
Industry-academia collaborations in so�ware engineering
An empirical analysis of challenges, pa�erns and anti-pa�erns in research projects

Vahid Garousi∗

SnT center, University of
Luxembourg, Luxembourg

Dept. of Computer Engineering,
Hace�epe University, Ankara, Turkey

garousi@svv.lu

Michael Felderer
Department of Computer Science

University of Innsbruck
Innsbruck, Austria

michael.felderer@uibk.ac.at

João M. Fernandes†
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Faculty of Information Technology

and Electrical Engineering
University of Oulu

Oulu, Finland
mika.mantyla@oulu.�

ABSTRACT

Research collaboration between industry and academia supports
improvement and innovation in industry and helps to ensure indus-
trial relevance in academic research. However, many researchers
and practitioners believe that the level of joint industry-academia
collaboration (IAC) in so�ware engineering (SE) research is still
relatively low, compared to the amount of activity in each of the
two communities. �e goal of the empirical study reported in this
paper is to exploratory characterize the state of IAC with respect
to a set of challenges, pa�erns and anti-pa�erns identi�ed by a
recent Systematic Literature Review study. To address the above
goal, we gathered the opinions of researchers and practitioners
w.r.t. their experiences in IAC projects. Our dataset includes 47
opinion data points related to a large set of projects conducted in
10 di�erent countries. We aim to contribute to the body of evidence
in the area of IAC, for the bene�t of researchers and practitioners
in conducting future successful IAC projects in SE. As an output,
the study presents a set of empirical �ndings and evidence-based
recommendations to increase the success of IAC projects.

CCS CONCEPTS

•So�ware and its engineering→ So�ware creation and manage-
ment; •Social and professional topics→ Professional topics;
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1 INTRODUCTION

In the so�ware engineering (SE) domain, academia and industry
are large communities. Unfortunately, the level of joint industry-
academia collaboration (IAC) initiatives in SE is still low. It seems
that a SE researcher or a practitioner prefers to interact with fel-
lows from his/her group only [5]. �ere are many events organized
by each of the two communities, but we usually see only handful
numbers of participants from the other community in such events.
�ere has been relatively li�le e�ort by the two sides to collaborate
on joint research activities. Various reasons have been discussed by
researchers and practitioners for such a lack of motivation for IACs,
such as di�erent objectives for both sides, industrial problems lack-
ing scienti�c novelty or challenges, and the low applicability and
the scalability problems of the solutions developed in the academia
[3, 5]. For the SE research community to have a meaningful future,
there is a critical need to be�er intertwine industry and academia.

�e issue of IACs has been an important topic in SE, where in-
dustrial relevance and impact of research activities are of utmost
importance. For example, there are projects, such as the ACM SIG-
SOFT Impact project (www.sigso�.org/impact.html), which have
measured and analyzed the impact of SE research on practice. To
stress the importance of IAC, to discuss success stories and how to
“bridge the gap”, various workshops and panels are regularly orga-
nized within international research conferences. An example is the
panel called “What industry wants from research” at ICSE 2011, in
which interesting ideas from companies were presented. Another

www.sigsoft.org/impact.html
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international workshop on the topic of long-term industrial collab-
orations on so�ware engineering (called WISE) was organized in
2014, which hosted several interesting talks.

A recent Systematic Literature Review (SLR) [5] synthesized
the challenges, pa�erns (best practices, i.e., what to do to ensure
success), and anti-pa�erns (what not to do) in IAC projects. Based
on the results of the SLR study, the goal of the study reported in
this paper is to characterize IAC projects in SE, w.r.t. the challenges,
pa�erns, and anti-pa�erns identi�ed by the SLR. To address the
above goal, we conducted an opinion survey to gather the data from
researchers and practitioners. In summary, this paper contributes
with (1) a ranking of the challenges, pa�erns, and anti-pa�erns in a
large set of international IAC projects (across 10 countries), and (2)
evidence-based recommendations to ensure success and to prevent
problems in IAC projects.

�e remainder of this paper is structured as follows. A review
of the related work is presented in Section 2. We describe the
study goal, research questions and research methodology in Section
3. Section 4 presents the results. Finally, in Section 5, we draw
conclusions, and suggest areas for further research.

2 RELATED WORK

As stated above, a recent SLR [5] systematically synthesized the
body of literature on the subject of IAC projects in SE (33 papers
in this area), which the reader can refer to for details. �rough a
systematic qualitative coding process based on grounded theory,
the SLR derived a list of 64 challenges, 128 pa�erns and 36 anti-
pa�erns for IAC projects. �e SLR categorized those challenges,
pa�erns and anti-pa�erns into 11, 16 and 7 categories, respectively.

