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ABSTRACT

One of the critical risk elements in information system development is requirements en-
gineering phase where the original needs are transferred to plans to be implemented. Na-
ture of requirements engineering has been changing due to changes in business environ-
ment in past decades. Today agile development methods are typical for information sys-
tem development. In addition, development is often distributed. This context has interest-
ing aspects such as communication that is a key in agile requirements engineering and a
main challenge in distributed environment.

The research area is agile information systems development and further requirements en-
gineering and distributed environment risks. Risks of distributed agile development is
mature field. Also, there are some studies about requirements engineering risks in agile
development. However, there is low effort in research to examine more in detail the rela-
tion of distributed set-up and requirements engineering in agile development. The aim of
this study is to identify and understand challenges of requirements engineering in distrib-
uted agile development. In addition, the study presents identified mitigation methods.

Integrative literature review was used as a research method. The method bases on existing
literature that is examined to form a new framework about the topic. Utilizing this method
research streams of distributed development and requirements engineering were com-
bined. Motivation for this study originates writer’s own interest due profession and in-
structor’s study.

Synthesis was provided as a result. Common challenges for requirements engineering and
distributed development in agile context were identified to be: Balance of minimal docu-
mentation, Customer availability, Cost, schedule and scope estimation and Coordination
challenges. Also, mitigation methods for common challenges and impacting distributed
challenges were analyzed and discussed in synthesis.

KEYWORDS: agile requirements engineering, agile distributed development
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THVISTELMA

Tietojdrjestelmékehittimisen onnistumisen nikokulmasta yksi kriittisistd riskeistd on
vaatimusmadrittelyvaihe. Vaatimusmadrittelyn tarkoituksena on 16ytdd alkuperdinen
tarve ja muuttaa se toteutettavaksi suunnitelmaksi. Viime vuosikymmenina liiketoimin-
taympariston muuttuessa my0os vaatimusmairittelyn toteuttaminen on muuttunut. Nyky-
adn tietojérjestelmdkehittiminen tehddédn usein ketterilld menetelmilld. Kehittiminen on
yha useammin hajautettua. Tdméa yhtalo luo mielenkiintoisia asetelmia, kuten kommuni-
kaation rooli, joka on keskeinen ketterdssd kehittdmisessd, mutta haaste hajautetussa ym-
paristOssa.

Tutkimusalue on ketterd tietojédrjestelmakehittdminen ja tarkemmin vaatimusmaérittelyn
ja hajautetun ympariston riskit. Hajautetun ketteran kehittdmisen riskejé on tutkittu paljon
ja tutkimuksia 16ytyy myds vaatimusmairittelyn riskeista ketterdssa kehittimisessa. Kui-
tenkaan tutkimusta ei ole tehty hajautetun asetelman vaikutuksesta vaatimusmaarittelyyn
ketterdssd kehittimisessd. Tamdn tutkimuksen tarkoituksena on tunnistaa ja ymmartaa
haasteet, joita hajautettu asetelma ketterdlld menetelmélld toteutetuissa projekteissa luo
vaatimusmadrittelyyn. Lisdksi tunnistetut riskien pienentdmisen keinot esitelldén.

Tutkimusmenetelmédnid on kidytetty integratiivista kirjallisuuskatsausta. Menetelméassa
olemassa olevaa kirjallisuutta tutkitaan, jotta voidaan muodostaa uusi viitekehys aiheesta.
Tutkimuksessa yhdistetdédn aiheet hajautettu kehittdminen ja vaatimusmaéaérittely hyddyn-
tden kyseistd menetelmid. Motivaatio tutkimukseen on syntynyt kirjoittajan ammatin ja
ohjaajan tutkimuksen myota.

Tutkimuksen tuloksena muodostui synteesi, joka esittdd vaatimusmaéaérittelyn ja hajaute-
tun kehittimisen haasteet ketterdn menetelmien projekteissa. Molemmissa tunnistetut
haasteet ovat tasapaino minimaalisessa dokumentoinnissa, asiakkaan saatavuus, kustan-
nusten, aikataulun ja laajuuden arviointi sekd koordinointi haasteet. Synteesissé késitel-
1aan my®os riskien pienentdmisen keinoja tunnistetuille haasteille sekd hajautetun kehit-
tdmisen haasteita, jotka vaikuttavat muihin haasteisiin.

AVAINSANAT: ketterdt menetelmét, vaatimusmédrittely, hajautettu kehittiminen



1. INTRODUCTION

1.1. Purpose and objectives of the study

Failure risk of information system development (ISD) projects has been considered high
and it has been a topic of discussion for a long time (Keil & co 1998, Goedeke & co
2017). Risks in information system development have been studied since 1970 (Keil &
co 1998). During the time business environment and needs of customer have been
changing significantly. Consequently, methods of ISD have being developed and prem-
ises for risks have changed. This study concentrates understanding risks in a context that

is typical for today’s ISD and in a process that is critical for ISD success.

ISD methods developed massively during past decades. Methods transformed in the
1970s and the1980s from the traditional, structured Waterfall model to agile methods
which have been developing since 1990s (Tuunanen & co 2015). Main assets for agile
methods are enabling changes in scope and faster releases (Holcombe 2008: 1-6). Cur-

rently there are various agile methods and plenty of existing research can be found.

International aspects and distributed context have become more common in ISD pro-
jects. Profitable, efficient and skillful workforce can be found from global markets. Dis-
tributed work environment has its own challenges including communication as the most
obvious one. Research on distributed development challenges has been popular and rel-

evant along changes in development environment. (Vallon & co 2018.)

One of the risk elements of ISD is requirements engineering (RE) phase where original
needs are transferred into plans to be implemented. Misunderstanding of the require-
ments was ranked top 3 important risk factors in software development projects already
in research published in 1998. (Keil & co 1998.) Success in this phase defines whether
the end result is usable and done for right purpose. Failure in it can lead to high financial
losses due to expensive defects and even unusable product. (Mc Donald 2015.) Ways of

doing requirements engineering have changed a lot along the ISD methods developing.



However, the purpose of requirements engineering is still relevant as in all ISD projects
the need must be transferred into solution (Mc Donald 2015). Although research is still

ongoing to agree definition of agile requirements engineering.

The main idea for the research topic bases on the article of Tuunanen & co (2015) which
fills a gap in research area by proposing continuous requirement risk profiling method.
The research identifies risks in continuous requirements engineering. The research does
not take a stand whether distributed environment or the method of the project has an
effect to results. That is also the case with other researches which identify requirements
engineering risks. However, that is the focus of this study as agile methods and distrib-

uted work environment are characteristic for the ISD area today.

