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ABSTRACT
It is a cliché to say that there is a gap between research and practice.
As the interest and importance in the practical impact of research
has been growing, the gap between research and practice is ex-
pected to be narrowing. However, our study reveals that there
still seems to be a wide gap. We survey so�ware engineers about
what they care about when developing so�ware. We then compare
our survey results with the research topics of the papers published
in ICSE/FSE recently. We found the following discrepancy: while
so�ware engineers care more about so�ware development produc-
tivity than the quality of so�ware, papers on research areas closely
related to so�ware productivity—such as so�ware development
process management and so�ware development techniques—are
signi�cantly less published than papers on so�ware veri�cation
and validation that account for more than half of publications. We
also found that so�ware engineers are in great need for techniques
for accurate e�ort estimation, and they are not necessarily knowl-
edgable about techniques they can use to meet their needs.

CCS CONCEPTS
•Social andprofessional topics→Industry statistics; •So�ware
and its engineering →So�ware creation and management;
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1 INTRODUCTION
Industrial impact has been gaining a�ention of many researchers
nowadays. Industry tracks, such as ESEC/FSE industry track, have
provided for researchers pathways to industrial impact. Typically,
researchers team up with industry partners and apply research re-
sults to real-world problems of industry. As a result, the doorway to
tech-transfer has widened – research results developed in academia
are being transferred to industry through this doorway.
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In this paper we consider the opposite direction, that is, the trans-
fer of industry problems to academia. In other words, we analyze
whether so�ware engineering researchers are solving problems that
industry practitioners—more speci�cally, so�ware engineers–care
about, and, especially, the most urgent. Given limited resources
available for research as compared to the gigantic size of so�ware
industry, researchers need to be strategic in order to maximize their
impact. We are not arguing here that researchers should tackle
only the problems industry practitioners care about. �e traditional
research e�ort of constantly exploring and developing new ideas
without being necessarily constrained by industry needs should
continue to be made. However, if the aim of a researcher is to make
an impact on industry, understanding what practitioners care about
can be a useful guideline to achieve the aim.
PushingResearch toPractice. �e ACM SIGSOFT Impact project
assesses the impact of so�ware engineering research on so�ware
engineering practice [24]. Under this umbrella project, diverse
so�ware engineering research �elds—such as programming lan-
guages [28], so�ware con�guration management [10], runtime
assertion checking [7], middleware technology [9], and code in-
spections and reviews [27]—have been assessed about their impact
on practice. Inspired by the Impact project, Lo et al. [19] performed
a lightweight survey with so�ware engineers working in Microso�
to investigate how so�ware engineers perceive so�ware engineer-
ing research. �e assessment of these previous studies is generally
positive: so�ware engineering research has made an impact on
so�ware engineering practice [24], and the current so�ware engi-
neering research seems generally relevant to so�ware engineering
practices exercised in Microso� [19].
Pulling Practical Needs from Industry. While these previous
studies investigate the �ow from research to practice as to how
impactful and healthy the research-to-practice �ow is, the opposite
direction of the �ow—from practice to research—is relatively rarely
studied. In other words, there has been li�le research done on the
issue of “what industry wants from research”—incidentally, how-
ever, ICSE 2011 hosted a panel with this same title. �e following
excerpt from the abstract of the panel casts a di�erent shade from
the aforementioned studies: “Half of the people who a�ended the �rst
ICSE in 1975 came from industry, but by 2010, industry participation
was less than 20%. �is lack of participation hurts both sides.”

To remedy this situation, not only should research results be
“pushed” into the industry, but also it is important to “pull” the
needs of industry. To investigate what industry needs–in particular,



what so�ware engineers need, we conduct a face-to-face survey
with 67 so�ware engineers from diverse companies. �en, we com-
pare the needs of so�ware engineers in the �eld revealed through
our survey with the current research landscape we extract by a
literature review. To our knowledge, this is the �rst work in the
so�ware engineering community that compares what so�ware en-
gineers care about and what research topics have been presented
in recent prominent so�ware engineering conferences.

Our Contributions. Our contributions are as follows:
• Survey Subjects: �e subjects of our investigation consist of so�-

ware engineers from multiple companies located in Innopolis, a
high-tech city in Russia. While there have been several previous
empirical studies that survey the employees of large corpora-
tions such as Microso� [17, 19], developers working in numer-
ous smaller companies have been relatively rarely studied. As
compared to previous studies, our survey subjects more closely
represent numerous so�ware engineers working in the high-
tech regions of the world, such as Sophia Antipolis in France and
Shenzhen in China.

