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Abstract. Agile Software Development has been around for more than
fifteen years and is now widespread. How does experience effect the appli-
cation of agile methods in organizations and what are the implications
on the individual and organizational culture? This paper presents in-
depth analysis of the Swiss Agile Study 2014. Switzerland offers an illus-
trative microcosm of software development, with a range of industry
domains and sizes, and well-educated and internationally aware profes-
sionals. The study included more than a hundred professionals and man-
agers, contacted through professional and industry associations. The top-
ics addressed included experience with Agile development, motivations
for adopting it, barriers perceived, specific practices used, and specific
benefits realized. Analysis of the data identified important trends and dif-
ferences. Agile experience seems to be an important factor, which affects
many aspects of practice and workplace culture. More troubling is that
it appears stress and overwork may be common among Agile profes-
sionals. All these findings illustrate important differences between Agile
processes as prescribed, and as actually practiced.
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1 Introduction

After 15 years since the publication of the Agile Manifesto [1], Agile software
development has become mainstream. In most recent studies 70 % up to 94 % of
the participating companies claim to follow an Agile approach in their software
projects [11,15], with Scrum by far the most dominant process identified. These
studies report about the distribution and application of Agile practices in compa-
nies, and the effects and changes they cause. But as far as we know, there are no
studies about if and how the application of Agile methods and practices change
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over time and with experience. Moreover, the Agile landscape has changed. In
earlier times, for example, Extreme Programming (XP) advocates often advised
novices to learn and apply all XP practices [5,8] whereas more recently, with a
greater variety of Agile processes and practices, it has become common for edu-
cators and workplaces to make their own selections [6,7] and blend as they see
fit. This has meant that there can be a large difference between Agile processes
as-prescribed, and as-practiced.

Fig. 1. Number of technical and collaborative practices applied by company.

In this paper we explore the data from the Swiss Agile Study 2014 [11] with
respect to the agile experience of the study participants, and in particular we
were interested in answering the following questions:

– RQ1 : Is the usage of Agile practices dependent from the Agile experience of
the IT professionals and organizations?

– RQ2 : Does the application of Agile methods have any influence on the organi-
zational culture of companies and, if so, how does this evolve with experience?

– RQ3 : What is the influence of Agile on the individual IT professional? Does he
work less overtime, has less stress? (as propagated by eXtreme Programming,
for example).

– RQ4 : What improvements are reported by Agile professionals and companies,
and are these dependent from their experience?
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Our analysis of the data reveals two major issues: The amount of applied
Agile practices evolves only slowly with the Agile experience of the companies
as indicated in Fig. 1. Second, following an Agile approach over a long time
changes the organizational culture in companies.

One indication of the pattern and practices revealed is shown in Fig. 1. For
each company surveyed, this shows the relationship of the number of collabo-
rative practices reported to the number of technical practices reported. Points
nearer the bottom left show companies reporting few practices, and points near
the top right show those reporting many. Points above the diagonal show com-
panies reporting more collaborative practices, whereas those below the diagonal
report more technical practices. Each company’s experience with Agile is shown
by a colored symbol, with the darker colors indicating more experience. There
is some variation, but the pattern is evident: in general, more experienced com-
panies report using more practices, and especially more collaborative practices.

Our study data reflects the current state of Agile software development in
Switzerland. Since Switzerland offers an illustrative microcosm of software devel-
opment, with a range of industry domains and sizes, and well-educated and
internationally aware professionals, we suggest that this situation might be very
similar to other countries. The results of our study show that it takes many
years of Agile experience until organizations have adopted the Agile work style.
Change to the collaborative practices seems to be especially hard, due to resis-
tance to organizational changes. However, the longer organizations are applying
Agile development the more they tend to have a collaboration and cultivation
organizational culture. The results also show that it takes many years of Agile
experience until Agile development becomes effective; but once Agile has been
really adopted it seems to bring improvements across the board. We speculate
that if organizations would pro-actively address the organizational change from
the beginning, Agile development might become effective much faster and orga-
nizations would benefit much earlier.