The study examines risks of requirements engineering that are caused by distributed
working environment in agile development. Topics of requirements engineering, and
distributed development are combined. Overall limitation is agile ISD methods. Agile
methods cover various models of working and those are evolving, but the idea behind
those is the same. From risk management perspective considered steps are risk identifi-
cation and control. Consequently, identified risks and challenges and ways of mitigation

are being examined.

The research problem is: Which are distributed development and requirements engi-
neering risks and challenges in agile information system development and how to miti-
gate those? Research questions lead from the problem are; What are the risks in distrib-
uted agile development? What are the risks of requirements engineering in agile devel-
opment? Are there identified ways to control or mitigate the risks? Scope of the risks
examined in this thesis can be seen in figure 1 below. Even though the limitation is
definite, this kind of set-up is typical for ISD today and is faced by multiple practitioners

around the world. Still no similar research is done.
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Figure 1: Scope of examined risks

Aim is to build understanding of requirements engineering challenges in agile distrib-
uted ISD projects. Existing literature is used to combine identified risks, challenges and
mitigation methods of agile requirements engineering and agile distributed develop-
ment. The idea is to bring up reasoned arguments and observations on topic and form a
synthesis that responds to research problem. This study constitutes a concept of require-

ments engineering and distributed development risks in agile development.

Combining topic of requirement risks to distributed development risks growths
knowledge and understanding in field of risk management. Insight is gained about topic
that is faced multiple practitioners. The results can be utilized in all roles in the distrib-
uted ISD since requirements engineering touches all parties of the projects somehow.
The study is also continuum to Tuunanen & co (2015) research to create deeper under-
standing of the requirement risks observing possible development points for created risk
profiling method. In addition, research strives to indicate research gaps were more study

1s needed.

As stated, requirements engineering starts by identifying people’s needs which relates
directly to the success of the project. Therefore, requirements engineering will be diffi-
cult to replace with machines or other means. The world has become more united and
global. Also, the ISD area has strong background of having international aspects. Con-
sequently, this study combines aspects that will be relevant to ISD area now and in fu-

ture.
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In following paragraphs background for the topic is scanned to be able to continue to
deeper research. Topics covered are Agile development and Risks and challenges. Then
integrative literature review as a method and progress of the research are described in
chapter 2. Later in own chapters backgrounds of Distributed development and Require-
ments engineering are discussed and research data is presented in chapters 3 and 4. Fi-
nally examined literature is combined into synthesis and results are discussed in chapter

5 Synthesis and chapter 6 Discussion.

1.2. Agile development

After mid-80s methods of ISD developed from traditional towards more flexible incre-
mental and iterative approaches (Schon 2017). The driver for this was the accelerating
pace of changes in business environment. In traditional methods project is conducted in
sequential phases where scope and requirements are being agreed at the start of the pro-
ject. Consequently, complex and stiff traditional projects do not respond to the need of
fast paced environment. The solution is agile methods, which are more light weight and
enable changes in requirements and scopes. (Holcombe 2008: 1-6.) In agile methods the
delivery is done incrementally in short iterations. That enables changes in development
according to customer need. Also, on-time delivery and customer satisfaction are poten-

tial benefits of using agile software development methods. (Schon 2017.)

Traditional and agile are umbrella terms to certain ISD methods. In this paper the term
traditional method is defined as plan-based ISD method with sequential phases, such as
waterfall model. Agile method is defined as incremental, co-operative, straightforward
and adaptive ISD method. The describing factors for agile methods are following: de-
velopment is done with small releases, communication between customer and develop-
ers is continuous, the method is easy to learn, and changes are easy to make.

(Abrahamsson & co 2002.)
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Most of the agile methods basis on widely known agile manifesto and principles that
were brought out by a group of practitioners (Larman 2007). Agile manifesto endorses
following values: individuals and interactions over processes and tools, working soft-
ware over documentation, customer collaboration over contract negotiation and change

over following the plan (Beck & co 2001).

There are various agile methods, new ones are being developed and in practice hybrid
or modified methods are also used. Scrum is the most used agile method based on 12"
Annual State of Agile report. Hybrid models are second popular (VersionOne 2018).
Agile methods were developed first for small sized projects. Frameworks such as Scaled
Agile Framework (SAFe) were developed to scale agile methods to be used in large
organizations to synchronize multiple teams. Other scaling frameworks are Large-scale
Scrum (LeSS) and Disciplined Agile Delivery (DAD). (Paasivaara 2017.) Past years
SAFe have gained popularity among large organizations but not many research efforts
have paid to that area yet (Putta 2018). Also, fast pace of changes is impacted ISD shift-
ing towards constant development where systems are continuously developed. Enhance-
ments are done constantly in streams instead of project with specific scope and require-

ments. (Truex 1999.)

1.3. Risks and challenges

Risk in software development means possibility to unsatisfactory outcome. Unsatisfac-
tory outcome means different things to different parties. Risk management is the way to
prevent these unsatisfactory outcomes. (Boehm 1991: 33.) Risk management is relevant
to all projects and through all project phases (Avdoshin & Pesotskaya 2011). Software
development risks have been studied since 1970 (Keil & co 1998: 77).

Boehm (1991: 33) divides risk management into two primary steps: risk assessment and
risk control. Assessment of the risks means analyzing the effect of the potential risk and

risk control includes planning the risk response and monitoring (Avdoshin & Pesotskaya
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2011). This study concentrates on risk identification which is done first in risk assess-
ment. Purpose of the identification is to find out items to compromise project success.
(Boehm 1991: 33.) Management consider the most important risks are the ones that they
don’t have direct control (Keil & co 1998: 82). Also risk response that is part of risk
control is considered as identified mitigation practices are explored. There are various
ways to response to risk to mitigate it. The most effective way is to reduce potential

effect or probability to occurrence in advance. (Abdul-Rahman 2012.)

Risks can be identified in different ways such as brainstorming, scenarios or other meth-
ods. Risk factor checklists are popular in risk identification due to time-saving and not
requiring high-level experience. (Schmidt & co 2001). There are many studies which
have identified and listed risks affecting ISD (Tuunanen & co 2015, Taylor 2012). The
most well-known risk list is Boehm’s top ten list of ISD risks (Keil & co 1998: 77). As
discussed earlier, changing environment impacts to risks which makes older risks list
possibly outdated. Taylor (2012) also states that choosing the most applicable list from

various options is not simple.

Academic research results are not being utilized in practice in risk area. Risk manage-
ment processes are not strictly followed. Though risk identification is usually done, and
risk lists are often used to identify the risks. However, risk management recommenda-
tions are not completed only by identifying the risks. (Taylor 2012.) Taylor (2012) iden-
tifies ways of bringing research closer to practice. Key feature in exploiting research in
practice is binding risk factors to project dimension. Other key features were visual
presentation of research results and active participation of practitioners. As an example,
Tuunanen & co (2015) combines risk factors to phases of continuous development and

involves practitioners by using Delphi study method.

