as those expressed in Division B. The SM’s in the two divisions also
shared ideas. The PM’s were a little different between the two divisions.
The PM’s in Division A were very optimistic about SPI, felt that it was
a great success and believed that increased customer satisfaction was due
to new processes (processes abandoned by the SE’s in Division A). The
PM’sin Division B, on the other hand, were far more aware of the actual
status of implementation and were actively discussing among them-
selves ways to customize SPI so that it would work better within their
division. There were far more similarities among the people in the three
groups, however, than there were between the divisions. Thus, the
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Table 2. Summarization of results from groups in divisions A and B Table 3. Findings from groups about SPI cultural and political issues
Topic Div. | Software Engineers Project Managers Senior Managers SPI Issue Software Project Managers Senior Managers
Reasons for A Heed to betier capture user HNeed o better satisfyuser | Need to improve existing Engineers
implementing TeouiterneTds reqquiteraents processes to better satisfy Whio is resp onsible for Mixed responses, bt Senior management Senior management,
SPI custorer dernand 0 - N essentially didn’t know. | andfor central software
Heed to more completel Mewdyacquited hyra dlo?s_ll_lg _‘1 particular ergine eting process
test productsbefore releasing | company that required General improve e nt of SPI inftiative? ?u e P
1o customers. more defined processes development efforts for : group. .
betler cost control. Why are SPI initiatives Mixed responses, but To solve a particular To generally produce a
1 by the essentially dide’t koow. | problem. better product and satisfy
B Loss of market share due to Loss of marketshare due to [ Opportumity to enhance :;,. ganization? custot et teuirements
defective software. defectrre softrare. productivity. with greater cost control.
Mewly areuired bya Newly soquired bya Loss of market share due to Whe is responsible for Senior management, Seriot managetment. o enforcement —
corapany that required more | corpany that required defective software enforcing SPIchanges? process use should
defined processes. mote defined processes should be the choice of
Balance workload famid Balanse workload fimid _ _ the participants.
avertire . avertitne. Who is responsible for Fenior management. Froject management Project management
Personalole | 4 | Leam the process Encourage SE’s tonse the | Identifircoalition of willing customizing SPI andor central software  andfor central software
in SPI process mmimns_ dl“nges? EILEINEBILILE PIOCESS ENZINEETLIZ PIOCESS
. Sroup. group.
E;’:ate method to evalunte et How is the need for SPI General meetings Project meetings and General meetings.
Create method to evaluate communicated? talkirg about the etail
LS problemsin the
E Laam the process. Decide what aspectsafa Decide what processss organization
Fignre aut how to given SPI mightbenefita need to be improved. How are SPI initiatives Through mtt}al training | Projectmeetings Dot General meetings and
ingorporate process into particular project tear. Choose appropriats process introduced? classes. Don't find ot | always know when an anhowncem ents.
work habits initiatve urtil classes are initiative is introduced
scheduled.
Clory e Fersonal choice. Sel Thisi il Mix ed b
— - How are SPIchanges ersonal choice. Select sis aproblem. ix ed responises, but
Perception of | 4, Failed; new processes Successful, new processes | Very successful incom orated into work those changes that Changes need o be essertially ddn’t know
i ahandoned. are being used. P ora .
relative activities? make the most sense better customized for a
success of E Some successful, most Some suceessful, most Very successful and discard the rest. given project or
SPI ahandoned. abandoned. situation
Reasonsfor | A Mo support from Processes help elicit Good commmisation.
SUCCesS management. customer requirements.
“;‘g;’; Talure Too ruch required Processes enhance testing
of P . .
= methods. Table 4. Findings from groups about organizational cultural and
Ho support from Na clear defindtion of Good comrmunication. A H
B management. process imple mentation Cood SPI chai pOIlthaI Issues
requirements oo chnlee
Signs of rs Used some process Mew processes have Fewer complaints from . F . f
improvement suggestions to i prove increased client satisfaction | clients about their Organizational Software Engineers Project Managers Senior Managers
from SPI persomal testing me thods with software satisfaction with softeare Issue
B Used some process Fewer defects insoftware. | Slightincrease in market
sgge stions o i prove die How do people Informally — small Inform ally — small Informally — small
personal developmaent . generally meetings, lunch meetings, lunch meetings, lunch
methods. Fewer defects in software cutr_nlf?_unlqcale about cotrversations, hatl talk conver sations, hall talk cotrversations, hall talk
activities?

findings of the cultural and political interactions will focus on the three

groups, rather than the divisions.

INDUCED FINDINGS FROM INTERVIEW

DISCUSSIONS

Howw is bad news
communicated to

Try not to doit. Just
allowr the news to

Try not to do it. Small
meetings if absolutely

Opento dl news Open
door policy and skip-

rmanagemert? becom e “known” necessary. level meetings.

How does Kill the messenger. Eill the messenger Positively — all newsis
managemert reactto important to open

had news? communication.

Wihat type of Somewhat hietarchical —  Collaborative — Collaborative —

managerial structure is
used?

managetent decides
what to do and 3Es
implement the plans.

