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Abstract. Requirements engineering and business analysis are activities con-
sidered to be important to software project success but also difficult and chal-
lenging. This paper reports on a survey conducted in Polish IT industry, aimed
at identifying most widespread problems/challenges related to requirements.
The survey was targeted at people performing role of analyst in commercial IT
projects. The questionnaire included 64 pre-defined problems gathered from a
literature review and a workshop involving a small group of analysts. It was
completed by 55 respondents, each of whom assessed the frequency of occur-
rence for pre-defined problems and optionally could report additional problems
based on their work experience. A ranking of most frequent problems is pre-
sented in this paper. Additional analyses for more specific contexts: agile pro-
jects and smaller/larger development teams are also provided. Final sections of
the paper include comparison of our results and results of reported surveys con-
ducted in other countries, followed by a discussion.
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1 Introduction

Requirements engineering (RE) is a part of software development process, which
focuses on interaction with stakeholders and aims at defining and maintaining sys-
tem/software requirements [1]. Another commonly used term is business analysis
(BA), defined as a practice of enabling change in an enterprise by defining needs and
recommending solutions that deliver value to stakeholders [2], which in case of soft-
ware projects can be considered a wider area that encompasses RE. RE and BA are
commonly regarded as important, but also difficult activities. As many software pro-
jects end up failed or challenged, causes contributing to such outcome are analyzed.
Several analyses [3-6] reveal that problems related to RE/BA e.g. incomplete re-
quirements, lack of user involvement or unrealistic goals/expectations are among
main factors leading to project failures and other difficulties.

Dependencies between correctness and efficiency of requirements-related process-
es and software project outcomes are also confirmed by dedicated empirical research
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studies e.g. influence of RE techniques, good practices and resources spent on out-
comes such as stakeholders’ satisfaction, quality of RE products and predictability of
RE process [7], increase in productivity and quality observed as result of introducing
improvements to RE processes [8], correlation between RE process maturity and pro-
ject success factors (scope, schedule, budget and stakeholders’ perception) [9].

All of above imply that RE/BA is an important topic which still needs new solu-
tions and evaluation of their effectiveness. However, in order to provide a relevant
solution, one needs to correctly identify the problem, which requires knowing the real
picture of RE/BA in the IT industry. Such knowledge cannot be established on the
basis of theoretical considerations, but has to be gathered from industry professionals
involved in real-life software projects. In our case, if we intend our research to be
useful to practitioners, then the most likely first recipient is the domestic IT industry.

Our aim was therefore to identify the most widespread and frequent problems af-
fecting RE/BA activities encountered by analysts employed in Polish IT companies.
At first glance, such problems are quite well known and can be found in virtually any
book or course material on RE/BA. However, problems reported there are usually
based on author’s experience, rather than collected in systematic, scientific manner
through surveys or field studies, which does not allow to generalize such results.
When it comes to scientific papers on RE/BA problems, only a few sources can be
found and not a single one of them concerns Polish industry. This is the identified
research gap we intended to fill.

In this paper we describe a questionnaire-based survey study targeting software
project analysts (i.e. people responsible for RE/BA activities). The questionnaire in-
cluded a list of 64 pre-defined problems collected from a literature review and a
workshop involving a small group of analysts. We gathered answers from 55 re-
spondents, who evaluated how frequently they had encountered particular problems in
their professional experience and optionally could report additional problems.

The main contributions are: the overall ranking of problems (as reported by all re-
spondents) and separate rankings for agile project and for smaller/larger teams. The
additional contributions are: review of problems reported in literature and comparison
of survey outcome to similar studies from other countries.

The rest of the paper is structured as follows. In Section 2 we outline related work.
Section 3 describes an overview of research process and its particular steps. In Sec-
tion 4 survey’s main results are presented, followed by a comparison to results ob-
tained by others in Section 5. In Section 6 we discuss validity threats before conclud-
ing the paper in Section 7.