In this study risks and challenges are not divided as the aim is to understand possible
difficulties in critical area of today’s development. Challenge is something that requires
special effort by its nature as per definition of Dictionary.com. Challenges vary depend-
ing on used practices. Used practices impact on what type of challenges and risks there

are. If challenges are not confronted those will exacerbate risks and seriousness of the
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risks. (Ramesh & co 2010.) Relations of these aspects can be seen in figure 2 in context

of the study.

Requirements engineering in agile distributed development

i . Mitigate i
! Practices !
Leads to Risks
: Challenges :
; € Exacerbate ;

Figure 2: Risks and challenges (modified, Rames & co 2010)
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2. INTEGRATIVE LITERATURE REVIEW

Integrative literature review is used as a research method. The method is based on ex-
isting literature that is examined to form a new framework or perspective about the topic
(Torraco 2005). In this study new knowledge is pursued by combining developing area
of agile requirements engineering and mature area of challenges in distributed IS devel-
opment. As a research method integrative literature review gives possibility to review
and potentially reconceptualize the topic (Torraco 2005). Because research area of the
topic is partly mature and partly developing it is beneficial to combine knowledge into
a framework that provides new perspective about the area. Purpose is to find out results
that can be utilized widely in agile distributed ISD projects and provide new perspective
and knowledge for future research. Integrative literature review as a method enables
conceptualization of the area that is not yet done. As the method is literature review data
is gathered from existing literature. Assertions are formed based on the data and those
are led into a synthesis. Synthesis is a result of integrative literature review research and
it answers to the research problem. Data collection process, analysis and forming of the
synthesis are described in following paragraphs in more detail. Research problem is de-

fined as follows:

What are distributed development and requirements engineering risks and challenges in

agile information system development and how to control or mitigate those?

Research questions lead from the problem are:
1. What are the risks in distributed agile development?
2. What are the risks of requirements engineering in agile development?

3. Are there identified ways to control the risks?

The flow for research and data gathering is described in figure 3 below. Research is
started with introduction part that consists of introduction to research topic and extended
introduction parts in own chapters where backgrounds, meaning basic theory of the topic
and the links to existing research, are explained (Hirsjarvi & co 1997: 258-259). Criteria

described later are used to choose the literature for the background. The topic is split to
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two main areas: distribute agile development and agile requirements engineering. The
data collection continues vertically after introduction to integrative literature review that
is the main research method. The criteria and research terms for the integrative literature
review are defined based on the background. Finally, literature findings are combined

from both areas into synthesis.

Introduction
Background . ] ' ,
Distributed agile Agile requirements
develoment engineering
Risks of distributed agile RISkS.Of quU|'remgnts
engineeringin agile
development
. development
Integrative
literature review

Synthesis

Figure 3: Data collection

Literature for both background material and integrative literature review are selected
from following data bases: AIS Electronic Library (AISeL), The ACM Digital Library,
IEEE explore digital library, Finna database and Google Scholar. In addition, list of
references of chosen material are reviewed and used to find relevant sources. Both new
and older literature is used but the concentration is on newest findings. Research done

with different research methods are used but is considered in analysis.

Criteria to choose background material for introduction are derived from the topic of the
study. Articles chosen with criteria are expedient and serve the matter. To be chosen
article need to have at least some of the criteria in its main focus. More criteria the

sources cover the better. Sources to cover all the criteria are searched. The terms used
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in criteria might be different than in chosen sources since terminology in the area is
varied. Used terms and their relations are explained in related paragraphs. Also, the lit-
erature is referred in related chapters. Criteria are listed here:

1. Source contains general information about distributed agile information system de-
velopment.

2.Source describes how distributed agile information system development is being stud-
ied lately.

3.Source describes changes in area of distributed agile information systems develop-
ment.

4.Sources contains general information about agile requirements engineering.

5.Source describes how requirements engineering is being studied lately.

6.Source describes changes in area of requirements engineering in agile information

system development.

Integrative literature review is started by selecting the criteria and keywords for select-
ing data. Structure basis on two main parts of the research topic that are combined in the
synthesis. Firstly, literature for Challenges of agile distributed ISD are found. Secondly,
literature for Challenges of requirements engineering in agile ISD are found. Date base
search is done for both parts. Keywords are identified based on background and catego-
rized to be able to form the search terms. Categories and identified search terms are

listed here:

Common categories for both parts
1. Information system project: information system project; ISD; software develop-
ment; software project;
2. Risks: risks; challenges

3. Agile: agile; continuous;

Category part 1

1. Distributed software development: global, international, GSD, distributed



17

Category part 2

2. Requirements engineering: requirement

Search terms were combined with separators “OR” and “AND” into a search strings and
test searches were done. Test searches were done to both Finna and AISeL. Search string
did not give relevant results and it was decided to use search terms instead. Search terms
were formed based on categories and test searches. “Information system project” cate-
gory was not needed as other words limited the search to that area already. With word
“risk™ articles related to challenges were found. To limit results by agile methods both
agile and continuous was used. During first data base search (AISeL) it was noticed that
changing term “‘agile” to “continuous” did not give any new articles, that is why search
with continuous was removed for next searches. During data collection search was fine-
tuned and few limitations occurred. Also, option of “Matches all” of search words were
tried but there was no effect. Search was first done on topic distributed agile develop-
ment, category 1 and then to agile requirements engineering, category 2. Searches were
done to databases mentioned before. IEEExplore search was not working when initial
searches were made. Therefore, new searches were conducted later, and search string
worked well IEEE xplore database. Sorting criteria was chosen to be “relevance” and
100 first results were reviewed. Staged review was used when research was selected.
Search results were pruned to the criteria 1 where title, publisher and language was re-
viewed. After that with criteria 2 abstract was reviewed and finally with criteria 3 the

whole paper was reviewed. Criteria to choose literature was as follows:

1.Title relates to research question, published in scientific paper and language is English
2. Content based on abstract relates to research question and research is available for
free

3. Critical review of the research paper: reliability and reasoning in place and research

question is answered

Used literature is gathered in tables Attachment 1 and Attachment 2 that can be found
at end of the paper in Attachments section. The table includes information about chosen

and not chosen literature. Chosen literature is reviewed in-depth to analyze the literature.
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Point of view that is used as reviewing literature is identification of challenges and risks

and ways of mitigation. Meaning that research questions guides the review.

Critical analysis is done while reviewing the literature. For each selected paper main
idea, perspective, research methods and limitations of the study are examined. In addi-
tion, it is explored whether studies identifying requirement risks consider also risks of
distributed development already and vice versa. For validity it is considered how the
risks are being identified and are the results coherent. From each selected paper list of

challenges or risks and possibly mitigating methods are listed to next chapter.

