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Abstract

Studying the typical problems in the software development process always has two approaches: the
strategic view of the team of top managers focused on the IT business and the practical view of software
project teammates — engineers, analysts, software quality assurance specialists. This article is dedicated
to research of change management in software development processes in Central and Eastern Europe,
including Russia, as one of software centers in this region. The research was carried out in the middle of
2014 and covers 78 experienced developers and analysts of the domain from 11 countries. The research
has three sections: change planning, change implementation and consolidation of the new practices. The
research is focused on key measurements and risks in all stages of change implementation from its planning
up to analysis of results.

In the article, we present the project approach to change management with four stages: planning change,
preparing the environment, change in details, change implementation. For each stage, we highlighted several
typical problems and gave practical recommendations. Special attention was paid to research of long-term
problems which cover the whole project of change management. These problems include: organizational
resistance, changes goal’s management, involvement of teammates and managers in the change management
process. Practical recommendations in the final section of the article are focused on change management’s
best practices in the software domain as regards planning, delivery and consolidation of changes.
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Introduction

he complexity of change management in soft-
ware production is a well-known problem of the
IT branch all over the world. There are a lot of
cases when customers, top-managers of IT companies
and common engineers have absolutely different points of
view on the current level of product quality and process

model of development. Convergence of those views and
raising software quality often requires changes in produc-
tion processes.

In the CEE region (Central & Eastern Europe), part
of the evolutionary process of process development,
which went on worldwide in commercial software de-
velopment from the 1970s and 80s, was missed at the
end of 90s, when new and progressive ISVs (Independ-
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ent Software Vendor) and out-sourcing companies im-
plemented modern models of processes based on the
CMM (Capability Maturity Model) and RUP (Ration-
al Unified Process). There also are a lot of IT compa-
nies in CEE countries and Russia which built their own
process models of software production themselves,
basing them on the habits of management, sometimes
without taking into account end-customer expecta-
tions. On the other hand, during the last 10 years newly
appearing software companies have tried to use agile
and hybrid methodologies. In the author’s research,
the overall experience and opinions of 78 engineers
from different kinds of software companies have been
grouped and identified:

4 current experience of CEE software industry in pro-
duction process improvement;

4 successful approaches in change management;

4 role of project management and formalization in
change management;

4 key factors of resistance and cooperation of the par-
ticipants of process improvement.

The view of engineers showed: how change manage-
ment practices, measurements and results are estimat-
ed from production projects level by real participants of
software development. Meanwhile, IT companies from
the CEE region (and first of all from Russia) are play-
ing an important role in the world market’s software
development and have a rapidly growing share [1]. This
means that success in production and business improve-
ment in these companies has a strong impact on the re-
gional economics.

The IT branch is changing very rapidly in terms of
technologies, automation tools, modern methodologies,
educational standards and end-customer expectations.
This means that production processes should be flexible
and be capable of rapid change [2]. Proven approach-
es and practices in change management give additional
chances for successful production, business improve-
ment, and meeting customer requirements.

1. Research method
and process

Research was conducted during the period from April
to July 2014 by three rounds of Delphi study, which is
one of the most relevant methods for long distance ex-
pert polling covering a big geographic area [3]. Seven-
ty-eight experts from Central and Eastern Europe (in-
cluding Russia, Ukraine and Belarus) have taken part in
this research. All experts are real teammates in software

delivery projects with a great deal of experience in the
industry and almost all of them have a significant career
and project history in leading software companies.

It would be correct to assume that the results of re-
search in the middle of 2014 would be relevant for the
middle of 2016 because business practices in change
management in the software domain in the CEE-region
have low volatility. By contrast, in China, India and the
USA, we may see another situation: new approaches in
software production and technologies are being imple-
mented much faster and drive the business. This means
that change management becomes more sophisticated
and usual in the operations of IT companies. On the first
round, the panelists have sent their opinion and answers
on a list of questions with four sections:

<> common questions about role of process formaliza-
tion;

<> planning of changes in production processes;

<> process of implementation;

<> consolidation of the results.

In the second round, the panelists received the leading
opinion of the expert panel for all of the questions, thus
giving them a chance to correct their opinion or just give
a comment.

In the third round, the panelists gave additional in-
formation and comments, which helped to improve the
Delphi study results and objectiveness.

The following table contains the numbers of active ex-
perts for each of the study’s rounds ( 7able I).