2 Related Work

We narrow down this related work summary to survey-based papers on gathering and
analyzing information about RE/BA problems. Of course, many more research reports
on RE/BA state of practice are available, but since they focus on RE/BA practices,
techniques, process maturity etc. we consider them not to be directly related.
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Several works describing research on RE/BA problems, conducted in various
countries are available. Hall et al. [10] performed a case study collecting RE problems
experiences in 12 UK software companies by assembling employees into focus
groups and interviewing them. Solemon et al. [11] surveyed industry practitioners
from Malaysia to identify most common RE problems and cross-referenced them with
process maturity and good practices applied by IT companies. Liu et al. [12] conduct-
ed an industrial survey conducted in China and (among other findings) reported major
failure reasons in RE practices. An ongoing research (parallel to our work) known
under the name of NaPiRE (Naming the Pain in Requirements Engineering) initiative
is conducting a family of replicated surveys on RE problems, their causes and conse-
quences [13]. NaPiRE surveys have already included 10 countries and more are ex-
pected in further replications [14].

We provide more information on the abovementioned studies’ findings in Section
5, where we compare them to our results. Nevertheless, none of those studies con-
cerned Polish industry, nor even any other country from Central and Eastern Europe
(with the exception of Estonia which is included in NaPiRE, but no results have been
published yet).

Our main interest was however Polish IT industry and information about RE/BA
problems in this context is very scarce. A literature search revealed no directly related
work. Some industrial survey reports on software project outcomes and/or problems
are available, but RE/BA issues are hardly included within their scopes. For example,
a report summarizing a survey based on 80 software projects [15] shows proportions
of successful, challenged and failed project. It also lists some contributing factors
(e.g. project size, development methodology, risk management), but RE/BA processes
and issues were not included in survey questionnaire. Another survey [16] identified
several problems plaguing software development in Poland, but it does not distinguish
any explicit category of RE/BA problems, only very few such problems are included
and assigned to Management category. Papers dealing with particular RE/BA prob-
lems e.g. difficulties in understanding and communicating customers’ needs [17] or
neglecting non-functional requirements [18] can be found, but their purpose is to pro-
pose solution to a selected problem, not to analyze the broader scope of problems and
their occurrences in the industry.

Also, a previous work of one of us [19, 20] should be mentioned. One part of this
work was a survey on RE/BA problems, which was however a small-scale study (8
interviewees from 2 companies) and as such had its limitations. Moreover, during the
interviews, only open questions were used, encouraging the respondents to enumerate
RE/BA problems affecting their work. The subsequent analysis of results showed a
relatively low similarity of reported problems, even in case of interviewees employed
by the same company. It can indicate that they had difficulties reminding all relevant
problems without any guidance provided. Such observations resulted in the idea for
the research described in this paper — to conduct a survey focusing solely on RE/BA
problems, involving a significantly larger and more diverse group of respondents and
to provide them with a list of pre-defined problems together with the opportunity to
report additional ones.
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3 Research Process

After identifying the existing research gap and the need for establishing the state of
practice in Polish IT, we planned the research process to be followed. We set out to
answer he following research questions (RQ):

e RQ1: What are the most common requirements-related problems in Polish IT in-
dustry?

e RQ2: What are the differences in reported problems with respect to different soft-
ware project contexts?

As for RQ2, by context we meant e.g. size of development team or software devel-
opment approach. We suspected that such factors can make particular problems more
or less frequent (e.g. agile projects can cope better with requirements changes, larger
teams can have more issues about communicating requirements between developers
etc.). No assumptions however were made, we only planned to include context ques-
tions in the questionnaire.

The central term used in our research is “problem”, which requires some explana-
tion. We consider RE/BA problem to be any requirements-related issue that is per-
ceived difficult or error-prone by people involved in RE/BA processes. Some of such
problems can be considered as an inevitable part of analyst’s job — it is for example
natural that developers and business stakeholders have difficulties understanding each
other or that requirements change to reflect business domain dynamics. However, if a
given issue is reported as problematic by practitioners, it is something that requires
further attention and should be addressed by e.g. dedicated techniques, good practices
or tool support. This is the reason we do not exclude any potential problems on the
grounds of their origin or responsible party. It is consistent with the notion of “prob-
lems” or “challenges” used by others (as outlined in related work summary).