• Survey Administration: Our survey responses were collected
through face-to-face survey sessions, not via a simple on-line or
mailed-in questionnaire.

• Our Finding 1: According to our survey results, so�ware en-
gineers are in great need for appropriate techniques for more
accurate e�ort estimation. More than half of our survey partici-
pants answered that inadequate e�ort estimation is the biggest
obstacle for them.

• Our Finding 2: So�ware engineers care more about development
productivity than the quality of so�ware, according to our survey.
We also found signi�cantly wide gap among research areas of
the papers published in recent ICSE and FSE. More alarmingly,
papers on research areas closely related to so�ware productivity—
such as so�ware development process management and so�ware
development techniques—are signi�cantly less published than
papers on so�ware veri�cation and validation that account for
more than half of publications.

• Our Finding 3: We also found that so�ware engineers in the �eld
are not necessarily knowledgable about techniques they can use
to address their obstacles. So�ware engineers who participated
in our survey do not seem to be aware of techniques they can
use for e�ort estimation.

2 RELATEDWORK
�ere have been several studies that show the importance of un-
derstanding the needs of practitioners, including [6, 8, 14, 29, 30].
In particular, Misirli et al. [22] reported how they selected research
topics in their collaboration with six Finnish so�ware organizations.
A�er understanding the needs of practitioners, they selected TDD
(Test-Driven Development) as a collaboration topic. Overall, the
practitioners who participated in their study showed high inter-
est in development methods such as TDD and pair programming.
Garousi et al. [12] proposed guidelines about how to select research
topics for industry-academia collaborations, based on their experi-
ence in years of collaboration with their industry partners. �eir
guidelines start with meeting up with industry partners to catch
their needs. Meanwhile, in [13], challenges in industry-academia
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Figure 1: Survey participants demographics: (a) company
size, (a) working experience, (c) education and (d) gender

collaborations and best practices to address these challenges are
identi�ed through a systematic literature review. �e �rst two chal-
lenges in their challenge list is “Results produced through research
are not relevant for practice” and “Researchers do not understand
the relevant problems from an industry point of view”. �e best
practices to address these challenges include: “Run workshops and
seminars (give access to industry relevant problems)” and “Work
in (as) a team (collaboration leads to dissemination and transfer)”.
Advocating the guidelines of earlier studies, we survey the needs
of so�ware engineers. Furthermore, we compare their needs with
recent research landscape.

3 SURVEY METHOD AND ITS VALIDITY
Designing an e�ective survey is challenging; the way questions are
de�ned, organized, and laid down may in�uence signi�cantly the
overall result. To address such limits, we followed the rules found
in the literature and similar experiences [3–5, 16, 18, 21, 32, 33]. In
particular, we have put a signi�cant care in preventing biases in
the responses and con�rmation bias, based on [11, 25]. We also use
redundancy and replication and avoid leading questions. Moreover,
to ensure quality responses, the survey was �rst sent to the par-
ticipants, then a member of the research team interviewed them
face-to-face, recorded the results in a wri�en document, shared the
wri�en document back to the participants to ensure that the right
information was captured, and corrected the results if required.
Each interview lasted about one hour and the overall preparation
for it and followup check required about two hours.

As typical in any surveys, there are threats to the external va-
lidity; that is, there is a question about how representative our
respondents are. To address this threat, and therefore to increase



Figure 2: What are the three biggest obstacles that a�ect your
ability to deliver so�ware?

the external validity of our �ndings, we have followed the best prac-
tices found in the literature [15, 20, 31]. In particular, we drew our
survey participants from multiple companies in the city of Innopo-
lis, a high-tech city in Russia. �e industry there consists of a few
large companies (≥ 250 employees) and more number of smaller
companies. About half of employees work in large companies, a
quarter are small (10 – 49), the rest split between medium size (50 –
249) and micro-sized (< 10). �e companies in Innopolis typically
employ male so�ware engineers who hold a graduate degree in a
STEM �eld and have more than 5 years of industrial experience.