Table 1.
Activity of experts
for rounds of the Delphi study

Round 1 | Round 2 | Round 3

Active experts 78 61 78
100% 78% 100%

Percent of active experts

In round 2, we faced an obvious decrease of expert ac-
tivity.

The following bullet points demonstrate different in-
formation about experts, their experience and geograph-
ical locations. The experience presented is usually most
relevant for the same type of IT companies. Types of IT
companies were present in Delphi Panel in the follow-
ing ratio:

e 9% of the experts had experience at non IT compa-
nies with in-house development;
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e 11% of the experts have experience at software sys-
tem integrators;

e 31% of the experts have experience at software ven-
dors (ISV);

049% of the experts have experience from tailor-made
software companies (including the out-sourcing model).

CIS-region geography of the research is as follows:
e 46% of the experts are from Russia and Belarus;
e 26% of the experts are from the Balkan region (Ser-
bia, B&H, Moldova, Bulgaria);
e 15% of the experts are from Central Europe (Czech
Republic, Slovakia, Hungary);
e 13% of the experts are from Poland and Ukraine.
Most of the experts have been working in the software
development area for a considerable number of years, so
there are not many experts in the panel working in IT
sector for less than 5 years:
7 % experts are working in the software development
area from 2 to 5 years;
44% experts are working in the software development
area from 5 to 10 years;
49% experts are working in the software development
area for more than 10 years.

0% experts are working in software development area
less than 2 years.

2. Results
2.1. Planning and preparing for change
implementation in software production model

In this section we discuss core actions and prepara-
tions for change implementation including its initiation,
planning, announcement, involvement of management
and teammates in the activities.

Experts couldn’t define a direct dependency between
the whole company efforts, early planning and change
management in software production. It seems that the
process of innovations in development process model do
not have a pre-defined regularity.

Question: Does the process of changes implementa-
tion in software production have a regular character?

4+ 23% of experts: Yes, on the level of the whole com-
pany;

4+ 36% of experts: Yes, on the level of each project;

4+ 3% of experts: No, changes are implemented spon-
taneously;

4 38% of experts: Partly it has regular character, partly
it comes spontaneously.

56

The panel agreed that a major role is played by the
project manager in initiating production process mod-
el changes but with some reservations. Firstly, in agile
teams, the role of the PM is not so significant and eve-
rybody can initiate changes. Secondly, the quality direc-
tion in the company could have project managers as per-
sons involved part-time.

Question: Who is the initiator for changes implemen-
tation in SW production model in most cases?

<> 54% of experts: Project manager;

<> 21% of experts: Quality / Process development di-
rection;

<> 21% of experts: Members in project teams;

<> 5% of experts: Lead person of the company / soft-
ware department.

In the experience of almost half of the experts in
project teams, changes were announced right before
implementation. Also in the practice of 70% of the ex-
perts, formal announcement by the Employer was a
popular measure, commonly used for staff preparation.
About 65% of the experts could remember “Involve-
ment of analysts and engineers in production changes
planning” in change management practices in their
companies.

Almost 55% of the experts said that from their experi-
ence the “buffer period”, given for a software engineer’s
preparation for new production practices is about a few
weeks. And only 25% of the experts met cases when
preparation for new practices took less than one week.
Some experts noticed that each project team should
have its own plan of changes implementation even if it
was prepared on the “whole company level”. Of course,
we are discussing only significant changes like imple-
mentation of requirements management or the “sprint
releases” approach.

Experts defined the most popular measures of change’s
announcement in production processes as:

e special meetings with line and project managers (in
practice of 99% of experts);

e announcement by CEO or CTO (in practice of 30%
of experts);

e determination most often of reasons of changes in
production processes;

e objective needs of change (in the practice of 64% of
experts) in accordance with current economic results in
the company or projects;

e following customer or auditor requirements and
market’s expectations (in the practice of 62% of experts).
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Despite different patterns in software development
and formal equality in agile project teams, according to
the opinion of the panel, exactly the project manager
still has the biggest personal responsibility for the suc-
cess of changes implementation in software production
processes.

Question: Who has the biggest personal responsibility
for the success of changes implementation in SW pro-
duction processes?

e 44% of experts: Each project manager in his pro-
duction project;

e 26% of experts: Head of software production de-
partment;

0 26% of experts: All project teammates;

e 4% of experts: Initiator of changes despite his job
title.

2.2. Change implementation
in software development processes

In this section, we discussed problems of change im-
plementation, common methods, risks and priorities.
The main idea of this section was to define the best ap-
proaches in practice to change implementation on the
project level.