The research process we planned included the following steps (described in the fol-
lowing sections):

1. Literature review aimed at extracting and cross-checking RE/BA problems dis-
cussed in reviewed sources.

2. Additional identification of RE/BA problems by organizing a workshop with a
group of analysts.

3. Questionnaire design.

4. Conducting the survey and analyzing results.

3.1 Literature Review

The literature search and review was aimed at gathering problems already described
in sources of various types. It was not a systematic literature review (SLR), as it was
not our intent to identify all possible sources and to list every problem described in
the literature. Instead, we wished to cross-reference a number of pre-selected sources
and use the subset of most common problems as an input to subsequent steps of our
research process.
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We selected 9 sources, trying to cover various forms of publications: scientific pa-
pers, books and technical reports. It was also different from the usual manner of lit-
erature review, where only peer-reviewed sources are included. We deliberately
reached for other sources, even those associated with commercial software tools. The
reason was to use information originating from industry. Industry professionals are
likely to use forms of publications other than scientific papers e.g. informal articles,
books or technical reports.

Table 1. Summary of RE/BA problems reported in literature.

Problem S1 S3 S7]S8(S9
Incomplete requirements X X X

S5
X
Ambiguous requirements X X | X | X

X[ X[ X4
[GIENIEN] =3

Analysts lack adequate training/ com- | X
petencies

x| X|X|X|®

X
o

Inadequate requirements management
procedures/tools

Lack of stakeholders’ commitment

X|X| X| X|X|X|Z4

Changing requirements

XXX
XXX X

Inconsistent requirements

XIXIX[X| X| X
X
Alao|o

Requirements defined in technical X
jargon rather than customer language

Requirements lack meta-data (source,
priority, status, etc.)

X
IN

“Obvious” requirements not reported X

X|X

Scope creep

Lack of quality control of requirements X

XIX|X| X[ X| XX

Inadequate tool support X X

XXX X[ X[ X
X
INEFNENENEN

Communication problems between X X X

customers and developers

Sources S1-S4 are scientific papers. S1 [10] and S2 [11] are survey-based studies
described in related work summary. The remaining papers use other approaches: S3
[21] is a literature review, which summarizes and categorizes problems found in nu-
merous sources, while S4 [22] is a rather subjective, experience-based discussion of
selected problems. Sources S5 [23] and S6 [24] are widely known books on RE, while
S7 [25] is a relatively new book item published by Polish authors, which we consid-
ered to be closer to Polish IT state of practice. Sources S8 [26] and S9 [27] are tech-
nical documents associated with IT tools supporting RE/BA processes.

Table 1 summarizes most essential findings of literature review. It lists problems
mentioned by most sources (at least 4 out of 9), For each problem, particular sources
mentioning it and total number of them are given. Problem names were unified, as
sources use different wordings. Table 1 can also support an argument that RE/BA
problems are not well evidenced yet, as sets of problems mentioned by particular
sources are only partially overlapping.
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3.2 Workshop

The reason of the workshop was to identify additional problems that may be more
specific to Polish industry. The workshop was conducted in September 2016 and in-
cluded 6 active participants: 5 analysts and 1 researcher acting as a moderator. Invited
analysts represented different companies and application domains. Also their experi-
ence varied — some of them could be considered as beginners, while others quite ex-
perienced (about 7 years in RE/BA). The workshop took place in an informal setting
and was planned as a moderated discussion. Prior to the workshop, literature research
findings were coded by deriving common themes e.g. business goals, cooperation
with business stakeholders, requirements quality, requirements prioritization, RE
documentation templates etc. About 40 such themes were identified.

During the discussion, all themes were walked through. The moderator asked open
questions about problems related to a given theme and participants reported such
experienced and/or known problems (or lack of them). The discussion was free-form
and informal, participants were also able to refer to each other’s statements. The dis-
cussion was audio-recorded and later transcribed. Problems reported by participants
were extracted. Most of them could be matched to those derived from literature. There
were some exceptions though e.g. participants revealed situations where business
goals were adjusted to (implemented) requirements, not otherwise (especially in pub-
lic sector). Moreover, this discussion allowed to identify several sub-variants of al-
ready known problems e.g. “Ambiguous requirements” were divided into: “Stake-
holders lack sufficient domain knowledge to define requirements”, “Software Re-
quirements Specification document is very generic” and “Specified requirements
insufficiently detailed/verifiable”. Such findings provided an additional input to the
next step - questionnaire design.