We contacted 101 so�ware engineers. 67 of them agreed to
participate; Figure 1 shows their demographics. So�ware engineers
from at least 44 companies1 of di�erent sizes participated in our
survey—39% from large �rms, 15% from medium, 34% from small,
and 12% from micro. �e working experience ranges from 1 to 20
years, with a median value of 7. Regarding education demographics,
86% had a MS degree, 3% a PhD degree, 6% a BS degree, and 5% no
university education. Finally, 82% of the participants were men, 18%
women. �ese demographics tend to re�ect the overall structure of
the industry in Innopolis.

4 SURVEY RESULTS
4.1 Di�culties So�ware Engineers Are

Experiencing
We asked several question to understand the di�culties so�ware
engineers are experiencing. �e �rst question we asked is: “What
are the three biggest obstacles that a�ect your ability to deliver
so�ware?” Figure 2 shows the results. More than half of our survey
participants said inadequate estimating e�orts—e�orts are also o�en
called work-hours—is one of the major obstacle. Other major obsta-
cles include ine�cient usage of working time, wrong prioritization of
customer needs, absence of de�ned so�ware process, and late defects
detection.

We also asked the following question: “Which three internal
improvement aims for your team will you set for the next project?”
Notice the subtle di�erence of this question from the previous
question. While with the previous question, we asked the survey
1Some participants refused to expose the company they work in.

Figure 3: Which three internal improvement aims for your
team will you set for the next project?

Figure 4: Which three innovations will you introduce to
your so�ware process for the next project?

participants only to identify obstacles (regardless of whether those
obstacles will be address in the future), this second question asks
the participants to identify what they want to improve in the next
project. �is question can help us identify obstacles so�ware en-
gineers have the will to tackle. Figure 3 shows the results. Again,
our survey participants showed the keenest interest in improving
e�ort estimation — 57% of the participants answered they want to
improve e�ort estimation. According to our survey results, so�-
ware engineers strongly feel that there must be improvement in
e�ort estimation.

It is noteworthy that di�culties in controlling so�ware quality
seem to be less of a concern to so�ware engineers than di�culties
in e�ort estimation. In Figure 2, only 25% of the participants con-
sider late defects detection as a major obstacle, while inadequate
e�ort estimation is considered a major obstacle by 54% of the par-
ticipants. Similarly, in Figure 3, more participants want to improve
the accuracy of e�ort estimation than code coverage (57% vs. 33%).

So�ware engineers seem to be in great need for improving e�ort
estimation.

4.2 Techniques So�ware EngineersWant to Use
Figure 4 shows the result for the following question: “Which three
innovations will you introduce to your so�ware process for the next
project?” �is question helps us understand whether the survey



participants are aware of methods/techniques they can use to tackle
the di�culties they are experiencing. Among the �ve techniques we
presented, our participants chose unit testing most frequently. Since
during our face-to-face survey sessions, many participants said that
they could not �nd options they wanted to choose in the multiple
choice options we presented, we asked those participants to suggest
additional techniques they want to introduce, and about 60% of our
participants (39 out of 67) suggested additional techniques. �e two
most common answers are (1) techniques related to DevOps and
testing such as continuous integration/delivery and (2) code review
and the use of standard coding style.

Given that in the previous questions, our survey participants
expressed their desire to improve e�ort estimation the most, our
results for this question appear contradictory; the same survey
participants seem more interested in code quality than in e�ort
estimation. We suspect that this may be due that our participants
are not aware of e�ective techniques for e�ort estimation. Some
of our survey informants provided general description about what
they can try to improve e�ort estimation such as, “e�ort estimation
by a development team” and “log time spent to execute tasks”, but
they could not provide techniques to use. �is is understandable
given that there are not many well-known techniques for e�ort
estimation, as compared to other areas such as so�ware quality
where techniques such DevOps and unit testing are widely known.
It is also noteworthy that our survey participants least frequently
chose an option, “Use function points to estimate tasks”. Function
points are well-studied productivity measure developed in IBM [1,
2]. By measuring function points based on user requirements,
e�orts needed to develop a so�ware product can be estimated.
Despite high interest in e�ort estimation, our survey participants
showed li�le interest in using function points in their projects.
However, it is not out claim that function points are not useful,
because our survey participants may not be knowledgeable about
function points.

So�ware engineers in the �eld are not necessarily knowledgable
about techniques they can use to address obstacles they expe-
rience. We observed mismatch between the biggest obstacle
so�ware engineers have (viz., e�ort estimation) and the tech-
nique they are most interested in (viz., unit testing).