Experts summarize the most popular methods of prac-
tical change management in software companies:

4 verbal orders and supervision by the project man-
ager (met in the practice of 59% of experts);

4 publication of orders and instructions, changes in
business processes (met in the practice of 57% of ex-
perts).

This means that on the project level all changes should
be supported by the project manager, but also rebuilt
business processes should prevent ignoring the changes.

Of course, automation of production processes in
software development is one of the key features [4]. The
panel saw a positive and significant role of automation
tools in changes management.

Question: How does automation of software delivery
processes support change implementation in the pro-
duction model?

<> 23% of experts: Automation is not connected with
changes implementation;

< 8% of experts: Automation allows ignoring all
changes in production processes;

<> 64% of experts: Automation makes teammates fol-
low all changes in production processes;
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<> 5% of experts: Automation of processes could be
circumvented and changes could be ignored.

Experts identified a list of strong problems, typical for
change management and process standardization in IT
companies. First of all, “Formal implementation with-
out understanding of its sense and goals” (met in the
practice of 77% experts) and “Conflicts between goals
of a project and goals of implementing changes” (met
in the practice of 54% experts). Experts also found that
a “Sharp drop in the quality of software and/or release
delivery schedule” is a strong risk in the practice of most
IT projects.

There are a lot of organizational measures used to in-
crease effectiveness of change management. But specific
features of the IT branch require additional arrange-
ments to overcome organizational resistance. Experts
defined a few effecive meatures:

e explanatory work with suppressed elements (met in
the practice of 61% of the experts);

e involvement of resisting staff in implementation of
changes (met in the practice of 48% of the experts);

e positive motivation for accepting changes.

Motivation of involved staff is a key factor in change
management, but not all measures can be used directly.
The panel defined a list of common arrangements:

e inspiring and encouraging the use of new practices
(met in the practice of 82% of the experts);

e public censure for failing to follow the implemented
Standards (met in the practice of 31% of the experts).

Change management and production process stand-
ardization often meet an interesting contradiction,
when changes interferes with current production goals
and staff KPI. Experts do not much worry about this is-
sue.

Question: How often are the goals of changes imple-
mentation more important than the current activity of
producing the product of the project?

3% of experts: Very often;
31% of experts: Often;
59% of experts: Seldom;
7% of experts: Never.

The panel also identified some typical costs for each
project during change implementation:

e costs of quality and/or product delivery deadlines
(met in the practice of 85% of the experts);

e worsening the internal climate in the project team
(met in the practice of 31% of the experts);
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e part of staff is leaving the team / company (met in the
practice of 27% of the experts).

This means that change implementation on the last
stage of product delivery could be a real risk for common
project success and on all stages needs a set of corrective
actions.

2.3. Changes consolidation
and analysis of results

Changes in the production model need a strong con-
solidation supported by all involved persons. In this sec-
tion, experts gave their vision of effective measures of
changes consolidation and analysis practices of final re-
sults in I'T companies.

There are a few common and typical arrangements for
changes consolidation:

4 audit from the project manager’s side (met in the
practice of 69% of the experts);

4 automation processes according implemented
standards (met in the practice of 56% of the experts).

4 documenting changes in project artifacts (met in the
practice of 49% of the experts);

4 encourage the use of new practices (met in the prac-
tice of 37% of the experts).

New implemented processes also need a regular con-
trol of execution by teammates. Experts defined a set of
effective arrangements:

<> audits from the project manager side (met in the
practice of 60% of the experts);

<> analysis of incidents after failures in the software
product (met in the practice of 57% of the experts).

The panel shared their experience in change manage-
ment and its results in their companies.

Question: Usually how successful do you reach the
goals of significant change implementation in software
delivery?

e 3% of experts: Almost all targets are lost;

046% of experts: Part of the goals are lost, details vary;

0 46% of experts: Achieved most of the goals;

o 5% of experts: The goals are achieved, and the results
are superior to expectations.

Analysis of results is a crucial activity that helps in
change management improvement and allows us to de-
fine all key parameters of internal process development
in general. Of course, scheduling of this analysis is also
important.

Question: When is analysis of changes implementa-
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tion in software delivery usually performed?
e 23% of experts: It may be on any schedule;

e 59% of experts: The analysis is performed a few
months after changes implementation;

e 8% of experts: The analysis is performed only before
planning the next changes;

e 10% of experts: Nobody cares about such analysis.