In analysis risks and challenges and ways of mitigation are categorized. First similar
challenges were grouped for both topics. In practice this was done by printing all the
challenges on paper and then cutting pieces and grouping the physical papers. During
analysis original papers were returned to clarify meaning of challenges. As similar chal-
lenges were grouped also categories formed logically from the groups. Earlier men-
tioned principal that results should be tied to practical project dimensions was used for
naming the categories. In addition, category names from the literature was used for ad-
vice when naming categories. Also, in analysis assertions are leaded from literature.
Assertions and reasoning for the assertions are added to synthesis to form a comprehen-
sive and valid conclusion. The categorized challenges can be found relevant in chapters
for both topics. Synthesis covers next chapter where topics are combined, and analysis

and conclusions are presented.

Hence, literature review is written resulting in synthesis of topics that answers the re-
search problem. Synthesis is the result of the research. Form of the synthesis is a taxon-
omy. A taxonomy classifies previous research (Torraco 2005). New perspective to ex-
isting results from literature is gained by classifying and comparing the challenges. Syn-
thesis is divided into two parts. Main results are identified challenges that occurs is both
topics. These common challenges are discussed based on literature and understanding
of relation of the challenges and mitigation are described. The common challenges and

mitigation are presented in the table. Rest of the challenges are discussed as well in order
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to understand possible impacts on the development context. Finally, discussion is writ-

ten to conclude aspects of the research together.
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3. DISTRIBUTED AGILE DEVELOPMENT

3.1. Distributed agile software development

Amount of global agile teams has increased considerably during past years. Vallon &
co (2018) informs that percent has increased from 35% in 2012 to 86% in 2016. Even
though initially the most used agile methods were not developed for distributed envi-
ronment. (Vallon & Co 2018.) Co-location of development and customer is core practice
for many agile methods for example XP (Ramesh & co 2010:457). However, the meth-
ods have been adapted to the global environment by keeping agile values in core (Vallon

& Co 2018).

In this research distributed development is defined similarly to Vallon & Co (2018)
Global Software development (GSD) definition: the “development of a software artifact
across more than one location.” This definition includes offshoring, outsourcing and
distributed IS projects. The key is that there is no possibility to direct contact between
development parties. Working together with parties that are not co-located creates chal-
lenges as there can be differences in ways of working in terms of communication, time
zone, culture or other things. Used terms in this paper are GSD and distributed develop-

ment.

The benefits to be achieved with GSD are savings in costs, versatile workforce, de-
creased time to markets and possibility to continue work around the clock (Vallon & co
2018). Costs are 35-40 % lower in developing countries compared to developed coun-
tries. These benefits make offshoring almost obligatory for companies to be able to com-
pete in field. Markets were growing in developing countries two to three times faster
than in developed countries during years 1995 to 2009. In consequence work is shifting
to developing countries. (Beulen 2010.) Beulen (2010: 376-377) states that all work that

does not require “a significant knowledge of business as a whole” streams offshore.
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45% of respondents of 12" annual state of agile report (VersionOne 2018) use agile

methods in outsourcing project and 40% are planning to increase the amount.

GSD is maturing research field and lot of research can be found (Agerfalk & co 2009,
Hossain 2009). Information System Research published special issue about flexible and
distributed ISD. Issue includes research papers about topic and forms understanding
about gaps on research area with Delphi study. Globalization and demand of flexibility
and speed in ISD emerges new ways of working that requires more research in context
of GSD. Relevant future research areas emerge as the IS landscape evolves. (Agerfalk
& 0 2009). Paasivaara & co (2009) states that research combining GSD and agile meth-
ods are rare, especially case studies. However recent study of Vallon & co (2018) re-
views studies from 1999 to 2016 in literature review about global software development.
It concludes that agile GSD is maturing research field as well. In addition, conclusion is
that contextual empirical details are needed to improve creation of generalized frame-
works (Vallon & co 2018). Consequently, agile GSD as a research area is matured in

recent years, meaning that basic knowledge should be found easily.

3.2.  Literature on risks in distributed agile development

This chapter describes data collected about distributed agile development risks and chal-
lenges. Distributed agile development is mature research field and multiple research can
be found related to the area. However, with the tight filters described in previous chapter
10 papers about challenges in agile distributed development qualified. Most of the stud-
ies are from around 2010 and all are between 2008 and 2018. Challenges were identified
with different research methods. Among was two case studies, four literature reviews,
two combinations of literature and empirical research and two experienced report. Areas
that challenges occurred were communication, cultural differences, agile practices, time
zone and premises and tools. Challenges were described in different level of accuracy.
Point of view towards challenges varies: three papers are about adopting agile, two pa-
pers are about communication challenges, two papers are overall and one paper about

team, geographical and Scrum method challenges. Based on research Scrum is the most
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used agile method and it shows also on research area. (VersionOne 2018) Next selected

papers and found challenges and mitigation strategies are described.

Alzoubi & Gill (2016) studied communication challenges in agile GSD. Research re-
viewed finally 22 empirical research papers where they identified 7 categories for com-
munication challenges that are listed in table 1 below. Seven categories are Distance
Differences, Customer Communication, Organizational Factors, Human Factors, Team
Configuration and Project Characteristics. Motivation for research is growing interest
in geographically distributed agile development and amount of papers published about

communication. The systematic literature review is described precisely.

Table 1: Agile distributed development challenges (Alzoubi & Gill 2016)

Geographically distributed agile development communication chal- Category
lenges
Time-zone differences decreasing communication opportunities Distance Differences

Geographical differences reduce effectiveness and efficiency in communi-

cation

Large team size Team Configuration

Large number of teams

Coordination

Lack of project domain information Project Characteris-
Lack of project architecture information between sites tics

Lack of customer involvement impacting misunderstanding of require- Customer Commu-
ments and developers guessing requirements nication

Customer representative involvement

Poor project management process weakens communication Organizational Fac-

Unsuitable communication tools tors

Poor communication infrastructure

Lack of organizational culture weakens communication and collaboration

Language barriers Human Factors

National culture differences (in norms, values, spoken languages and

styles of communication)

Trust in team or team members

Personal attitudes and skills
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Hossain & co (2009) conducts systematic literature review to find out challenges occur-
ring in use of Scrum methods in GSD projects listed in table 2 below. Motive for re-
search is growing interest in area of agile GSD projects and boosting effective use of
Scrum. Challenges are identified from twenty papers about distributed agile projects.
Framework is shaped to show challenges in connection with Scrum strategies and prac-
tices. The framework is limited to project specific focus even though it is mentioned
that GSD projects are usually part of bigger entities such as product portfolio. Risks and
mitigation practices are listed in table below. Requirements engineering was not men-

tioned explicitly but most of the risks relates to communication.