We did not ask direct questions about the culture and political interac-
tions of the divisions. Past research has shown that individuals may
answer such questions with their “desired” beliefs rather than their
“actual” attitudes and actions (Argyris and Schon, 1996). Based on the
discussions with the groups and a review of documentation about the SPI
initiatives we derived the set of questions and answers shown in Table
3. These questions and answers show clear differences among the three
groups in their attitudes towards personal responsibility for SPI. For
example, SE’s were not sure who chose a particular SPI initiative (such
as Fagan inspections), while PM’s and SM’s viewed it as a responsibility
of senior management. SE’s were also unsure why the organization
wanted to generally make changes in the software development process,
but the PM’s and SM’s had clear views of the need for SPI. Most
interesting in Table 3 are the differences in perception of the respon-
sibility for enforcing SPI changes. Both SE’s and PM’s felt strongly that
senior management was responsible for devising a way to enforce the use
of SPI, while SM’s felt that mandated use of SPI was contrary to the
structure of the organization. The SM’s believed that they hired
professionals (SE’s and PM’s) who were capable of deciding their own
optimal work methods. If SE’s and PM’s chose not to use certain SPI
initiatives, then senior management would not force them. On the other
hand, both the SE’s and PM’s thought that their use of the SPI processes
should be part of their evaluation.

Table 4 displays findings about the culture and political interactions of
the groups. We were especially interested in discovering the communi-
cation methods and management structure perceptions. As shown in
Table 4, there is agreement among the groups about the use of informal
communication about work activities. The groups diverged when asked

m atia gt ent and
engineers work together
to decide on projects
and implementation.

management sets the
agendain collaboration
with other company
stakeholders, including
SE s and Phis

Who sets estimated
dates far projects?

Managem ent. Som etim es
the estitr ates are very

Management. E stimates
ate oplimistic.

Managem ent in
collaboration with other

oplimistic. company stakeholders,
including SEs and Phs.
Estimates reflect all

irput.

about the communication of bad news. In the focus groups, the SE’s
uniformly hunched over and expressed through body language their
unwillingness to deliver bad news. They stated that they “don’t say
anything” in those situations. The perception was that management
would meet bad news with either disbelief or disapproval. The PM’s
agreed with this perception. The SM’s sharply contradicted this
perception. They believed that they welcomed all news and provided
many methods for open communication. This difference in perception
made it clear why the SE’s in Division A had not told management that
they had abandoned the new SPI processes.

Study Propositions

As prior research has shown, and as our own interviews have corrobo-
rated, affecting long-term significant change is a complex and difficult
undertaking with no guarantee of success. The collaborative culture that
exists in professional organizations makes any kind of dictatorial
change unwelcome and hard to maintain. In the software industry,
engineers are hired for their skills, experience and ability to think for
themselves. Our data showed that engineers want to know what needs
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to be done, not how to do it, and management is willing to allow them
to accept or reject new processes as they see fit. While collaborative
management may be the norm in the software industry, it does not
support SPI induced change. Thus, collaborative management makes it
difficult to sustain profound change throughout an organization unless
all participants are willing to make and retain the changes. This finding
leads us to propose:

Proposition 1: Senior management should be willing to enforce
employee adherence to the new processes to sustain SPI induced
change.

Proposition 2: All participants should determine how changes are made
to their personal work processes and agree to make those changes to
sustain SPI induced change.

Another issue that may be unique to the culture of software development
organizations is the “engineering” mindset. Engineers prefer to have
rational reasons to change. They want to have evidence and analysis
performed before they are willing to invest the time and effort to change.
To create this level of evidence requires metrics both before and after
the change has occurred. This may be especially problematic for
organizations that have not gathered metrics before change. To use only
metrics after the change lessens the likelihood that a person with a
rational mindset will be willing to accept the efficacy of the process
change. This observation leads us to propose:

Proposition 3: SPI induced change is best sustained in organizations
that documented key metrics before and after the process change.

A third issue that is important in the culture of a software development
organization is the level and type of communication that occurs.
Engineers tend to shy away from substantial, detailed communication.
They do not tend to discuss their work habits or processes with others.
The lack of easy communication among members was clear in the
interviews with the software engineers — few had discussed the process
changes and it was very difficult to gather information about their level
of understanding of the differing initiatives. While the engineers were
very willing to discuss the company, they did not want to discuss
individual work processes or whether they fully understood a given
initiative. This finding leads us to our final proposition:

Proposition 4: Personal, indirect communication methods, such as
email, will provide more information for SPI participants than meetings
or general announcements.
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CONCLUSION

We remain concerned about the long-term sustainability of SPI initia-
tives. Past work and our research has shown that such initiatives may
not be aligned with the management style of a software development
organization. We have also corroborated the necessity identified in
prior research for open and candid communication among project
participants of actual performance during and results from a SPI
initiative. We believe that SPI-induced changes will be sustained only
when they are accepted by software engineers and incorporated into
their personal work processes.
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