Out of the 33 primary studies reviewed in the SLR, while 17
experience reports shared insightful experience and evidence on
the topic, we observe that the area still lacks the following types
of empirical evidence: (1) most of the experience are reported by
focused (single) teams of researchers and practitioners and there
is a need for evidence based on a larger, more distributed set of
IAC projects to reduce the sampling bias; (2) challenges, success
pa�erns and anti-pa�erns in IAC projects have been reported rather
sparsely and sporadically, and there is a need for more holistic and
systematic synthesis of those issues.

�e current work is based on a �rst study [4], which analyzed
(both quantitatively and qualitatively) a set of 10 IAC so�ware
testing projects conducted in Canada and Turkey w.r.t. challenges,
pa�erns and anti-pa�erns. As outputs, that study presented a set
of empirical �ndings and evidence-based recommendations. For
example, it reported that even if an IAC project may seem to possess
all the major conditions to be successful, one single challenge (e.g.,
disagreement in con�dentiality agreements) can lead to its failure.
�us, the study recommended that both academics and practitioners
should consider all the challenges early on and pro-actively work
together to eliminate the risk of challenges in IAC projects.

Another survey [9] also investigated the success factors for IAC
in SE. Overall, 48 researchers and 41 practitioners from Sweden and
Australia participated in the survey. �e most important lessons
from the study are that (1) buy-in and support from company man-
agement is crucial, (2) there must be a champion in the company,
and not only a person assigned the responsibility, (3) there are

di�erent understandings between di�erent categories of people,
and (4) social skills are particularly important in a long-term col-
laboration. Di�ering from that survey, our data points were not
the responding persons, but research projects. Furthermore, our
study as presented in this paper is not limited to success factors,
but investigates challenges, success pa�erns and anti-pa�erns.

Other empirical studies on IAC [1, 2] have also been reported
in di�erent �elds, such as management. For example, the study
presented in [1] assesses the most in�uential factors for success or
failure in research projects between university and industry. �e
study analyzes the factors leading to success or failure, and was
based on interviews with 30 university researchers. �e study con-
cluded that the company’s real interest and involvement during the
project, its capacity to assimilate new knowledge, and a con�dent
a�itude towards the university researchers were the crucial factors
for assuring a successful collaboration.

3 RESEARCH GOAL AND METHOD

3.1 Goal and research questions

Formulated using the Goal, �estion, Metric (GQM) approach [8],
the goal of this study is to characterize a set of IAC projects in SE,
with respect to the challenges, pa�erns, and anti-pa�erns identi�ed
by the SLR study [5]. Our study contributes to the body of evidence
in the area of IAC, for the bene�t of SE researchers and practitioners
in conducting successful projects in the future. Based on the above
goal, we raised the following two research questions (RQs):

RQ1 To what extent did each challenge, pa�ern, and anti-
pa�ern synthesized in the SLR study [5] play a role in the
IAC projects under study?

RQ2 What have been the success levels of the IAC projects
and what were the correlations of challenges, pa�erns, and
anti-pa�erns with success measures in those projects?

We adopted the notion of the success criteria as synthesized in the
SLR study [5], which are de�ned quite di�erently by researchers and
practitioners. �e academic success criteria are usually the number
of resulting publications and the quality of the trained graduate
students. �e industrial success criteria are usually impact and
success of the solutions developed in the project.

3.2 Research method

To address the above goal, we conducted an opinion survey to gather
the opinions from researchers and practitioners. In designing the
survey, we followed the survey guidelines in SE [6].

Table 2 shows the structure of the questionnaire used to conduct
the survey. �e questionnaire has 30 questions that were asked w.r.t.
one single IAC project in which the respondent had participated.

�e two RQs of the study were addressed by the questions in
parts 3 and 4 of the tab:questionnaire. �e entire list of challenges,
pa�erns and anti-pa�erns were adopted from the SLR study [5]
and included as questions in the questionnaire. We asked partici-
pants about how frequently each of the challenges were ‘observed’
using a 5-point Likert scale (0: not observed, 1: somewhat observed, 2: moder-

ately observed, 3: highly observed, and 4: very highly observed). We were also
interested in the ‘impact’ of each challenge also rated a 5-point
Likert scale (0: no impact, 1: minor negative impact, 2: moderate negative impact,
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“Understanding and team work” is related to the above pa�ern
(“common goal”), as it ensures that the IAC project progresses
smoothly and the common project goal is not lost throughout the
project. Usually, practitioners and researchers have di�erent cul-
tures, backgrounds, and objectives. �us, it is not a surprise that all
of the top-3 ranked success criteria deal with the topic of gaining
understanding and forming a team: �rst “Having mutual respect,
understanding and appreciation”, second “Considering and under-
standing industry needs”, and third “Working as a cohesive team”.