In the rest of this paper, we will show in detail how the application of the tech-
nical and collaborative practices changes with Agile experience, when the major
improvements occur, how barriers for further Agile application change, and how
the individual professional experiences the transformation to an Agile work style,
with all its consequences like personal stress, work life balance, engagement in
the project and identification with the work and team. We will discuss the results
and their possible consequences for companies introducing Agile approaches.

2 Study Method

The Swiss Agile Study, conducted by the authors, is a biennial Swiss nationwide
online survey about the usage of development methods and practices in the IT
industry.

It addresses both Agile and non-Agile companies and IT professionals. It
comprises a catalog of about 30 questions about applied software development
methodology, techniques and practices on technical level, collaborative level and
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Table 1. Demographics of partic-
ipating companies: role, % of par-
ticipants

Role %

CEO 29 %

Development manager 14 %

Project manager 8 %

Team leader 7 %

CIO 6 %

CTO 5 %

Senior software developer 5 %

Designer/Architect 2 %

Product manager 1 %

Other 23 %

Table 2. Sizes of the participating
companies

Size %

Micro enterprise (≤ 9) 18 %

Small enterprise (10–49) 29 %

Medium enterprise (50–249) 25 %

Large enterprise ≥ 250) 28 %

value level as outlined elsewhere [10]. The complete study reports are freely
available [11]. The latest survey, in 2014, included specific questions concern-
ing the organizational culture in Agile and non-Agile companies according the
organizational culture model of William Schneider [12].

101 companies and 128 IT professionals participated in the last survey in
2014. We emailed 1461 companies and about 50001 IT professionals in Switzer-
land. The addresses of the companies and the professionals were delivered from
the participating IT associations SwissICT, SWEN and ICTnet, as well as from
our own institutional databases. In the company survey we addressed represen-
tatives of the company or the development department of a company, i.e. the
management level. Table 1 shows the demographics of the company participants.
It shows that almost 30 % of the participants were Chief Executive officers. The
relatively high number of “others” includes roles like Business Analysts, Business
Unit Managers, and CFOs, for example.

Table 2 show the distribution of the sizes of the participating companies fol-
lowing the official categories of the Swiss Federal Statistical Office2. The main
branches of the companies are IT Services/IT Consulting (40 %), Software Indus-
try/Development (25 %). Medical and Health Care companies and Finance and
Insurance companies make 5 % each. The rest are 3 % and below. The respond-
ing IT professionals were typically Senior Software Developers (19 %), Software
Developers (18 %) and Project Managers (11 %).

1 We do not know the exact number, since these mailings were partially done by the
partner associations.

2 http://www.bfs.admin.ch/bfs/portal/en/index/themen/06/02/blank/key/01/
groesse.html.

http://www.bfs.admin.ch/bfs/portal/en/index/themen/06/02/blank/key/01/groesse.html
http://www.bfs.admin.ch/bfs/portal/en/index/themen/06/02/blank/key/01/groesse.html
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3 Findings

3.1 Influence

In this section we look at the influences which Agile has on the software devel-
opment process, i.e. which aspects in software projects and project management
got better or worse and how they change over time. The professionals responding
to the survey answered the question: “How has Agile software development influ-
enced the following aspects?” To display which Agile influences are strongest, we
use co-occurrence grids, as shown in Fig. 2. Each grid shows the occurrences of
each influence, and co-occurrences of each pair of influences; this allows us to see
which influences are commonly occurring together. The influences are listed on
the left and the bottom of each grid. On the diagonal of each grid, the number
of professionals answering the question with improved or significantly improved
is shown on the diagonal, with higher numbers shown in shades of blue, and
lower numbers in shades of red. At each grid intersection, the co-occurrence of
two influences is shown.