4.3 What So�ware Engineers Care About
It is e�ort estimation in which the majority of so�ware engineers
who participated in our survey are having di�culties when conduct-
ing so�ware development (see Section 4.1). �e reason so�ware
engineers feel that e�ort estimation should be improved is likely
to be related to how so�ware engineers are currently performing
so�ware development process. In this subsection, we show the
survey results for questions about what our survey participants
care about during so�ware development process for the success
of so�ware projects. More speci�cally, we ask the following two
questions related to each other.
(1) What information do you use to ensure that the project will be

�nished successfully?
(2) What information or events signalize that you will de�nitely

fail the project?

(a) What information do you use to ensure that the project will be
�nished successfully?

(b)What information or events signalize that youwill de�nitely fail
the project?

Figure 5: Responses to the two questions to know what so�-
ware engineers care about.

Figure 5(a) and 5(b) show the results of these two questions,
respectively. In our survey, so�ware engineers care most about
timely implementation of so�ware. More speci�cally, 73% of our
survey participants pay a�ention to percentage of implementation
features to ensure the success of the project, as shown in Figure 5(a).
Conversely, failure of a project is conceived most o�en when when
there is not su�cient time to implement the remaining tasks, as
shown in Figure 5(b). In comparison, so�ware engineers do not
seem to be less concerned about so�ware quality. In Figure 5(a),
“quality metrics” is chosen less frequently than “percentage of im-
plementation features”. Similarly, in Figure 5(b), “poor product
quality” is chosen less frequently than “lack of time to implement
remaining tasks”.

So�ware engineers seem to care more about development pro-
ductivity (timely implementation of their so�ware products)
than the quality of so�ware.

We suspect that our two survey results—�rst, so�ware engineers
are in need for improving e�ort estimation, and second, so�ware
engineers pay great a�ention to timely implementation for the
success of a project—are related to each other. So�ware engineers
who are pressured to keep up with implementation schedule are
likely to desire to improve e�ort estimation, because adequate e�ort



estimation can help so�ware engineers organize their development
activities e�ciently, leading to timely implementation of so�ware.

5 THE LATEST RESEARCH LANDSCAPE IN
SOFTWARE ENGINEERING

So�ware engineering research has been rooted in the practical
needs of industry since its beginning. At the �rst (according to
[26]) conference on so�ware engineering, in 1968, was wri�en
in the section on “Background of Conference” in the conference
proceeding [23]:

�e Conference was to shed further light on the many current problems
in so�ware engineering, and also to discuss possible techniques, methods
and developments which might lead to their solution. It was hoped that the
Conference would be able to identify present necessities, shortcomings and
trends and that the �ndings could serve as a signpost to manufacturers of
computers as well as their users.

Are contemporary so�ware engineering researchers ful�lling
the hope of their senior researchers by providing “signpost” for
the problems industry practitioners are facing with? While we do
not have su�cient data to study this question, our survey results
enable studying the following more speci�c related question: Are
so�ware engineering researchers conducting their research on the
problems so�ware engineers care about? In other words, are there
any gaps between research e�orts and practitioners’ needs?

To answer this question, we conduct the following targeted lit-
erature study. We collect the list of the papers published in ICSE
(International Conference on So�ware Engineering) and FSE (Foun-
dations of So�ware Engineering)—the two prominent conferences
on so�ware engineering—for the last three years. We analyze the
papers published in the research track of ICSE and FSE, since the
goal of our literature review is to draw the recent research land-
scape. Almost all papers recently published in ICSE and FSE contain
CCS (the ACM Computing Classi�cation System) index terms by
which the research areas of papers can be classi�ed systematically.
CCS is a hierarchical classi�cation system (i.e., a taxonomy), and
we analyze the distribution of the following six subcategories under
CCS→ So�ware and its engineering→ So�ware creation and man-
agement: (1) Designing so�ware, (2) So�ware development process
management, (3) So�ware development techniques, (4) So�ware
veri�cation and validation, (5) So�ware post-development issues,
and (6) Collaboration in so�ware development, excluding only the
“Search-based so�ware engineering” subcategory.