3.3 Questionnaire-Based Survey

We chose to apply questionnaire-based survey as a method to answer research ques-
tions. We also decided to survey solely the practitioners who perform the role of ana-
lyst in software projects (i.e. who are responsible or RE/BA activities, regardless of
how exactly their job positions are named). The reason was to obtain data based on
first-hand experience, from people who are directly involved in RE/BA processes (as
opposed to those who are only influenced by it e.g. testers). However, by selecting
such profile of respondents we limited the available points of view, which could in-
troduce bias, but it was a trade-off we considered acceptable. The introductory part of
the questionnaire included a clear message that it is intended for analysts only. As our
survey was targeting analysts from Poland only, the questionnaire was in Polish.

The first part of the questionnaire was supposed to collect background information
about respondents. It included questions about: respondent’s experience (in RE/BA,
as an analyst), size of development team he/she belongs to, software development
approach used in projects he/she works on (agile, plan-driven, other). Optionally,
respondent could also enter his/her first name and e-mail address to receive a report
on survey results afterwards.
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The second part was dedicated to RE/BA problems. We included 64 problems on
the basis of literature review and workshop. We selected problems that were men-
tioned by most of reviewed sources or reported by workshop participants. Workshop
discussions also motivated us to refine some more generic problems from literature
into two or more sub-variants.

We divided problems into 12 groups: business goals; project scope; sources of re-
quirements; elicitation, analysis and specification; RE documents templates; require-
ments management; glossary; cooperation with stakeholders; cooperation with devel-
opers; quality assurance for requirements; analyst’s competencies; other problems.
The reason was to present respondents with only one group of problems at the time
and thus to keep them focused. For each problem in such group, a respondent was
asked to assess how frequently he/she encounters it in professional work. To answer a
following 5-point Likert scale was used: 0 — “never”, 1 — “rarely”, 2 — “sometimes”, 3
— “often”, 4 — “always”. For each group, an open question was also included — it was
a request to report additional problems not included in pre-defined questions, but
relevant to a given group.

Several iterations and reviews of questionnaire were necessary, as we paid atten-
tion to proper wording of questions, unambiguity and comprehensibility. After that a
pilot study was conducted. It involved 3 people fitting the respondent’s profile. All
reported issues, doubts and improvement suggestions were addressed in the final ver-
sion of the questionnaire. As for technical means, we checked on-line survey software
services. Initially, two versions of questionnaire were prepared using Google Forms
and ankietka.pl services. During the pilot study we asked participants to compare
those two versions. They perceived Google Forms version as more readable and intui-
tive and as such we decided to use it in our survey study.

We published the questionnaire on-line and posted invitations to participate in the
survey on websites dedicated to RE/BA topics and social network groups for Polish
analysts. No direct invitations to particular individuals were used. The weakness of
this approach is that it does not allow to calculate the response rate and it limits our
knowledge about respondents’ background to the information provided in their ques-
tionnaire answers. The survey was open for 7 weeks (April 27" - June 17" 2017) and
during this period we obtained 55 responses.

4 Survey Results

Context information about survey responders and their working environments is pre-
sented in Fig. 1. It is also worth mentioning that over 75% of them expressed interest
in receiving a report on survey results and provided contact e-mail addresses. A com-
plete listing of survey questions and answers (translated to English) can be found in a
dataset available on-line [28].

As shown in Fig. 1, 40% of respondents had at least 5 years of experience, while
78% at least 2 years. It indicates that while senior/expert analysts were a minority,
most of survey participants had sufficient experience to provide first-hand knowledge
about RE/BA problems. As for team sizes, most respondents worked in teams includ-


http://mostwiedzy.pl

Downloaded from mostwiedzy.pl

A\ MOST

ing 6-10 members, but smaller and larger teams were represented as well. When an-
swering the question about software development approach, 40% of respondents de-
clared working in projects that apply agile approach, while plan-driven approach was
used by only 9%. However, almost half of respondents declared that they had not
followed a single approach (agile or plan-driven), but used both in different projects.

Experience Team size
M Less than 1year
H 1-5 people
W 1-2years
¥ 6-10people
2-5years
11- 20 people
5-10vyears
21-30people

m Over 10 years

B Over 30 people

Software development approach

M Agile
B Plan-driven
® Unspecified

Agile or plan-driven (depending
on particular project)

Fig. 1. Context information about respondents.