Fig. 2. Agile influence by experience. (Color figure online)

At the left of Fig. 2 are the results for the 25 professionals with less than
2 years Agile experience. The pattern is clear and a bit of a disappointment:
Agile has clearly a positive influence on managing changing priorities and, to a
lower degree, on team morale, productivity and the development process. The
remaining items of the co-occurrence map are mostly red, i.e. those aspects
have not improved. In particular, development costs have not improved at all.
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Why is this? This is most likely because reducing development cost is not the
main objective of an Agile transformation. Instead of reducing development cost,
the money is spent on developing more features and better software products.
Also note that nobody regarded distributed teams as an influence.

In the middle of Fig. 2 are the results for the 68 professionals with 3 to 5 years
Agile experience. With more experience, a notable cluster of positive influences
occur. This cluster includes, in decreasing order, responding to changing require-
ments, development process, team moral, software quality, alignment between IT
and business, project visibility, maintainability and engineering discipline. Dis-
tributed teams are still not noted as an influence.

At the right of Fig. 2 are the results for the 27 professionals with more than
5 years Agile experience. The pattern is clear: mature teams profit much more
of the benefits of Agile. This is reflected in the blue color of the co-occurrence
grid. There are only three outliers: development cost, risk management and man-
agement of distributed teams. These outliers are a topic for concern and future
study.

In summary, the presented data suggests that Agile has a profound positive
influence on many aspects of software projects but it takes long time and suggests
great effort.

3.2 Agile Practices

In the introduction to this paper we highlighted Fig. 1 showing the number of
practices varied with experience, and also the balance between categories of prac-
tices: technical and collaborative practices [10]. The practices we enquired about
are shown in Table 3. The practices comprise those recommended by eXtreme
Programming [4] and by Scrum [13], plus new practices that have come since
then like Continuous Delivery, Acceptance Test Driven Development, Behaviour
Driven Development. To explore the relationship between experience and prac-
tices more closely, we now show which practices are used with which levels of
experience.

At the left of Fig. 3 are the results for the 34 professionals with less than
2 years Agile experience. The pattern is clear: at the top in light blue are a
number of commonly used technical practices: unit testing, automated builds,
coding standards, and continuous integration. Lower down, the use of user sto-
ries, daily standups, and task boards are indicated. But otherwise, the grid is
predominantly red, showing very little usage of many practices, especially the
collaborative practices such as pair programming, collective ownership, retro-
spectives, and others.

To display which practices were used by each group, we again use co-
occurrence grids, as shown in Fig. 3. In the middle of Fig. 3 are the results for
the 93 professionals with 2–5 years Agile experience. Here the pattern is some-
what different. The practices used in the grid at the left are now more commonly
used, as indicated by the darker shade of blue: both for the technical practices at
the top, and the collaborative practices such as user stories and daily standups.
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Fig. 3. Agile practices by experience. (Color figure online)
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Table 3. Agile practices

Practice Type

Unit testing Technical

Refactoring Technical

Automated builds Technical

Coding standards Technical

Continuous integration Technical

Clean code Technical

Test Driven Development (TDD) Technical

Continuous delivery Technical

Automated acceptance testing Technical

Burndown charts Technical

Release planning Collaborative

On-site customer Collaborative

Iteration planning Collaborative

User stories Collaborative

Daily standup Collaborative

Taskboard Collaborative

Pair programming Collaborative

Collective code ownership Collaborative

Retrospective Collaborative

Open work area Collaborative

Kanban pull system/Limited WIP Advanced

Acceptance Test Driven Development (ATDD) Advanced

Behavior Driven Development (BDD) Advanced

But now there are other practices also indicated. Practices shown include burn-
down charts and release planning, retrospectives, and also use of pair program-
ming.

At the right of Fig. 3 are the results for the 33 professionals with more than 5
years of Agile experience. Again, the pattern is different, but continues the same
trends. Practices with light usages reported by the other groups are now much
more common, and practices such as collective code, test-driven development
(TDD), and clean code are strongly indicated.

