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Abstract- Requirement Engineering (RE) is a core activity of software engineering that guarantees successful project
delivery within time and budget. It needs to be considered with respect to the competencies and skills of RE to
effectively execute the RE processes and individual sustainability of requirement engineers. Several skill and
competency frameworks are proposed and remember in various fields, however there is ho competency framework
for software requirement engineers. In this research work a systematic literature review protocol is presented as an
initial step to design the framework that constitutes the competencies required for RE. Focusing on the competencies
and skills of a requirement engineer will help to effectively perform requirement-engineering tasks that will
eventually lead to the success of a project.

Index Terms-- Requirement Engineering, Requirement Engineer Competencies, Requirement Engineer Skills, Software

Engineering

I.  INTRODUCTION

Change in environment is dramatic while conducting
requirement engineering processes in the context of software
engineering [1]. At the era of 1960 as well as 1970, there have
strong links between design problem and science as well as
mathematics, while focused on one reality belief that is
quantifiable and essentially remain the same for all. To bridge
the gap between user needs and technological capabilities there
is no generic technique or method [2, 4]. To build software only
this was the era [3]. There after requirement engineering has
flourished from 1990 to 2000 to define functionalities [3].

Software Engineering Body of Knowledge (SWEBOK) [5],
has elaborated the tasks as well as the skills which are related to
requirements in the field of software engineering. The university
institutions are in practice to teach the requirement engineering
courses in alignment with the guidelines of SWEBOK.
Likewise, the textbooks (e.g. [6]) in requirement engineering,
addressing all the necessary tasks. However, in industry the
requirement engineering practitioners are in practice to create
their own requirement engineering related tasks as well as skills.
These tasks and skills reflect their specific knowledge as well as
understandability of requirement engineering roles and the
specific business demands as well. Empirical studies that are
collectively concluding on requirement engineer profession in
different regions as well as countries [7, 8, 9, 10], shows that
there is a gap between textbook and industrial practices of a
requirement engineer.

properly cited.

To streamline the practices of a requirement engineer he/she
must have general skills set or competencies with respect to
requirement engineering to perform their requirement
engineering activities successfully and to sustain in the industry
[20].

The limited research about the competencies of a requirement
engineer motivated us for the conduct of this study. This study
has two main purposes. The one is to identify the beneficial
competencies of the requirement engineer and the other one is
what must be the essential competencies that a requirement
engineer must have to become a successful requirement
engineer.

This study will provide guidance about the requirement
engineer competencies. How it will impact the process of
requirement engineering. How these competencies will
overcome the challenges that comes to a requirement engineer,
and how the conflicting issue will be resolved with the help of a
specific competence. To find out the solution to these problems
this study will focus on collecting information with respect to
requirement engineer competencies. In this regard a systematic
literature review is the suitable technique to notify, gather as
well as document the required information via literature. There
have been a lot of work performed in the field of requirement
engineering but still there is a gap regarding comprehensive
systematic literature review about the competencies of a
requirement engineer that may possess by the requirement
engineer to perform their requirement engineering tasks
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accurately and efficiently. This paper aims to gather significant
information regarding the competencies of a requirement
engineer in a systematic way. That is why this study is genuine
with respect to the competencies of requirement engineer and its
impact on the requirement engineering process. There have a
comprehensive procedure about the SLR of competencies of a
requirement engineer, such that having recognize, evaluate and
organize those competencies and their impact for the
aforementioned topic. This will help to direct future research in
the context of requirement engineer competencies in software
engineering.

This article is modularized as section number one is about the
brief introduction of the topic and why SLR is in need in this
context. Section two tells the background details. The third
section includes the protocol about SLR. Section number four
includes conclusion as well as future directions.

II. BACKGROUND

Software engineering aims to develop quality software products,
having the capability to accomplish the user known and unknown
need. To achieve the user need via software products there have
to be an uninterrupted insight as well as alteration of the software
work product. Amongst them there are requirement
documentation, design as well as source code etc. in the whole
process of software engineering.

In software engineering, the role of requirement engineering is
much critical, because this is the phase where requirements are to
be collected while consulting with various stakeholders and then
put down the need of those stakeholder, such that what they want
from the software under development. Requirement engineering
process comprise of activities like elicitation, analysis,
documentation, validation and management of requirements [11,
12]. Amongst the challenges of software engineering, the
requirement engineering is considered as the most significant
because of its impact on each phase of the software development
life cycle [13]. In the context of the requirement documentation,
requirement engineers have a key role. To produce quality
requirements, requirement engineers must possess the essential
skills and competencies to elicit quality requirements and
document them.

