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a b s t r a c t

Unlike traditional software development methods, agile methods are marked by extensive collaboration,
i.e. face-to-face communication. Although claimed to be beneficial, the software development community
as a whole is still unfamiliar with the role of the requirements engineering practices in agile methods. The
term ‘‘agile requirements engineering’’ is used to define the ‘‘agile way’’ of planning, executing and reason-
ing about requirements engineering activities. Moreover, not much is known about the challenges posed
by collaboration-oriented agile way of dealing with requirements engineering activities. Our goal is to
map the evidence available about requirements engineering practices adopted and challenges faced by
agile teams in order to understand how traditional requirements engineering issues are resolved using
agile requirements engineering. We conducted a systematic review of literature published between
2002 and June 2013 and identified 21 papers, that discuss agile requirements engineering. We formulated
and applied specific inclusion and exclusion criteria in two distinct rounds to determine the most relevant
studies for our research goal. The review identified 17 practices of agile requirements engineering, five
challenges traceable to traditional requirements engineering that were overcome by agile requirements
engineering, and eight challenges posed by the practice of agile requirements engineering. However,
our findings suggest that agile requirements engineering as a research context needs additional attention
and more empirical results are required to better understand the impact of agile requirements engineering
practices e.g. dealing with non-functional requirements and self-organising teams.

� 2014 Elsevier Ltd. All rights reserved.
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1. Introduction

The Agile Manifesto states that priority should be given to
‘‘individuals and interaction over processes and tools, working
software over comprehensive documentation, customer collabora-
tion over contract negotiation, and responding to changes over fol-
lowing a plan’’ (Beck et al., 2001). These agile principles
incorporate flexibility by cordially receiving changes to project
scope and requirements definitions (Bang, 2007). Overall, a high-
level project scope is defined upfront and is revisited in each iter-
ation. Therein, requirements are initially defined with the cus-
tomer and listed in a customer wish list format; every couple of
weeks they are discussed (e.g. in the Scrum method), better under-
stood, and reprioritised, to define the scope of the next iteration.
The customer works closely with the development team to achieve
such definitions and to constantly validate the product being deliv-
ered. The development process is dynamic and open to changes in
areas that can be identified at any given moment. Literature
reports those projects that adopt agile methods exhibiting higher
productivity (Eberlein & Julio Cesar, 2002), less rework (Bin,
Xiaohu, Zhijun, & Maddineni, 2004), and more efficient defect fix-
ing rates (Lagerberg & Skude, 2013). In addition, agile methods
reduce risks in global software development (GSD) and diminish
the need for coordination efforts, which result in an increase of
productivity (Hossain, Babar, & Verner, 2009).

Requirements Engineering (RE) practices such as observations,
interviews, workshops and strong team collaboration are embed-
ded in iteration-based agile methods (Zhu, 2009). Likewise, RE
practices such as customer involvement, requirements prioritisa-
tion (Cao & Ramesh, 2008; Ramesh, Baskerville, & Cao, 2010),
requirements modelling (Boness & Harrison, 2007), requirements
documentation (Wolfgang, 2011), have also been suggested to be
used with agile methods.

Although the practices mentioned above provide an essence of
the ‘‘agile way’’ of dealing with requirements, the software devel-
opment community still knows little about the role of the RE pro-
cesses and practices in such a flexible and dynamic way of
working, and how such practices can resolve frequently reported
issues in traditional RE processes. Although claimed to be benefi-
cial, the adoption of agile methods might impact the way that RE
activities are conducted and pose some new challenges to their
realisation. We are motivated to close this gap of knowledge and
embarked on mapping out the published evidence available about
RE practices adopted and challenges faced by agile teams. The pur-
pose is to learn how traditional RE issues are resolved by this new
software development approach.

The remainder of this paper is structured as follows: Section 2
discusses previous literature reviews on agile software engineer-
ing, identifies a gap in literature and a need for a deeper investiga-
tion of RE processes in agile software engineering. Section 3
presents our research questions and the method followed for the
review of contemporary practices in agile RE. Section 4 summarises
the key findings of our study. Section 5 provides a discussion on

the results. Section 6 concludes the article, provides implications
for researchers and industry practitioners and defines the limita-
tions of this study.

2. Related work

In the software engineering research literature, there are a few
examples of reviews on agile methods, as (summarised in Table 1)
usability issues (Hasnain, 2010) in agile methods and ways to
resolve them (Silva da Silva, Martin, Maurer, & Silveira, 2011); agile
methods in GSD (Hossain, Babar, & Paik, 2009; Jalali & Wohlin,
2011; Rizvi, 2013), and in open source software development
(Gandomani, Zulzalil, Ghani, & Sultan, 2013).

Hossain et al. (2009) conducted a systematic literature review
to focus on the practices used in the GSD projects using Scrum
methods, the challenges that restrict the use of Scrum methodol-
ogy and the solution to prevent them. The findings help research-
ers and practitioners to understand the challenges involved in
using Scrum for GSD projects and the strategies available to deal
with them.

Hasnain (2010) conducted a systematic literature review to
identify the agile practices as well as the human and technical fac-
tors pointed out in agile studies, published within 2003–2007. The
review revealed that agile RE practices had only been discussed in
the literature from the overall perspective of agile methods and not
in the context of any particular methods such as Scrum, test-driven
development, etc. Hasnain’s findings suggest that more empirical
results are required on agile methods, in particular XP (Extreme
Programming) (Beck, 1999) and Scrum (Schwaber & Beedle,
2001), in order to discuss the details from the practitioner’s point
of view.

Silva da Silva et al. (2011) conducted a systematic literature
review on the topic of the integration of agile methods and user-
centred design approaches. The review focused on usability issues
in agile methods with respect to design. The findings show that
usability issues in agile methods can be addressed by incorporating
a user centred design specialist (UCDS) role in agile teams. The
authors also defined practices to resolve usability issues in agile
methods such as Little Design Up Front, Big Design Up Front, low
fidelity prototypes, user testing, interaction models, and close
collaboration.

Barlow et al. (2011) examined the effect of the usage of agile
development practices in large organisations. The literature review
contributed towards the formulation of a framework that provides
guidelines to large organisations adopting agile methods. The find-
ings of this review assist the practitioners to adopt software devel-
opment methods in their organisations.

Jalali and Wohlin (2011) conducted a systematic literature
review on studies comprising the combination of agile methods
with global software engineering from 1999 to 2009. The review
results showed that much attention had been given to agile
methods from 2004 to 2009. In addition, the findings revealed that
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