As one of the key ideas of research, change manage-
ment should be convenient for teammates and its nega-
tive influence on production goals should be reduced as
much as possible. Experts shared a vision of regularity
of changes and in common agreed that for projects (or
iteration of big projects) it is better to avoid implement-
ing two significant changes in the software development
processes.

Question: What time period is considered to be con-
venient and effective between implementation of two
significant changes in the software development proc-
esses?

51% of experts: Better to avoid it in one project;
11% of experts: A few months;

15% of experts: A few weeks;

23% of experts: Hard to answer.

Conclusion

This part of the article is focused on an overview of
the cycle of change management and results of research,
demonstrating different aspects of each stage of cycle.
The process of change implementation in the software
production process model could be illustrated by the fol-
lowing diagram and was presented by the author from
different perspectives [5, 6]. In short, it’s a spiral with
four main stages:

4 planning change;

4 preparing the environment ;

4 change in detail;

4 change implementation.

During all stages, the formal team of change manage-
ment is working on updating and executing the change
implementation plan and minimization of special risks,
like organizational resistance, maintaining the trust of

top and middle management and avoiding contradiction
between goals of production and changes.

There is one iteration of the change implementation
loop on the level of software production project ( Figure
).
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[ Corrected
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Fig. 1. Stages of iteration of change implementation cycle

The research sections cover all stages of iteration and
are focused on special risks and aspects of each stage and
the process as a whole.

In stages of planning and preparing the environment,
experts defined a need of change implementation proc-
ess formalization. The panel recommended using the
same sets of documentation for an internal project of
process improvement like for most of external software /
consulting projects.

Based on the research results, the authors also recom-
mend paying attention to the formal stage of planning,
when the manager of this kind of internal project may
spend time on risk management and planning important
items:

<> additional time reserves;

<> involving external consultants in some stages and
activities (like training or audits);

<> all arrangements and actions aimed on the over-
coming typical implementation problems;

<>working with support and loyalty of the top and mid-
dle managers, which may help pass the critical points of
the project.

There are two well-known problems in such kind of
projects that may be envisaged in the planning stage:

lack of time and lack of resources. Additional time re-
serves could help to mitigate the first risk, and involv-
ing top managers could help with the second. Support
of the top managers (like CEO, CTO or COO) could
be a strong helping factor, giving an additional chance
for the project of software production process improve-
ment to succeed. Involving the top managers in changes
management on a high level may be the most valuable
resource in this stage.

Experts also found that the project manager is the key
person in change management on the project level, and
this means that any team of change management should
spend some efforts involving and keeping the loyalty of
that level of management.

According to the view of the panel, informing staff
about changes in the production process early occurs
seldom, but is an effective measurement like kick-off
meetings or engineer’s involvement. Exactly line-man-
agers and the project manager are in charge of these in-
formational activities.

Changes implementation is not only a plan, but a set
of documents, actions, reviews, etc. This Delphi study
has shown that these arrangements are supported on dif-
ferent levels: in the current project, in software produc-
tion department, on the level of the whole IT company.
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It’s absolutely expected by the common engineers if au-
tomation of process makes everyone follow changes.

Changes implementation faces with a lot of risks and
problems in IT companies. This Delphi study has dem-
onstrated some of these problems, e.g. formal imple-
mentation without results and without its understand-
ing by employees, contradiction between project and
changes goals and even organizational resistance. Solv-
ing these problems requires from the internal project
team a lot of effort and attention during all implementa-
tion stages.

The experts also defined a set of well-known risks that
may be incurred during change implementation:

4 sharp drop in the quality of software and/or release
delivery schedule;

4 drop of team’s motivation and rise of conflicts in-
side project team.

Change implementation also provides a “Costs of
quality and/or product delivery deadlines” that requires
additional efforts in software quality and project man-
agement from the team.

Of course, the team of change management is trying to
resolve these issues and research has demonstrated that
“soft” methods are more relevant. Perhaps, this is be-
cause of the engineer’s structure of our expert panel, but
the most relevant arrangements looks like:

e cxplanatory work with suppress elements;

e involvement of resisting staff in implementation of
changes;

e inspiring and encouraging the use of new practices.

“Rough” methods like “directive repression” or
“fines” are not expected and are not widespread in IT
companies. The author also could advise the use of only
“soft” methods and nto be sparing of efforts in explana-
tory work at all stages of the change management loop.

Consolidation of changes is a crucial point in all
kinds of business process reengineering. Experts be-

lieve that exactly the project manager can effectively
perform audit execution of new practices, estimate
the results, adjust use of new practices in production
project. This practically means that efforts of central-
ized audits should be aligned with needs of the project
manager and the loyalty of the project manager should
be kept on a high level even after formal change imple-
mentation.