The term skills and competency are sometimes used
interchangeably, however there is a difference between them.
Skill basically reflects a learnable ability that is required while
performing a given task. While competency is not just skill and
knowledge, it has the capabilities to meet complex demands via
incorporating as well as mobilizing psychosocial resources, which
further incorporate attitudes as well as skills in a specific
circumstances/context [14]. In this article the term competencies
is used rather than skills which reflect the perspective that skill
and knowledge are entwined as suggested by Pellegrino and
Hilton [15], which are based at the terminologies of organization
for economic co-operation and development [14].

Professional competencies incorporate knowledge, skill as well
as attribute those points to the capabilities to effectively perform a
certain professional role. There are competencies that must be
possessed by a requirement engineer while having their job

interview. In the recent economic era, requirement engineers must
be more creative as well as collaborative towards the technique
that are used for problem solving. While industry is also
interested in requirement engineer who have soft-skills and can
perform a verity of tasks. Thus, requirement engineers not only
possess the hard cognitive skills that are associated with
requirement engineering but also the soft skills just like
interpersonal and intrapersonal, which are linked to
communication, adaptive and collaboration, to perform
effectively [16].

Requirement engineering competencies are the personal
characteristic of a requirement engineer that impact how he/she
approaches a requirement engineering task and gathers the
required data. Thus, to cope with the requirement engineering
challenging tasks, the competencies of a requirement engineer
will be identifying and their impact for the requirement
engineering process will be considered.

I1l. SYSTEMATIC LITERATURE REVIEW PROTOCOL
The systematic literature review (SLR) is used as a
methodological approach to collect the evidence from literature in
context of competencies required for RE. The major steps of SLR
which will be incorporated in this study is depicted by [17]. The
SLR includes the following major steps such as review planning,
conduct review and the last one is document review. The aim of
this article is on the planning of the review regarding the
competencies of software engineer. The outcome of this study is
the review protocol. To define a review protocol prior is
significant to conduct a systematic review, because this protocol
has all the details of the procedures which will be followed during
the conduct of the SLR. Thus, in this context the objective of the
review targets the existing studies that are focus on software
requirement engineer competencies.

A. RESEARCH QUESTIONS

Developing comprehensive research questions is an important
step of SLR. It can help to find out expressive as well as specific
questions that may impact the future research direction of the
study. Given below are the designed research questions that are
extracted from the study of literature.

RQ1. What competencies are required for software requirement
engineers to perform RE activities?

RQ2. How the identified competencies impact the software
requirement engineering process?

RQ1 aim is to identify the different competencies that are
related to a requirement engineer, such as the one which are
available in the literature. RQ2 is to capture the impact of
competencies at the process of software requirement engineering.
Thus, in this context specific studies will be incorporated from
literature.

B. SEARCH PLAN

Preparing strings for searching as well as source identification and
selection of articles are included over here. The search plan steps
are mentioned below.
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1. From research questions the major key terms are identified
and most of the relevant alternatives of the key terms are also
noted. All of these are mentioned in the given Table I.

TABLE |
KEY TERMS AND SUBSTITUTES
Major Key Term Substitute of Major Key Term
Competencies Professional competencies, Abilities,
Capabilities, Capacities, Expertise,
Adroitness, Skills.

Requirement Analyst, Business Analyst,
System Analyst, Requirement Manager,
Application Analyst, Business System
Analyst, IT Business Analyst.

Requirement Engineer

2. For searching design, the search strings to fetch the relevant
data via “OR”. For example, Competencies OR Professional
Competencies OR Capabilities OR Abilities OR Capacities
OR Expertise OR Adroitness OR Skills. For the major key
terms this step will be the same.

3. “AND” operator will be used to further narrow down the
search. It will help to join various key terms substitutes.
((Competencies OR Professional Competencies OR
Capabilities OR Abilities OR Capacities OR Expertise OR
Adroitness OR Skills) AND (Requirement Analyst OR
Business Analyst OR System Analyst OR Requirement
Manager OR Application Analyst OR Business System
Analyst OR IT Business Analyst)).

While executing the various search strings, we can modify it
according to different databases like ACM digital library, IEEE,
Elsevier and Scopus etc., to find out the relevant articles.

A.  SEARCH PROCESS

To find out the maximum number of articles which are relevant to
the study, there have need to perform the process of searching
through the most relevant databases for the aforementioned title
[17]. A brief detail of the search process is provided over here.

1. Literature Resources: ACM digital library, Elsevier, Scopus,
IEEE, Springer are well-thought-out with respect to data
searching. Journal papers, Workshop papers, Conferences,
Chapters as well as Thesis which have been published and
the technical reports from various databases will be selected.