Table 2:Agile distributed development challenges (Hossain & co 2009).

Risk Risk mitigation

Inconsistent working hours Increase amount of common working hours

Shorten Scrum meeting length

Divide teams to local autonomous teams

Modified Scrum practices

Lack of team coherence Team meeting in same location before distributed work-

ing

Stakeholders and team members visits to distributed sites

Informal meetings

Trainings about Scrum

Documentation to reduce misunderstanding

Mandatory participation

Insufficient communication quality Enough options for communication tools and reliable
network
Lack of supportive tools Ensure tools and support for collaboration and project

management in addition to communication

Large team size Divide into sub-teams (For example with team model
such as Isolated Scrum team, Scrum of Scrum, integrated

Scrum)

Shortage of collaborative environment One room for co-located team
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Separate meeting room for distributed meetings

Large number of sites Divide into local Scrum teams

Limit distribution by number of sites in one Scrum team

Paper by Shrivastava & Date (2010) combines distributed and agile software develop-
ment in review. Paper is discussion of challenges and practices of the topic. However,
the challenges and practices are lacking connection in paper. Therefore, only challenges
are noticed in this paper in table 3 below. Identification of the challenges is done based

on literature and expertise of writers. Challenges are written from team point of view.

Table 3:Agile distributed development challenges (Shrivastava & Date 2010).

Agile distributed team challenges

Insufficient documentation and lack of rich conversation leads to misunderstanding

Pair programming, that is typical agile practice, is not possible

Inconsistent working hours, meaning that team members are not available at the same time

Agile practice training is not easy to organize as team is not in same place

Work distribution might lead to overspelization divided by locations that will lead problems in com-

ponents between components

Kamaruddin & Arshad (2010) have studied communication challenges in agile global
development, listed in table 4 below. Starting point for study is chaotic environment
for software development caused by distributed teams and agile methods where com-
munication is crucial. Communication challenges were identified based on literature
survey and feedback from a group forum. Main issues are stated to be cultural differ-
ences and insufficient face-to-face contact. No limitations are mentioned, but it is

mentioned that empirical research is needed.
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Table 4: Agile distributed development challenges (Kamaruddin & Arshad 2010).

Communication challenges in agile global development

Differences in project background. Different ways of working and level of knowledge on method

used

Cultural differences. Such as conflicts and awareness in attitude towards negative or sensitive is-

sues, ideology and holidays impacts in communication if not considered.

Language barriers, especially between native and not native English speaker.

Insufficient face to face contact and more asynchronous communication.

Trust issues leading to problems with collaboration and bonding

Insufficient customer involvement and concentration on processes.

Poor commitment from team leading communication to fall short and low team spirit

Inconsistent working hours leading communication gaps and scheduling problems.

Lack of requirements communication between customer and developers leads developers to con-

clude requirements themselves based on experience

Poor quality of communication channels

Communication costs are high and increases by quality improvements and filling the gaps.

Insufficient communication tools

Lack of versatile communication

Algahtani & co (2013) conducted systematic literature review to identify challenges in

distributed agile software development. Starting point is confrontation of agile values

and distributed environment. 33 papers are reviewed that include the challenges. Chal-

lenges are categorized into 5 categories and can be found from table 5 below. Study

indicates that communication is the biggest challenge followed by cultural differences.

Also, it is mentioned that as a separate challenge that poor communication leads require-

ments misunderstanding. Research methodology is described detailed.

Table 5: Agile distributed development challenges (Algahtani & co 2013).

Distributed agile development challenges Category

Lack of communication and collaboration Communication

Language barriers
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Poor communication between developers and product owners caus-

ing requirements misunderstanding

High costs on improving communication tools and quality

Insufficient knowledge sharing and information

Lack of communication and collaboration due to increasing distance

between agile developers

Poor infrastructure

Poor visibility on progress of development

Lack of awareness due to stakeholder’s cultural differences Cultural differences

Trust issues between team members

Poor understanding on authority for some team members

Decreased responsibility and moral in team due to cultural differ-

€nces

Poor transparency due to cultural differences

Productivity of developers decreases due to cultural differences

Lack of team management Inadequate management

Problems with cost, scope and schedule estimation

Problems with local regulations

Security risk due to insufficient communication

Increased number of sites

Lack of synchronous working time decreases time for communica- Time zone differences

tion in team

Incoherent holiday schedules reduce common working time

Poor agile skills Lack of agility

Lack of development meeting

Poor formal documentation without standards

Too much documentation during development

Difficulties with agile practices

Technical issues causing neglecting agile practices and methods

Thierren (2008) published experience report about a company adopting an agile method.
Most challenges faced were on distributed teams and those are listed on table 6 below.
Also, this paper highlights the importance of the communication in successful distrib-
uted team. While adopting agile methods to distributed team, team’s individual features

need to be considered.
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Table 6: Agile distributed development challenges (Thierren 2008).

Distributed agile development challenges

In coherent working hours

Communication challenges, lack of face to face communication

Cultural differences

Trust issues within the team

Technical challenges causing problems with communication

Summers (2008) describes agile method adaption with two offshore partners in experi-
ence report. Adopted agile method was Scrum and writer worked as a Scrum Master.
Point of view comes inside the project but there is no scientific evidence. Involved team
members were from UK, Romania and India. The biggest challenge was stated to be
cultural differences between India and other parties. Challenges were listed based on

Summer’s experience and can been seen in table 7 below.

Table 7: Agile distributed development challenges (Summers 2008).

Distributed agile development challenges

Cultural challenges lead to communication problems

Lack of face to face communication

Common working practices

Forming single vision of product

Paasivaara & co (2009) conducted multi case study with interviews to increase
knowledge on distributed agile development. Point of view in research is how agile
practices are adopted in distributed development. Also, challenges are listed for agile
practices and those can be seen in table 8 below. Agile method used in case studies is
Scrum. There were three cases and 19 interviews. Limitation is generalizability as the

research is qualitative.
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Table 8:Agile distributed development challenges (Paasivaara & co 2009).

Agile practice challenges in distributed development

Cultural differences

Incoherent holidays

Incoherent working hours limits possibility to longer meetings

Technical problems with communication channels in terms of quality

Unclarities with responsibilities with used tools (backlogs, wiki)

Kahya (2018) identifies geographical distance challenges from five distributed agile
software development project in empirical research. Starting point is to examine chal-
lenges of distributed development and limitation is done to agile methods as those are
widespread. Also, research suggests that agile methods can mitigate distributed devel-
opment challenges. Challenges were identified from literature and in-depth interviews.