Answers to the second part of the questionnaire (assessments on frequency of oc-
currence of particular problems) were processed in order to create a ranking of most
frequent problems. Additional (not pre-defined) problems reported by respondents
were not further processed because of low similarity (no problem was reported by
more than 2 people). We decided to use the mean value of answers (0-4 values, ac-
cordingly to the scale specified in Section 3.3) to represent frequency. A median
value could be considered more appropriate for ordinal scale, but in case of 5-value
scale it is unlikely to note differences.

The resulting ranking based on this metric is given in Table 2. Problem names are
shortened for the sake of brevity. In the questionnaire, problems had longer descrip-
tions and sometimes included examples in order to be well understood by respond-
ents. The longer descriptions are available in the associated dataset [28].

Survey results clearly show that most frequent problems are related to cooperation
between analysts and stakeholders, as 16 out of 20 top problems fall into such catego-
ry. Among the remaining ones, P12 and P13 deal with lack of good practices applied
by a supplier (software development company or team). P4’s origin is not obvious - it
can be a result of customer pressure or of supplier’s poor planning. P16 is probably
responsibility of both sides — stakeholders issue requirements in vague form and ana-
lysts (or other development team members) do not ensure such requirements are re-
fined. Other categories of problems e.g. cooperation between analysts and the rest of
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development team, analysts’ competencies, documents used in RE/BA, quality man-
agement hold lower positions in the ranking - outside top 20 presented in Table 2.

Table 2. Twenty most frequent RE/BA problems according to survey results.

w

z| @ |3 > 2
ID Problem < f';_f g % E, § g

= < 3 S 2
P1 | Unrealistic expectations of stakeholders 0| 4 1124|116 295 | 0.89
P2 | Stakeholders do not express ‘obvious’ require- 14 25|12 | 2.80 | 0.85

ments

P3| Scope creep 0| 4 |14(26|11| 2.80 | 0.91
P4 | Too short time for analysis available 1|17 |12|20|15| 2.75 | 1.06
P5 | Stakeholders’ low availability 0| 4 |16|26| 9 | 273 |0.83
P6 | Stakeholders describe solutions instead of re-| 0 | 4 |17 [30| 4 | 2.62 | 0.73

quirements

P7 | Stakeholders are unable to express requirements | 0 6 |18 |25| 6 | 256 | 0.83
other than change requests to working software

P8 | Conflicting requirements from different stake-| 1 | 8 | 15 (23| 8 | 2.53 | 0.98
holders

P9 | Stakeholders ignore business goals and focuson| 0 | 8 | 16 (27| 4 | 2.49 | 0.84
requirements only

P10| Stakeholders issue requirements clearly outside| 1 | 6 |20 |24 | 4 | 2.44 | 0.86
project's scope

[

P11 Business goals are not measurable/verifiable 1|10|16 (26| 2 | 2.33 | 0.88

P12 Interdependencies between requirementsarenot| 7 | 5 |18 |18 | 7 | 2.24 | 1.19
identified/maintained

P13| No defined process for requirement changes 2111|120 |18| 4 | 2.20 | 0.97

P14| A stakeholder believes that all requirementsare| 4 | 12 | 13 |23 | 3 | 2.16 | 1.07
essential and is unable to prioritize them

P15| A stakeholder accepts specified requirements, | 3 9 [ 22|18 3 | 216 | 0.96
which he/she had not read or comprehend

P16| Specified requirements insufficiently detailed /| 3 | 7 |26 |17 | 2 | 2.15 | 0.89
verifiable

P17| Conflicts between stakeholders about require-| 3 | 10 | 23 |16 | 3 | 2.11 | 0.96
ments' priorities

P18| Difficult communication with a remote stake-| 1 | 19 | 14 | 17| 4 | 2.07 | 1.02
holder

P19 Requirements are not defined by right stake-| 2 | 12 |22 {19 | 0 | 2.07 | 1.03
holders

P20| Stakeholders lack sufficient domain knowledge| 2 | 12 | 22 | 19| 0 | 2.05 | 0.85
to define requirements