2. Interval for Selection of Articles: Articles that have been
published from 2012-2022 will be considered for review.
Thus from 2012-2022 is the interval that we prefer to have
articles from this specific interval.

3. Published Papers Selection: Articles that have been
published will be incorporating into our review based on
inclusion/exclusion criteria of articles.

a) Study Inclusion Criteria: Based on the inclusion criteria
papers will be incorporated to the SLR. The inclusion
criteria for the selection of articles is mentioned at the
given Table Il below.

TABLE I

INCLUSION CRITERIA FOR ARTICLES

Criteria Avrticles Include
Level One: Major Key -The study incorporates
Terms to be Focused competencies of a requirement

engineer.

Level Two: Citation of the  -Article cited in the literature but
Article not mentioned at the database.

b) Study Exclusion Criteria: Based on exclusion criteria
the articles will be excluded. The study exclusion criteria
is depicted in Table Il1.

B. SELECTION PROCESS OF PRIMARY STUDIES

Selected articles are based on the previously stated inclusion and
exclusion criteria. At the first step those articles are excluded that
merely represent the contents in tabular form or represent
information about conference as well as workshop. In the second
turn articles title, major key words and abstracts are analyzed for
inclusion/exclusion of a study. Thereafter those articles whose
occurrence is more than one time are removed and only a single
instance of them is included in the primary studies, which is
judged upon the inclusion and exclusion criteria to be included or
rejected for the considered SLR and may be forward to a second
reviewer for further evaluation.

TABLE Il
EXCLUSION CRITERIA FOR ARTICLES
Criteria Articles Exclude
Level One: Papers having no -Papers having table of contents
research content. representation only.
-Papers purely from conferences,
workshops and lecture presentations.

Level Two: Major key terms, title
and abstract Analysis of the paper.

-Papers not in connection with
preferred title, key terms as well as
abstract.

Level Three: Duplication Removal -Repetitive studies in our database.

C. QUALITY ASSESSMENT OF SELECTED ARTICLES

To evaluate the quality of the selected papers there have a
checklist provided by Kitchenham [17]. The checklist that will be
used to assess the quality of selected articles is mentioned in the
Table IV.

TABLE IV
QUALITY ASSESSMENT CHECKLIST FORM [17]
Question Answer
Competencies are specified or not? Yes/No/Partial
Competencies are significant or not? -Do-
Does this research extends the -Do-
knowledge?
Doses multiple perspectives as well as -Do-
background of a competency have
been elaborated?
Does difficulties/profundity and detail -Do-
of a competency is mentioned?
Dose strong as well as logical -Do-

reporting have been performed?

Guidelines discussed by Damir Azhar [18][19] having a
gauge, which will be used while considering the
Kitchenham checklist [17] to assess the study quality. This
gauge is shown in the Table V.
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TABLE V
GAUGE FOR ASSESSMENT OF STUDY QUALITY [18]

c Values
Yes 1
No 0
Partial 0.5

D. DATA EXTRACTION METHOD FROM NOMINATED
ARTICLES

There are forms which are designed to extract the required
information. Data extraction form is depicted by Table VI. This
form includes the content like Data Item, Extracted Data and
Additional Note to store the selected study general contextual
information. To extract the required data there may be multiple
reviewers and results will be compared at the end. If there is a
conflict it will be managed via reviewer’s involvement.

Table VII is basically designed to have the competencies-
based information in more specific manners. To synthesize
the data related to the competencies this form will be

helpful.
TABLE VI
FORM OF GENERAL CONTEXTUAL INFORMATION

Data Item Extracted Data Additional
Note
Distinctive ID An Identifier
P(No.)
(e.g.P<1>)
Title
Author(s)
Year of
Publication
Type of Article Journal, Conference,
Report or Workshop
Publisher
Study Site Industry or University
Study Type Survey or Experiment
or Case Study etc.
Status of Selection  Inclusion or Exclusion Reason for
inclusion or
exclusion

TABLE VII
FORM OF COMPETENCIES

Research Question Extracted Data Additional
Notes
What are the competencies  -ID of Article
that must a Requirement -Reported
Engineer have? Competency
-Assigned ID for
Competency
How a competency impact  -Impact of a
the process of software competency

Requirement Engineering? -Highly occurred

Which competency highly competency among

reported by literature? Requirement
Engineer.

E. SYNTHESIZING OF COLLECTED DATA

In this step the summarization of the collected data from literature
will be performed. The aforementioned forms of extraction will
provide the required data for analysis, such as to answer the
queries represented in the Table VI and Table VII.

IV. CONCLUSION AND FUTURE WORK

A detailed procedure to conduct the systematic literature review
in the area of competencies of requirement engineer is presented
in this study. Based on this study we will identify the valuable
competencies of a requirement engineer that must be exhibited by
a RE, which will be a better contribution to the knowledge body
of software requirement engineering.