Challenges are listed in table 9 below.

Table 9: Agile distributed development challenges (Kahya 2018).

Geographical distance challenges in distributed agile projects

Insufficient face to face communication

Poor team spirit

Coordination challenges

Lack of trust

Kajko-Mattsson & co (2010) examines twelve case studies from literature to gain big-
ger picture on challenges in distributed agile development. Paper attempts to fill gap of
overall picture on challenges faced in distributed and agile development. Term prob-
lem is used instead of challenge. Challenges are categorized into six classes and can be

seen in table 10 below.
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Table 10: Agile distributed development challenges (Kajko-Mattsson & co 2010).

Challenge in distributed agile development Category
Problems with responsibilities Culture
Problems with directness and honesty Culture
Understanding of authority Culture
Language barriers Culture
Incoherent holidays Time zone
Asynchronized working hours Time zone

Poor collaboration Communication
Too much documentation Communication
Effectiveness of meetings Communication
Team spirit Trust

Unavailability of customer

Customer collaboration

Different skill level

Training

Technical problems

Technical

3.3. Risks and challenges of distributed agile development

Challenges caused by distributed work environment are listed by identified categories
in table 11 below. The challenges are combined from literature presented in previous
chapter. The biggest category is communication and collaboration as expected based on
background exploration. Some challenges impact on multiple other challenges. Such
impacting challenges can be related to individuals, ways of working or circumstances.
There are many of this kind of challenges in the list of distributed challenges especially
in the category Communication and collaboration, Agile practices and Tools. There are
requirements engineering related challenges in identified agile distributed challenges.

Categories are discussed below the table; however entire list of distributed challenges is

presented in the table 11.
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Table 11: Collected agile distributed development challenges.

Challenges in distributed agile development

Category

Balance on sufficient amount of formal documentation to avoid mis-

understanding (Alqahtani & co 2013, Shrivastava & Date 2010,
Kajko-Mattsson & co 2010).

Unclarities with responisibilities with used tools (backlogs, wiki)

(Paasivaara & co 2009).

Requirement documentation

Customer unavailability and concentration on processes (Kajko-

Mattsson & co 2010, Kamaruddin & Arshad 2010.)

Lack of communication between customer and developers causin re-

quirement misunderstanding. Developers need to conclude require-
ments based on experince. (Algahtani & co 2013, Kamaruddin &
Arshad 2010.)

Customer involvement

Communication costs increases by improving quality and tools

(Algahtani & co 2013).

Cost, schedule and scope estimation (Algahtani & co 2013).

Poor visibility on progress of development (Alghtani & co 2013).

Lack of team management (Alqahtani & co 2013).

Problems with local regulations (Algahtani & co 2013).

Management

Coordination challenges (Kahya 2018).

Insufficient knowledge sharing and information (Algahtani & co

2013).

Interaction between teams

Increased number of sites (Algahtani & co 2013, Hossain & co

2009).

Work distribution might lead to overspecialization divided by loca-
tions that will lead problems in components between components

(Shrivastava & Date 2010).

Large team size (Alzoubi & Gill 2016, Hossain & co 2009).

Shortage of collaborative environment (Hossain & co 2009).

Distribution
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Pair programming that is typical agile practice, is not possible

(Shrivastava & Date 2010).

Technical issues causing neglecting agile practices and methods

(Algahtani & co 2013).

Poor agile skills (Algahtani & co 2013).

Agile practice training is not easy to organize as team is not in same

place (Shrivastava & Date).

Lack of development meeting (Alqahtani & co 2013).

Common working practices (Summers 2008).

Effectiveness of meetings (Kajko-Mattsson & co 2010).

Agile practices

Forming single vision on product (Summers 2008).

Team understanding

Lack of supportive and communication tools (Hossain & co 2009,

Kamaruddin & Arshad 2010).

Technical problems with communication in terms of quality (Hoss-
ain & co 2009, Kamaruddin & Arshad 2010, Thierren 2008,
Paasivaara & co 2009, Algahtani & co 2013, Kajko-Mattsson & co
2010).

Tools

Communication challenges due conflicts and awareness in attitude
towards negative or sensitive issues, ideology and holidays if not
considered (Kamaruddin & Arshad 2010, Thierren 2008, Paasivaara
& co 2009, Summers 2008).

Security risks due insufficient communication (Algahtani & co

2013).

Poor transparency (Algahtani & co 2013).

Productivity of developers decreases due to cultural differences

(Algahtani & co 2013).

Poor understanding on authority for some team members (Alqahtani

& co 2013, Kajko-Mattsson & co 2010).

Language barriers (Kamaruddin & Arshad 2010, Algahtani & co
2013, Kajko-Mattsson & co 2010).

Lack of awareness due to stakeholder's cultural differences (

Algahtani & co 2013).

Problems with responsibilities and moral differences (Kajko-Matts-

son & co 2010, Algahtani & co 2013).

Communication and collabora-

tion
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Problems with directness and honesty (Kajko-Mattsson & co 2010).

Insufficient face to face communication and mostly asynchronous
communication (Kamaruddin & Arshad 2010, Thierren 2008, Sum-
mers 2008).

Inconsistent working hours due time zones and different holidays re-
duces common working time and possibility to longer meetings
(Hossain & co 2009, Shrivastava & Date 2010, Kamaruddin & Ar-
shad 2010, Algahtani & co 2013, Thierren 2008, Paasivaara & co
2009, Kajko-Mattsson & co 2010).

Trust issues impacting team collaboration (Kamaruddin & Arshad

2010, Algahtani & co 2013, Thierren 2008, Kahya 2018).

Lack of rich communication and collaboration (Alqahtani & co
2013, Kajko-Mattsson & co 2010, Kahya 2018, Kamaruddin & Ar-
shad 2010, Shrivastava & Date 2010).

Poor team spirit and commitment (Hossain & co 2009, Kamaruddin

& Arshad 2010, Kahya 2018, Kajko-Mattsson & co 2010).

Difference in project background and skill level leading to different
ways of working and knowledge on method used (Kamaruddin & ar-

shad 2010, Kajko-Mattsson & co 2010).