Overall, the pattern is strikingly clear: professionals with more experience
report applying considerably more practices, more consistent use of practices,
and more use of related practices. Moreover, while those with less experience
report principally technical practices, more experience brings use of more col-
laborative projects.
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3.3 Barriers

Our basic study [11] revealed that the ability to change organizational behavior
was listed as the greatest barrier to adoption of Agile software development in
an organization. We were also interested whether the barriers reported vary with
Agile experience within organizations, and if so, in which direction. Figures 4
and 5 show the relevant data for the IT professionals and companies. The figures
show which three barriers were most important.

The figures reveal that the change within the organization is by far the most
critical issue when companies switch to Agile, especially at the beginning. More
than 50 % of the IT professionals and more than 40 % of the companies ranked
this issue as the greatest barrier. We find it interesting that this issue remains
among the greatest barriers even in companies experienced with Agile methods.
The figures also show that other issues become more important. However the
views of the professionals and the companies differ. Both see customer collab-
oration becoming an important issue. But while the experienced professionals
rate the lack of skilled personal as critical, the managers of experienced compa-
nies suggest the handling of complex projects as the major barrier for further
adoption of the Agile methods.

Fig. 4. Barriers by companies

Fig. 5. Barriers by IT professionals (Legend as in Fig. 4)
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3.4 Organizational Culture

We examined the organizational culture of the participating companies, applying
the organization model of William Schneider. Schneider identifies four different
organizational cultures, the control culture, competence culture, collaboration
culture and the cultivation culture [12]. To identify culture, we used the ques-
tionnaire from Schneider’s book [12]. We were using ten out of 20 of William
Schneider’s questions about which organizational culture the participating com-
panies exhibit. In this approach, the answer to each question identifies which of
the four culture categories is indicated, and so the overall response yields four
numbers, one for each culture. In our results it was most common for one particu-
lar culture to dominate the others by three or four points, and we therefore chose
that as the dominant culture. We then evaluated if the organizational culture
depends on the Agile experience. Figure 6 shows that, as experienced by IT pro-
fessional, organizations start with the preference of the traditional control and
competence culture, which changes with more Agile experience towards a culti-
vation and collaboration culture. This seems to imply, that following an Agile
approach over a long time changes an organization’s culture to collaboration and
cultivation culture.

Fig. 6. From a control and competence to a collaboration and cultivation culture.

3.5 My Agile

One section of the survey asked professionals to reflect on their personal experi-
ences with Agile development; we called the section “My Agile”. Whereas earlier
we had asked about the influences they saw, this set of questions asked about
their actual personal experience. We suggested a range of possibilities, and asked
whether it applied in their case.
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Fig. 7. My Agile by experience. (Color figure online)
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The data is illustrated in Fig. 7. We again show co-occurrence grids, and
distinguish professionals with less than 2 years, between 2 and 5 years, and
more than 5 years. Again, the grids show shades of blue for higher reported
factors, and red for those reported less. The patterns and differences are clear.

The grid on the left shows the data for the 22 less experienced professionals.
The most reported individual element was team morale, and other common ele-
ments reported include technical excellence, release stability, customer relations,
more fun, better team environment and initiative. There also are some patterns
where several of these factors are reported. The most striking part of the grid,
however, are the entries highlighted in red, indicating very few responses. Most
prominent were “working less overtime” and “I have less stress”. There are also
absences shown for team empowerment and servant leadership.

In the grids in the middle (2–5 years) and the right (more than 5 years),
we see remarkable changes. In particular far more factors are reported, and the
most experienced professionals show many reports of almost all of the elements.
However, in both cases, the weakest elements reported are the same as for less
experienced professionals.

The progression from less to more experience clearly shows an increasing
appreciation of a greater range of advantages, and that seems reasonable. How-
ever, the emphatic indications about overtime and stress lack are concerning. In
Beck’s books about Extreme Programming [3,4], there were specific recommen-
dations about what in the second book was called “sustainable pace”. It appears
this is not occurring, especially for less experienced professionals, and perhaps
even for those with more experience. It is interesting to note that the stress and
overtime are happening at the same time that high team moral and fun are both
reported, suggesting a mixed picture of positive and negative aspects.