To address RQ2, we also processed survey results to find out whether the same
problems are reported in various contexts. One factor determining context is software
development approach. We were only able to check answers for Agile, as Plan-driven
population was too small (5 respondents only). Most of respondents chose answer
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“Agile or plan-driven, depending on particular project”, which prevented us from
further analysis because questionnaire design did not allow to determine which prob-
lems were associated to which approach. All other answers other that Agile (Plan-
driven, Agile or Plan-driven, Unspecified) were assigned to the group “Other”. The
other factor examined was development team size. We decided to divide respondents
w.r.t. team size (<=10 and >10), which allowed to form two groups (30 and 25 peo-
ple) and analyze answers separately. For each context (Agile, Other, Teams<=10,
Teams>10) Mean values were calculated, using only answers of respondents fitting a
given context. A simple comparison of mean values is shown in Fig. 2.

0,0 05 1,0 15 2,0 2,5 3,0 3,5

P1 Unrealistic expectations of stakeholders

P2 Scope creep

P3 Stakeholders do not express ‘obvious’
requirements

P4 Too short time for analysis available

P5 Stakeholders’ low ilability

P6 Stakeholders describe solutions instead of
requirements

P7 Stakeholders are unable to express
requirements other than change requests to
working software

P8 Conflicting requirements from different
stakeholders

P9 Stakeholders ignore business goals and focus
on requirements only

P10 Stakeholders issue requirements clearly
outside project's scope

P13 No defined process for requirement changes

P18 Difficult communication with a remote
stakeholder

mTotal mAgile mTeams<=10 = Teams>10

Fig. 2. Frequencies of problems in total and in particular contexts (mean values).

To verify whether differences between groups (Agile/Other and
Teams<=10/Teams>10) are statistically significant, we used Mann-Whitney-
Wilcoxon Test (suitable for ordinal scale and independent samples). Results are pre-
sented in Table 3 and Table 4. Both tables include Mean values for particular groups
and p-values of statistical tests for pairs assigned to each problem. Also, relative rank-
ings of problems for each context and a ranking of total answers (from all respond-
ents) are included in both tables (# column).
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Table 3. Comparison of problems w.r.t. software development approach.

11

ID Problem Total Agile Other p-value
# # Mean Mean

P1 |Unrealistic expectations of stakeholders | 1 1 2.818 3.03 0.5166

P2 |Scope creep 2 2 2.773 2.818 0.9047

P3 |Stakeholders do not express ‘obvious’| 2 4 2.682 2.879 0.3501
requirements

P4 |Too short time for analysis available 4 3 2.727 2.758 0.8799

P5 |Stakeholders’ low availability 5 5 2.636 2.788 0.7535

P6 [Stakeholders describe solutions instead| 6 5 2.636 2.606 0.7308
of requirements

P7 |Stakeholders are unable to express| 7 7 2.455 2.636 0.5369
requirements other than change requests
to working software

P8 |Conflicting requirements from different| 8 8 2.409 2.606 0.6444
stakeholders

P9 |Stakeholders ignore business goals and| 9 10 2.318 2.606 0.343
focus on requirements only

P10 [Stakeholders issue requirements clearly| 10 | 10 2.318 2.515 0.5927
outside project's scope

P18 [Difficult communication with a remote| 18 9 2.364 1.879 0.0827
stakeholder

Table 4. Comparison of problems w.r.t. team size.
ID Problem Total | Teams<=10 | Teams>10 | p-value
# # | Mean | # | Mean

P1 |Unrealistic expectations of stakeholders | 1 3|1 2833 |1 3.08 0.3499

P2 |Scope creep 2 1 2.933 6 2.64 0.2388

P3 |Stakeholders do not express ‘obvious’| 2 2 2.9 4 2.68 0.3532
requirements

P4 |Too short time for analysis available 4 4 2.8 5 2.68 0.6594

P5 |Stakeholders’ low availability 5 5| 2733 | 3 2.72 0.8274

P6 |Stakeholders describe solutions instead| 6 8 | 2467 | 2 2.8 0.0755
of requirements

P7 |Stakeholders are unable to express| 7 7 | 2533 | 7 2.6 0.7168
requirements other than change requests
to working software

P8 |Conflicting requirements from different| 8 6 | 2633 | 9 2.4 0.3362
stakeholders

P9 |Stakeholders ignore business goals and| 9 9 | 2467 | 8 2.52 0.6673
focus on requirements only