There are two challenge categories that are directly linked to requirements engineering
and involve distributed challenges. The categories are requirement documentation and
customer involvement and those are highlighted as face to face communication that is
typical for agile development becomes more difficult in distributed environment. Man-
agement will face new type of challenges in distributed development such as communi-
cation costs increases, poor visibility on progress of development or problems with local
regulations. In addition, distributed environment can make typical management tasks
such as estimating schedule and costs more complicated. Coordination of the work and
knowledge sharing becomes more challenging in distributed development. Aspects that
makes distributed environment even more complicated are listed in own category, such

as large number of sites, over specialization and large team size. Agile practices that are
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not developed originally for distributed development create challenges and also skill
level of agile methods might vary. Team understanding category include only one chal-
lenge that is forming a single vision on product. Team category was specified as team
understanding since in both topics directly team related challenges were related to un-
derstanding. However multiple other challenges impact on team and require mitigation
contribution from team members. Tools and working technology become important in
distributed development as they replace part of the face to face communication. Finally,
communication and collaboration category include the most challenges. The category
impacts on multiple other challenges that are somehow related to communication. As-
pects that can be seen from Communication and collaboration challenges are cultural,
individual and geographical differences and team spirit and trust. Lack of face to face
communication is presented in this category as well. Here it is impact of inconsistent

working hours.
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4. AGILE REQUIREMENTS ENGINEERING

4.1. Requirements engineering in agile development

Requirements engineering originates from traditional development methods. Tradition-
ally requirements engineering refers to the process of eliciting the requirements, analyz-
ing those, writing specifications based on requirements and validating that those are
correct. In addition, prioritizing of the requirements is done at the beginning and system
testing is validated against the requirements in the end. (Heikkild & co 2015.) In agile
methods the steps of requirements engineering are not individual activities but those are

done and repeated on each increment (Schon 2017).

The term requirements engineering is not commonly used in agile projects. Require-
ments engineering has a tone of inflexible and structured process that does not fit to
agile world. (Ramesh & co 2010: 449-480.) However, requirements engineering activi-
ties are used in all ISD projects since system is build based on requirements (Schon
2017). Further, the mapping research of Heikkild & co (2015) suggests that the defini-
tion of agile requirements engineering is not accurate. As the term and definition for
requirements engineering emerged for traditional software development it needs to be
extended and explored in context of agile methods. Many studies have tried to clarify
role of requirements engineering in agile development with comparison to traditional
(Ramesh 2010, Kassab & co 2018, Paetsch & co 2003). Differences between traditional
and agile requirements engineering are exemplified with comparison between the meth-

ods in following chapter.

As the methods changes also the process of requirements engineering changed. Ramesh
& co (2010: 449-480) describes evolution of requirements engineering process with
comparison of agile and traditional development. Traditionally the starting point is that
customer specifies the need. While agile project starts with assumption that initial re-
quirements will change due to technology, customer needs or business domains. In tra-

ditional projects requirements related work is focusing in beginning and responsible
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persons are named for the task. Traditional project methods separate work tasks between
functions clearly. In agile projects requirements related work divide over the project
timeline and assumption is that customer is available for interaction with developers.
Also, changes are not significantly increasing the costs, but are part of the requirements
engineering process. Changing requirements in agile projects are not documented
closely. While in traditional projects purpose is that developers can easily and compre-

hensively understand the needs through documentation. (Ramesh & co 2010: 449-480.)

Cao & Ramesh (2008) lists seven RE practices characterized by agile development. Data
was gathered from 16 companies in qualitative multi-site study. Face-to-face communi-
cation is primary custom for transferring requirements to development. User-stories or
similar simple and informal documentation techniques are in use. Exception in docu-
mentation is high security applications where formal documentation is needed. How-
ever, communication towards development is still mostly oral. RE is iterative in agile
development. Meaning that only high-level requirements are defined at the beginning
and then features are discussed in detailed level in each development rounds. Require-
ments and development tasks are prioritized in each development cycles in agile RE.
Planning and customer feedback is constant in agile RE. Consequently, changes in re-
quirements are usual but major changes are rare. Prototyping is often used in agile de-
velopment. It enables customer to validate requirements, process them further and helps
with communication. Test-Driven Development (TDD) is agile RE practice that can be
used as RE documentation that links design and production code. In TDD tests are writ-
ten prior to implementation to specify how system should behave. Frequent review
meetings and acceptance testing are often part of agile RE. Implemented features are
being discussed in the meetings. Acceptance testing is for validation and verification.

(Cao & Ramesh 2008.)

Requirements engineering have been changing but the goal is the same. Elicitation, anal-
ysis, documentation and validation are needed in agile development. However, the steps
are very different in agile methods and can’t be separated as such. Particularly premise
for documentation is completely different in traditional and agile methods. (Paetsch &

co 2003.)
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Other terms are offered to describe agile requirements engineering process. Mc Donald
(2015) uses term analysis and design phase to cover the requirements engineering pro-
cess in agile projects. He describes definition of analysis as understanding the need,
identifying solution for the need and making sure understanding of the solution is
shared. Design is tool for building common understanding of wanted outcome. (Mc
Donald 2015, p.xviii.) In high level this is the main idea of RE in both traditional and

agile methods. Nonetheless practices are different as mentioned before.

There are lot of research about comparison between traditional and agile RE and it is
commonly agreed that RE is needed in agile methods as stated before. However, there
is no clear and common view on agile requirements engineering. For example, Ramesh
& co (2010) and Batool & co (2013) combines traditional RE phases to agile practices
but the comparison tables are not coherent. However, aim of this research is not to define
agile RE. Here agile requirements engineering is examined based on agile RE practices
mentioned earlier in this chapter and agile values described in chapter 1.2. Requirements
engineering goals are defined as understanding the need and ensuring the understanding

is shared to be able to implement the wanted outcome.

Agile requirements engineering is not a mature field but amount of research is increasing
as agile methods gains popularity (Kdpyaho & Kauppinen 2015). Lately agile require-
ments engineering studies have been concentrating in more detailed issues in addition
to comparison between agile and traditional. Kédpyaho & Kauppinen (2015) studies use
of prototyping as an aid for RE challenges in agile development. Estimation of require-

ment implementation risk is being studied by Rempel & Méder (2015).

4.2.  Literature on requirement risks in agile development

Requirements risks are seen important aspect in ISD field, but with limitation to agile

methods there are not that many studies about it. With selection criteria mentioned ear-

lier 6 papers qualified. Point of view towards challenges varies in papers. Two focused
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on large-scale context, two focused on comparison to traditional methods, one of the
studies focused on quality requirement challenges and one case was about adapting agile
methods. Papers emphasizing different focus areas increase coverage of results and un-

derstanding on different kind of project. Selected papers are described in this chapter.

Ramesh & co (2010) studies 16 software development organizations in empirical re-
search. Research examines RE practices in agile environments and challenges in those.
Semi-structured interviews, participants observations and review of documentation
were methods of data collection. Data collection was done in parallel to data analysis.
Analysis was done with multiple iterations and finally categories and interrelationships
were identified. Six agile RE practices that resulted into seven challenges were identi-
fied from the study and discussed. Still risks used in discussion were RE risks identified
for traditional methods in other research. Risks were explored from the point of view
that are agile practices mitigating or increasing traditional RE risks. Main purpose for
RE in traditional and agile development is the same. However, practices are different
causing different kind of challenges that boosts different kind of risks. Consequently,
can the same identified risks be applied directly to both approach? However, as study
identifies also agile RE challenges and considers those as factors increasing risks that
improves validation. Study emphasizes analysis on relationship of traditional RE risks
and agile RE practices and challenges. Also, the main focus of the research is on RE

practices.