Even when a common goal exists and a team with a mutual
understanding has been formed, an IAC project can fail due to
management-related issues. For instance, contractual and privacy
concerns need to be considered. Ge�ing and keeping higher levels
of management commitment is important, as otherwise top-level
mangers can abruptly shut-down IAC projects if they think the
company employees are wasting their time without a clear bene�t
to the company. Internal company policies need to be understood;
for example, some units or sites of a large company may not have
permission to be involved in research activities. Some of these
managerial topics could be impossible to bypass.

4.5 Limitations and threats to validity

In this section we discuss threats to internal, construct, conclusion,
and external validity as well as measures to mitigate them.

Internal validity: It is a property of scienti�c studies which
re�ects the extent to which a causal conclusion based on a study and
the extracted data is warranted. A potential problem with internal
validity (cause-e�ect) is that the problems observed are purely
based on the opinions of the participants (observers). �ey believed
they have observed e�ects that caused problems (or success), but it
may not be the case in reality. We did what is typical: we counted
the votes for each question and then made statistical inferences.
�e results based on such voting data re�ects the opinions of the
participants who participated in the study. It is also common for
people to de�ect their answers when they feel being evaluated
and based on what they think is the intended result of a study. To
mitigate this, we informed participants prior to the survey that that
participants will remain anonymous.

Construct validity: Construct validity is about how well the
measured variables represent the constructs (concepts) under inves-
tigation. In a questionnaire-based study like ours, typically several
items (questions) form one construct. We showed the mapping of
the questionnaire questions to the constructs under investigation
in Table 2 and discussed the rationale behind them in Section 3.2.

Conclusion validity: Conclusion validity of a study deals with
whether correct conclusions are reached through rigorous and
repeatable treatment. We analyzed, qualitatively, challenges and
success criteria of IAC projects. For each RQ, we a�empted to
reduce the bias by seeking support from a 5-point Likert scale data,
gathered in the survey, and statistical results. All the conclusions
that we present in this paper are strictly traceable to data.

External validity: External validity is concerned with the ex-
tent to which the results of this study can be generalized. A threat
to external validity in this study lies could be the selection bias (i.e.,
randomness of the projects participating in our survey) and the
moderate number of 47 projects included in the analysis. 36 of the

data points (76% of the data) were from the study authors. While
we had aimed at gathering a wider and more general survey dataset,
the nature of dataset turned out to lead the paper to be more like an
experience report of the authors than a general survey. However, as
discussed in the data collection phase, we included data points from
various types of IAC projects, various domains, and from various
countries. �us, although the dataset is not very large, we think
that it is quite diverse in nature and meaningful conclusions can
be drawn. Also, due to low participation of practitioners (only 4
data points), the views are basically those of academics. Last but
not least, since we used the convenience sampling, there could be
a problem with generalization to the target population (IACs in SE
and their stakeholders).

5 CONCLUSIONS AND FUTUREWORK

�is paper reported a survey on IACs in so�ware engineering. Our
results are based on 47 di�erent projects from 10 di�erent countries,
and covering 11 out of 12 knowledge areas of the SWEBOK. �e re-
sults show that lack or drop of interest / commitment (LDRC) is the
most highly observed challenge in the projects. �e challenge with
the highest perceived negative impact is resource-related challenges
(RRC) followed closely by LDRC. Unexpectedly, our statistical anal-
ysis shows that perceived challenges are not correlated with project
success or failure. In order to ensure success in IAC projects, we
suggest focusing on three issues: (1) �nding and maintaining a com-
mon goal; (2) focusing onmutual understanding (between academia
and industry) and teamwork; and (3) making sure that managerial
topics do not prevent project success. As future work, we plan
to replicate this study with more data points from a larger set of
projects. We would like to use the �ndings from this study w.r.t.
challenges, pa�erns and anti-pa�erns in our next IAC projects. We
also plan to conduct more in-depth analysis of the dataset using
the “case survey” research method.
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