The milder issue raised by the data involves team empowerment and “ser-
vant leadership”. This concept is emphasized in several Agile processes, including
Scrum and XP, neither of which suggests a manager in any traditional sense. This
is a long history of approaches to socio-technical teams [14] and self-organizing
teams [9], and a wide range of related thought before and since. However, our
data suggests this is seen as one of the least common benefits of Agile processes.
Further work is necessary to establish why this is so: Are professionals not con-
cerned? Or has it simply not been possible? If, so, what were the circumstances
and consequences?

3.6 Quality Control

Figure 2 showed that significant improvements in software quality come rather
late. Accordingly, we were also interested if there is a relation between quality
control and the late quality improvement, and if quality control is also dependent
on Agile experience.

Figure 8 shows the corresponding data for the IT professionals. We focus on
the data from the professionals because the quality control measures we explore
are at a detail level commonplace to professionals – managers may be unaware
of tools at this level.
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Fig. 8. Agile quality control by experience. (Color figure online)

At the left of Fig. 8 are the results for the 30 professionals with less than 2
years Agile experience. The grid shows that these professionals just start using
code coverage and code reviews for quality control as indicated by the light blue
color. The application of other measures is low (light red to dark red color). In
the middle of Fig. 8 are the results for the 87 professionals with 2–5 years Agile
experience. Here the pattern is a little different. The measures used before are
now more common (dark blue color) and also the usage of style checker tools has
increased. At the right of Fig. 8 are the results for the 32 professionals with more
than 5 years of Agile experience. Here the pattern changed significantly. The
numbers of the used tools have further increased, and also Pair Programming is
now widely applied. Quite striking is the very high application of code reviews
(91 %).

Again, the pattern is clear: the usage of quality control tools increases with
experience. However, it takes more than five years of Agile experience until the
majority of the listed quality control measures are applied by the majority of
the professionals.

4 Discussion

Our goal in this paper was to study how Agile methods as-prescribed might
differ from Agile methods as-practiced and how Agile evolves with experience in
organizations. In the previous sections we have presented our main findings with
respect to the research questions formulated in Sect. 1, and we will now attempt
to articulate answers to these questions:

Agile and Workplace Culture: One of the issues addressed in the 2014 survey
was workplace culture. In particular, the model of Schneider [12] was used, and
questions from Schneider’s book were included in the survey. The model suggests
4 kinds of workplace: Control, Collaborative, Competence, and Cultivation. We
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did find that most sets did emphasize one of these, and the responses did align
with responses to questions about Agile methods: see Sect. 3.4.

Agile Changes with Experience: Perhaps the most wide-ranging finding from
our survey was how the responses to a range of questions related to experience with
Agile. In Sect. 3.1 we showed differences in reports of influences of Agile processes,
and in Sect. 3.2 we showed how the practices used varied from a few mostly techni-
cal practices for beginners, to a wide range of practices for those with more expe-
rience. As we outlined in the introduction, in the early days after the Agile Mani-
festo, it was common to advocate following all the practices, especially for begin-
ners. More recently it has become common for workplaces to choose their partic-
ular process, mixing elements from Scrum, XP, and a range of sources. While our
results show a clear pattern, we do not know why that pattern emerges, what the
implications are, and what, if anything, might be preferred.

Agile Influence for Improvements: In Sect. 3.1 we showed that it takes very
long until Agile development becomes effective in Agile organizations showing sig-
nificant improvements. While there are immediate improvements with handling
changing priorities, only in more experienced Agile organizations we see improve-
ments in requirementsmanagement, software quality, productivity, and in the engi-
neering discipline. This long-term benefit may be related to the late application
of many practices, but it might also reflect the strong resistance to organizational
changes, especially when starting with the transformation to Agile. It could be a
matter of further research to find out why the improvements come so late, and if it
is possible to shorten this path to success, and if so, how it could be done.