P10 [Stakeholders issue requirements clearly| 10 9 | 2.467 | 10 2.4 0.5614
outside project's scope

P13 [No defined process for requirement| 13 | 19 | 2.033 | 10 2.4 0.1586
changes
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We intended to list top 10 problems from each context in Table 3 and Table 4 (ex-
cept “Others” which is not a particular context but a group of various ones). As can be
seen, only 12 problems are sufficient do achieve it (P1-P10, P13 and P18), which
indicates that similar RE/BA problems are experienced in different contexts. This
impression is confirmed by statistical analysis. For this purpose, we used KNIME
Analytics 3.3.1 to compute parameters and R 3.5.0 for Mann-Whitney-Wilcoxon tests
(using R-Snippets in KNIME). In all cases presented in Table 3 and Table 4, the p-
value was greater than 0.05, which does not allow for conclusion that populations are
non-identical.

There are of course some differences in mean values and relative rankings, but as
they are not significant, it is quite surprising that different contexts do not introduce
nor magnify specific problems (e.g. cooperation with development team for larger
teams).

The ranking in Table 2 provides answer on RQ1 about the most common require-
ments-related problems in Polish industry. Table 3 and Table 4 provide answer to
RQ2 about differences in reported problems w.r.t. different software project contexts.

5 Comparison with Other Results

Each of sources mentioned in Section 2 (related work) enumerates main prob-
lems/challenges identified as result of conducted research study. Direct comparison of
our results with those obtained by others is difficult because researched RE/BA prob-
lems were defined more or less differently w.r.t. names used but also to assumed ab-
straction levels and scope (inclusion/exclusion of issues outside RE/BA but potential-
ly affecting that area). Despite this, we would like to compare results to such extent it
is possible. When citing problems from related work, in parentheses we give the IDs
of (approximately) matching problems from Table 2.

A study by Hall et al. [10] divided problems into two groups: organizational-based
and process-based. For the first group there is little similarity, mainly related to “User
communication” (P5, P18) and “Inadequate resources” (P4). “Company culture” is a
possible match (P13(?)), but other problems (“Developer communication”, “Inappro-
priate skills”, “Staff retention” and “Lack of training”) have no counterparts in our
findings. More similarity can be found for process-based problems: “Vague initial
requirements” (P7, P11, P16), “Poor user understanding” (P2, P20), “Requirements
growth” (P3, P10), “Undefined requirements process” (P13) and “Inadequate re-
quirements traceability” (P12). Only “Complexity of application” has no match.

Solemon et al. [11] used a similar list of problems (and division into two groups) to
the one from [10], but introduced more distinctions between requirement flaws. Here
we address only those additional or modified ones: “Incomplete requirements” (P14,
P16, P19), “Inconsistent (changing) requirements” (P3, P8, P10), “Ambiguous re-
quirements” (P7, P11, P16) and “Lack of defined responsibility” (P19). It is also
worth mentioning that while Hall et al. claim that “our findings suggest that organiza-
tional issues exacerbate all types of requirements problems” (referring to lack of skills
and staff retention as examples), Solemon et al. conclude “Our results suggest that RE
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problems experienced by the companies in our study can be attributed more to factors
inherent within the RE process rather than to factors external to the RE process.”.

In case of study by Liu et al. [12], more similarities can be found. The most im-
portant problem reported by them is “Customers do not have a clear understanding of
system requirements themselves, including scope of the system, major functional
features and nonfunctional attributes” (P1, P7, P10, P16). For majority of other prob-
lems counterparts can also be found: “Users’ needs and understanding constantly
change” (P3), “Software engineers do not have access to sufficient domain knowledge
and expertise” (P20), “Project schedule is too tight to allow sufficient interaction and
learning period between customer and development team” (P4), “Requirements deci-
sion-makers lack of technical and domain expertise” (P19, P20), “Broken communi-
cation links between customer, analyst and developer” (P5). There are no matches for
problems: “Reuse existing design in wrong context and environment” and “Lack of
standardized domain data definition and system-environment interface”.