FUNDING STATEMENT
The authors declare they have no conflicts of interest to report
regarding the present study.

CONFLICT OF INTEREST
The Authors declare that they have no conflicts of interest to
report regarding the present study.

REFERENCES

[1] Jarke, M., & Lyytinen, K, “Complexity of Systems Evolution:
Requirements  Engineering Perspective”. ACM  Transactions on
Management Information Systems (TMIS), vol. 5, no. 3, pp. 1-7, 2015.

[2] Jayaratna, N., Understanding and evaluating methodologies: NIMSAD, a
systematic framework. McGraw-Hill, Inc., 1994

[3] Gause, D., "Keynote Address: The more things change, the more things
stay the same: A Look at the last 50 years of software engineering,"
TEKES Annual Software Engineering Conference, Tampere, Finland,
2005.

[4] Hirschheim, R., & Klein, H. K. Four paradigms of information systems
development. Communications of the ACM, vol. 32, no. 10, pp. 1199-
1216, 1989.

[5] Bourque, P., & Fairley, R. E. (Eds.)., SWEBOK: guide to the software
engineering body of knowledge. IEEE Computer Society, 2014.

[6] Lauesen, S., Software requirements: styles and techniques. Pearson
Education, 2002

[7]1 Calazans, A. T. S., Paldés, R. A., Masson, E. T. S., Brito, I. S., Rezende,
K. F., Braosi, E., & Pereira, N., Software requirements analyst profile: A
descriptive study of Brazil and Mexico. 25th International Requirements
Engineering Conference (RE). IEEE, pp.204-212, 2017,

[8] Daneva, M., Wang, C., & Hoener, P., What the job market wants from
requirements engineers? An empirical analysis of online job ads from the
Netherlands. In 2017 ACM/IEEE international symposium on empirical
software engineering and measurement (ESEM), pp. 448-453, 2017.

[9] Herrmann, A., Requirements engineering in practice: There is no
requirements engineer position. In Requirements Engineering: Foundation
for Software Quality: 19th International Working Conference, REFSQ
Essen, Germany, Springer Berlin Heidelberg, pp. 347-361, April, 2013

[10] Wang, C., Cui, P., Daneva, M., & Kassab, M., Understanding what
industry wants from requirements engineers: an exploration of RE jobs in
Canada. In Proceedings of the 12th ACM/IEEE International Symposium
on Empirical Software Engineering and Measurement, pp. 1-10, 2018.

[11] Pandey, D., & Pandey, V., Importance of requirement management: A
requirement engineering concern. International Journal of Research and
Development-A Management Review (IJRDMR), vol. 1 no.1, pp. 66-70,
2012.

[12] Siddiqi, J., & Shekaran, M. C., Requirements engineering: The emerging
wisdom. IEEE Software, vol.13, no. 2, 15, 1996.

[13] Chakraborty, A., Baowaly, M. K., Arefin, A., & Bahar, A. N., The role of
requirement engineering in software development life cycle. Journal of
emerging trends in computing and information sciences, vol.3, no. 5, 2012.

[14] The definition and selection of key competencies: Executive summary.
Organization  for  Economic  Co-operation and  Development;
http://www.oecd.org/pisa/35070367.pdf

[15] National Research Council. Education for life and work: Developing
transferable knowledge and skills in the 21st century. National Academies
Press, 2012.

[16] Burke, Q., & Bailey, C. S., Becoming an ‘adaptive' expert.
Communications of the ACM, vol.63, no. 9, pp. 56-64, 2020.

72



[17]

[18]

[19]

[20]

Kitchenham, B., and Charters, S., Guidelines for performing Systematic
Literature reviews in Software Engineering Version 2.3, Engineering, vol.
45, no. 4, pp. 1051, 2007.

Azhar, D., Mendes, E., & Riddle, P. A systematic review of web resource
estimation. In proceedings of the 8th International Conference on
Predictive Models in Software Engineering, pp. 49-58, September, 2012.
Fatima, N., Chuprat, S., & Nazir, S., Challenges and benefits of modern
code review-systematic literature review protocol. In 2018 International
Conference on Smart Computing and Electronic Enterprise (ICSCEE),
IEEE, pp. 1-5, July 2018.

Nazir, S., Fatima, S., Chuprat, N., Sarkan, H., Nilam, N. F., & Sjarif, N. A.
Sustainable Software Engineering: A  Perspective of Individual
Sustainability, International Journal on Advanced Science, Engineering
and Information Technology, vol. 10, no. 2, pp. 673-686, 2020.

73