From the research results, the author may also recom-
mend formalization and documentation of the results of
an internal project no matter what its results. This kind
of report may be used in planning the future process im-
provement, or during the corrective actions in the next
stage of changes implementation.

Experts from the engineers’ environment are much
more optimistic in their estimation of change imple-
mentation results from their experience than I'T man-
agers as seen in previous research of the author [7]. The
expert panel agreed that in change management every
subsequent attempt is more successful than the previous
one; that is indirectly confirmed by the rationality of the
set of cycles in process improvement.

Change management should be comfortable for
project teams and not make engineers spend too much
attention and time in production projects. The main
idea is to reduce stress situations for the team and their
needs to spend more efforts overcoming it while keeping
high quality and speed of software development.

The research has shown the importance of process im-
provement and standardization that needs a planned and
balanced approach for change implementation at all lev-
els: a project, a software production department and the
whole company. The panel responses, especially in con-
sensus opinions, have demonstrated the need to consid-
er all the factors of organizational resistance and team-
mate’s involvement at each stage of a project involving
changes implementation.
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AHHOTAUUSA

Crathsl TIOCBSIIEHA MpoGieMaM BHEAPEHUS W3MEHEHUN W YIYYIICHW B KOMIIAHMSX, HPOM3BOMSIINX
nporpammHoe obecriedeHue (I10). CraTbs MO3BOJAET B3LISTHYTh Ha TAaHHBIH ITPOLIeCC HEe TOJBKO Ha CTPaTeTHIECKOM
YPOBHE, YTO TIPUCYIE MEHEIKMEHTY KOMIIaHWM, HO M OCBETUTh IPaKTUYECKHE IPOOJEMBI, C KOTOPBIMHU
CTaJIKMBAIOTCS PSIOBbIE COTPYAHUKU MPOEKTHBIX KOMaHI — Pa3pabOTUYUKU, aHAIUTUKU, CIIELIMATMCTBI IO KAYeCTBY
I1O. Bce BBIBOABI U 3aKJIIOYEHMSI OCHOBAHBI Ha aBTOPCKOM MCCJeNOBaHUU, npoBeaeHHOM B 2014 romy cpenu 78
aKkcnepToB u3 11 crpan LleHTpanbHoii 1 Boctounoit EBpornbl, Bkiouasi Poccuio, Kak oIMH U3 LIEHTPOB pa3paboTKu
ITO B maHHOM eBpoOIIeiicKoM pernoHe. MccnenoBaHue ObIIO HAITPABJICHO Ha TTOMCK PEIICHUI aKTyaIbHBIX MPOOIeM
yIpaBJeHUs] I3BMEHEHUSIMU OT 3Talla MX IUIAaHUPOBAaHUSA 10 aHAJIM3a pe3yIbTaToOB.

B craTthe mpemoxkeH MPOEKTHBIM IMOAXON K YINPAaBICHUIO M3MEHEHUSMH, BKJIIOYAIOIIMI YeThIpe CTaauu —
IUTAaHUPOBAHKME, TOATOTOBKA Cpedbl K WM3MEHEHUSIM, AeTalu3allis W3MEHEHMil, BHEApEeHWEe M 3aKperieHue
HOBBIX TpakTUK. Ocoboe BHMMaHUe yaeJaeHOo MpobiieMaM, KOTOPbIe COITPOBOXIAIOT BCE CTAIUM TAKOTO TMPOEKTA:
OPraHU3allMOHHOMY COIIPOTHBIICHUIO, HEOOXOOUMOCTH YIIPABIATh LUEIIMU U3MEHEHMI1, BOBIICYCHUIO TTPOCKTHBIX
KOMaH[ B yIipaBjieHre u3MeHeHusmMu. [IpakTudeckue peKOMeHIAluu, IPeaCTaBIeHHbIE B 3aKIIOUNTEIbHOM YaCcTU
cTaTbu, OTOOpaXKaloT Jy4IlKe MPaKTUKU B oTpaciu pazpadbotku [1O Ha Bcex cTanusiX TaKOTo MpOeKTa.

KiroueBbie cioBa: yripapieHre U3MEHEHUSIMU, YIy4dIlIeHUE MPOU3BOACTBA MTPOrPaMMHOT0 00eCTeueHMsI,
OpraHU3alMOHHOE COMIPOTUBIICHNE, COPTBEPHAST KOMITAHMSI.
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