Mendez Fernandez et al. [13] presented top 10 problems they found. All of them
except one can be (more or less) matched to our “top 20 list” items. Below problems
from [13] are listed, ordered by frequency descending: “Incomplete and/or hidden
requirements” (P2, P7, P9, P14), “Communication flaws between project team and
customer” (P1(?), P15), “Moving targets (changing goals, business processes and/or
requirements)” (P3), “Underspecified requirements that are too abstract” (P11, P16),
“Time boxing/Not enough time in general” (P4), “Communication flaws within the
project team” (no match), “Stakeholders with difficulties in separating requirements
from known solution designs” (P6), “Insufficient support by customer” (P5, P18,
P19), “Inconsistent requirements” (P8, P12, P17) and “Weak access to customer
needs and/or business information” (P20). In this case the similarity is quite high,
only P10 and P13 have no counterparts and match between P1 and “Communication
flaws” is questionable.

6 Validity Discussion

We are aware that our study had several limitations that can pose potential threats to
validity. First of all, the study and results presented are based on reasonable but still
limited number of participants. Another important issue is participants representative-
ness — we cannot claim that software projects and companies our respondents work
for are consistent with the general picture of Polish IT. For example, plan-driven ap-
proach is poorly represented, which may stem from the widespread adoption of agile
methods, but may also be a matter of this particular sample. Also, a discrepancy be-
tween declared and actual development approach is possible, as e.g. a few respond-
ents declared agile approach and team size of 21-30 or 30+ at the same time.

We deliberately planned to survey analysts only, which has some implications.
First, we cannot be sure that only analysts answered the questionnaire as our survey
was not based on personal invitations. We explicitly stated target profile in published
invitations and in questionnaire introductory text, but that could be ignored (however
it is rather not likely that a person not involved in RE/BA would be willing to answer
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almost 70 questions about this topic). More important issue is that by asking analysts
only, we are likely to introduce bias by limiting survey to one point of view only. An
interesting observation is that problems associated with analysts’ negligence or lack
of competencies were among those with lowest scores. It can be the real picture of
RE/BA practices and problems, but can also indicate that analysts are more likely to
attribute problems to actions of other parties rather than themselves or fellow analysts.

Another threats typical to surveys are: clarity/unambiguity of questions and hones-
ty of answers. We made a substantial effort to minimize the first threat by several
reviews of the questionnaire and a pilot study. The second threat is minimized by the
fact that respondents were anonymous (optionally they could provide e-mail address —
but any address, not necessarily professional one). As such a respondent had no rea-
son to hide information about problems e.g. in order to make company look better.
We are also aware that our results are based on respondents’ perception, not “hard
data” gathered from software projects, but it is a limitation of almost any survey.

Finally, we cannot claim generalizability of results to other countries, as from start
we only intended to research RE/BA problems in IT industry in Poland.

7 Conclusions

This paper identified, on the basis of industrial survey study, most frequent require-
ments-related problems from the point of view of IT analysts from Poland. The main
contribution is the resulting list of problems, together with combined assessment met-
rics. The conclusion that can be drawn from this list is that the most problematic area
in RE/BA is communication with stakeholders. Additional data analysis led to devel-
opment of problem rankings for particular contexts (Agile development approach,
smaller teams, larger teams). Such rankings show some differences, but none of them
is statistically significant, thus in general the same problems are present in various
contexts. Results obtained in our study were also compared to the findings of similar
research studies from other countries.

Results described in this paper can be of potential value for researchers working in
RE/BA area, so they can target most frequent problems by analyzing their contrib-
uting factors and by proposing and evaluating new solutions. Dedicated methods,
tools and/or practices can be introduced to mitigate particular problems. Results can
also be used by industry practitioners to raise awareness about problems likely to be
expected and consequently to be prepared to deal with them. By practitioners we
mean mostly analysts but also others e.g. project managers who are responsible for
stakeholders/scope management and for planning all project activities including
RE/BA. Finally, knowledge about RE/BA problems in Polish industry can be utilized
in BSc/MSc requirements engineering courses and in industrial training programs
intended for analysts.

Possible directions of future work include a more thorough analysis of top prob-
lems with respect to their root causes as well as identifying effective solutions to ad-
dress them. Moreover, additional survey studies would be useful, especially studies
involving other points of view e.g. those of developers, project managers or stake-
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holders representing business domain and customer’s side. Also, as our survey fo-
cused on problems’ frequency only, a study on problems’ severity (w.r.t. consequenc-
es) would be advisable.
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