Agile is Commonly Stressful: In Sect. 3.5 above, we examined the results
from the survey where professionals reported their own reflections. Surprising to
us was that the topics least agreed with were all related to stress or overwork.
This seemed odd, considering that time-boxed iterations, collaborative environ-
ments, and self-management are all Agile practices, and would appear beneficial
and lead away from stress. It appears this might not be the case. A potentially
important observation is that the professionals also reported that team moral
was high. This combination has been suggested before, in the 2007 study of social
factors in Agile teams by Whitworth and Biddle [16]. Quotes from that study
reflect a kind of characteristic zeal with a dark side: “This isn’t a place that you
go and hide”. Moreover, they point to research by Barker [2] on self-managing
teams, entitled “Tightening the Iron Cage: Concertive Control in Self-Managing
Teams”. That research shows how the strong social control in teams leads to
a peculiar kind of stress that is more intense because it is connected to social
factors in team commitment. Barker’s term “Iron Cage” is a sobering indication
that this aspect of Agile processes needs more attention.

Our aim for the survey was to be descriptive, so we must consider threats to
external validity, and especially factors that might make our results differ from
reality. One such factor is self-selection, and this might lead to more participants
with responses they strongly wish to share: these might be positive or nega-
tive, and might therefore exaggerate results both ways. Another factor might be
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uneven response from different workplaces, especially in responses from profes-
sionals, where multiple participant might describe the same workplace. This was
not possible for the company responses, but there still might be more responses
from some industries or areas than others.

When analyzing the data, we noticed that the results from the IT profession-
als partly differ significantly from those of the managers. This is very obvious
in Figs. 4 and 5, in which both groups partially have quite different opinions on
the barriers for further adoption of Agile methods. We feel these do not suggest
inconsistency, but rather a different perception of their corresponding environ-
ments. While management may often have a high-level view on the business,
the IT professionals are dealing with everyday detail issues. Another surprising
result came up in the response to influence of Agile on various aspects in Fig. 2.
While the majority of experienced participants report improvements in require-
ments management and in handling of changing priorities, and report applying
the retrospective practice in Fig. 1, they report no improvements in risk manage-
ment. We assume that this question has been misunderstood: While there is no
explicit “Risk Management” activity foreseen in Agile methods, short iterations,
early feedback and retrospective are risk management per-se. So we might have
to change this question in future surveys.

5 Conclusions

In this paper we addressed the issue of how Agile software development processes
are actually used and viewed, showing how the process as prescribed differs from
the process as practiced. We presented data from the 2014 Swiss Agile Survey,
with responses from 101 companies and 128 professionals in Switzerland. The
survey covered a wide range of topics, from influences of Agile, to practices
actually used, barriers perceived, and reflections on personal experience.

Our main findings show several themes. One is that experience with Agile
methods is an important factor. More experience is related to a greater number
of practices used, greater emphasis on collaboration, and more sustainable work-
loads. Another finding is that, despite Agile principles such as “sustainable pace”
and strict time-boxing of iterations, there are warnings that stress and overload
remain a problem, especially for those new to Agile, but sometimes even for
experienced professionals. This is despite indications of high team morale.

There are limitations in our survey approach, because of self-selection and
of inability to follow up interesting results immediately with questions to probe
details and causality. In addition, the granularity in some questions might be
improved, for example to better gauge experience on a finer scale.

In future research on this topic, we suggest that questions of causality should
be the priority. In particular, it would be interesting to know why some practices
appear only with more experience. In particular, practices around customer col-
laboration are seen as very important, but only arise with more experience. Is
it that only then is the importance realized, or are there barriers that prevent
it by those with less experience? Also, it would be important to explore causes
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of stress and overwork. Is it simply enthusiasm stemming from high morale, or
perhaps is it lack of familiarity with certain practices?
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