�e results of our analysis (Figure 6(a)) evidences that the re-
search results in ICSE and FSE have been highly skewed toward
So�ware veri�cation and validation, more than half of the pub-
lished papers. Publications in the So�ware development process
management and So�ware post-development issues account for
20% and 16%, respectively. Meanwhile, publications in Designing
so�ware, So�ware development techniques, and Collaboration in
so�ware development only account for 9%, 3%, and 2%, respectively.
Given that So�ware veri�cation and validation accounts for more
than half of the publications, we further investigate the distribution
of the subcategories of the So�ware veri�cation and validation
category, and Figure 6(b) shows the results. Again, large imbalance
in research categories is observed. More than 80% of papers are
published in two very closely related �elds, viz., So�ware testing

25
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0/100

index

Software verification and validation
Software development process management
Software post-development issues
Designing software
Software development techniques
Collaboration in software development

(a) So�ware creation and management

25
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0/100

index

Software testing and debugging
Formal software verification
Software defect analysis
Walkthroughs
Traceability
Empirical software validation

(b) So�ware veri�cation and validation

Figure 6: �e distribution of ICSE/FSE papers in the last
three years under (a) the “So�ware creation and manage-
ment” category, and (b) its most popular subcategory, “So�-
ware veri�cation and validation”, respectively. In each pie
chart, the legend and slices are sorted by percentage in de-
scending order.

and debugging (69%) and Formal so�ware veri�cation (24%). Mean-
while, research topics that are more closely related to so�ware
validation, viz., Walkthroughs and Traceability, account for only
about 4%.

Should this large imbalance in research areas be justi�ed? �is is
a question worth discussing, we believe. While active research on
so�ware veri�cation and validation should be continued given the
importance of high quality of so�ware in the modern digital society,
we observe a misalignment between the current research landscape
and what practitioners care about. According to our survey results,
so�ware engineers care more about development productivity than
the quality of so�ware. While research on so�ware veri�cation
and validation may ultimately contribute to improving the develop-
ment productivity of so�ware engineers (e.g., advanced debugging
techniques can help so�ware engineers �x bugs more quickly than
now), it is in the end more directly related to improving so�ware
quality. Meanwhile, there are other research topics that are more
directly related to so�ware development productivity. For example,
in the CCS taxonomy, the So�ware development process manage-
ment category covers “Rapid application development” and “Agile
so�ware development” that directly aim to improve so�ware devel-
opment productivity. Similarly, research on So�ware development
techniques can make a signi�cant impact on so�ware development
productivity, as was the case of the object-oriented development
technique. It is alarming that so�ware engineering researchers
nowadays are neglecting the �eld of So�ware development tech-
niques: only 3% of publications! We believe research areas other
than so�ware veri�cation and validation should deserve further
a�ention from researchers, given that so�ware engineers care not
only about so�ware quality, but even more about so�ware develop-
ment productivity.



6 THREATS TO VALIDITY
Empirical research is subject to threats to the validity of its �ndings.
We have already discussed in Section 3 the measures we have un-
dertaken in designing the survey to limit the threats to its internal
validity. Moreover, with reference to external validity, we have pre-
sented the data of our respondents, showing that they re�ect quite
faithfully the industry of Innopolis. �e industry structure and de-
mographics of Innopolis seem similar to other highly industrialized
parts of the world such as Silicon Valley, Sophia Antipolis in France,
and Shenzhen in China; these places—usually �lled with a few large
companies and a larger number of smaller companies—tend to be
male-dominated, and their populations are usually highly educated.
Still, we acknowledge that to generalize our results, similar surveys
with so�ware engineers in di�erent regions need to be conducted.
Similarly, to generalize our analysis results on the current research
landscape, further data from other conferences and journals should
be considered. Lastly, we would like emphasize that our subjects
are sampled from multiple companies of diverse sizes (Figure 1(a)),
not from a single corporation such as Microso� on which many
previous studies (e.g., [17, 19]) rely to recruit survey participants.

7 CONCLUSION
In this work, we have exhibited a wide gap between the problems
practitioners are facing with and the research topics discussed in
the prominent so�ware engineering conferences. We hope that
our �ndings will catalyze discussions about whether the current
research landscape is healthy for the so�ware engineering com-
munity in the long run. To narrow the gap between research and
practice, the so�ware engineering community not only needs the
ACM SIGSOFT Impact project [24], but also additional communal
e�orts to understand the needs of so�ware engineers across the
globe. �e necessary next steps are (1) to replicate our survey in
other regions of the world to obtain a more global picture about
what so�ware engineers care about, and (2) to understand the pro-
cesses driving so�ware engineering research that sometimes seems
away from the claimed need of the so�ware industry.
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