As a conclusion RE practices have positive, negative and mixed impacts to traditional
RE risks. Meaning that agile methods are not directly decreasing RE risks. RE risks that
are increased in agile environment are overemphasizing functional requirements, insuf-
ficient requirements inspection and joining of design in requirements. Other risks were
impacted also positively by agile practices. Traditional risks increased in agile environ-
ment were picked as in this research purpose is to identify risks for agile RE. With ex-
ception of risk “Issues with customer ability and concurrence among customers” that
was picked as it was mentioned separately to be a risk in agile environment. Worth
mentioning is also finding that the most difficult traditional risks to manage in agile

development are “Issues with customer ability and concurrence among customers” and
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“Neglect of non-functional requirements.” Distributed environment is mentioned in de-
scriptions of the challenges where aspect of co-location is included. Challenges are

listed in table 12 below.

Table 12: Agile requirements engineering challenges (Ramesh & co 2010).

Challenges and risks in agile RE

Issues with estimation of cost and schedule

Incompetent architecture for emerging requirements

Neglect of non-functional requirements and overemphasizing functional requirements

Customer availability and collaboration

Prioritization on a single dimension causing problems later

Insufficient requirements verification and inspection

Minimal documentation to join design and requirements

“Issues with customer ability and concurrence among customers”

Inayat & co (2015) conducted literature review on empirical research papers about RE
practices in agile development. Research process of systematic literature review is de-
scribed precisely in paper and finally 21 papers were reviewed. Object in the paper is to
clarify concept of RE in agile methods. Research questions are: What are RE practices
in agile development? What are traditional RE challenges eliminated by use of agile
methods? What are agile RE challenges? Here focus is on the third research question.
Identified challenges are listed in table 13. Agile RE challenges were found from: Cao
& Ramesh (2008) with 16 companies in qualitative multi-site study, Ramesh & co
(2010) with empirical data (interviews, participants observations, documentation re-
view) from 16 development organizations, Pichler & co (2006) with operational case
study research, Denava (2010) with 16 in-depth interviews with large organizations pro-
ject workers from distributed agile projects and Ernst & co (2013) with evaluation with
industry case study. Previously reviewed study by Ramesh & co (2010) is a major source
for discovered challenges in the paper. Consequently, there are overlaps. Paper does not
provide risk mitigation methods for agile RE risks and challenges as the main concen-

tration is in comparison to traditional methods.
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Table 13: Agile requirements engineering challenges (Inayat & co 2015).

bility and performance.

Challenge in agile RE Source

Minimal documentation leading to traceability issues Cao & Ramesh (2008)
Ramesh & co (2010)

Poor customer availability leading to rework Ramesh & co (2010)
Pichler & co (2006)

Unsuitable architecture causing problems in later phase and Ramesh (2010)

costs

Problems with cost and schedule estimation leading in delays Ramesh (2010)

Neglect of non-functional requirements impacting security, usa- | Ramesh (2010)

Customer inability and agreement leading to rework

Daneva & co (2013)

Ramesh (2010)

Contractual limitations towards changes increases costs

Cao & Ramesh (2008)

Requirements change and evaluation of change leading delays

Ernst & co (2013)

Recent exploratory case study (Alsagaf & co 2017) identifies challenges occurring in
implementation of quality requirements in distributed agile projects. Data is gathered
with 18 semi structured informal in-depth interviews. Study is very close to the subject
of this research as context is large scale distributed agile projects. Although it is limited
to quality requirements. Starting point for the research is the agile RE challenge men-
tioned in other researchers: neglecting of non-functional requirements. This stud focuses
on quality requirement risks that can be seen in table 14 below. Research showed disa-
greement among practitioners about whether quality requirements should be presented
as user stories or be part of the functional user stories. However, literature advocates
connection between functional and quality requirements. Overall study concludes qual-
ity requirement practices to be unclear in industry. Suggestion to continue is to add view

of distributed context.
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Table 14: Agile requirements engineering challenges (Alsaqaf & co 2017).

Quality RE challenge in agile RE

Quality requirement find out to be not possible to implement

Interaction between teams

Insufficient verification of quality requirement

Integration testing

Loss of architectural overview

Know-how in implementation of quality requirements

Stakeholders ability to identification of quality requirements

Quality requirement visibility external and internal

Coordination between teams

Kasauli & co (2017) studies agile RE in context of large-scale development in multiple
case study. Data was gathered with interviews, focus groups and workshops. There were
four case companies that are large and uses agile methods. Perspective was to gain more
knowledge on requirements engineering in largescale agile development where systems
are often highlighted with security, regulative or other complex aspects. Two main RE
challenges were found: shared understanding of value and building and maintaining of

system understanding. The identified challenges are listed in table 15.

Table 15: Agile requirements engineering challenges (Kasauli & co 2017).

Challenge in agile RE Description Category
Shared understanding in team In large scale development real customer and communication
of customer value team might be far away. Sub-feature can be so-

lution, even though it might be hard split fea-

tures.

Shared understanding of value High-level user-stories could show value early. | communication
in user stories On the contrary to above mentioned challenge
would benefit more targeted smaller user sto-

ries.
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Shared understanding on quick | There might be multiple stakeholders where communication
feedback and requirements feedback is needed. All stakeholders might not
clarification see value in quick feedback cycles.
Team collaboration and syn- Feature can be implemented by one team who | Knowledge
chronizing in shared require- synchronize the work with other teams if management
ments needed or feature can be split to multiple teams
with pre-requisites to other parts.
Creation and maintenance of Developers might consider it too much docu- Knowledge
requirements tracing menting and time consuming, but same time management
valuable and sometimes mandatory.
Gap between plan-driven and If there is not enough communication, changes | Knowledge
agile development are not conveyed to requirement experts. How- | management
ever too much communication and document-
ing slows done the work.
Test cases and user stories not Knowledge
include enough information of management
system behavior for mainte-
nance and other developer
teams
Slow and stiff tools for main- Tools can improve traceability and developer’s | Knowledge
taining requirements motivation to documenting more precisely management

Neto & co (2017) focus on requirements engineering and system testing challenges in
their multiple case study. Neto & co (2017) state that many of the challenges in large
scale agile development issues from either requirements engineering or system testing.
Paper provides first results from focus groups with topic matter experts from three com-
panies. Companies were large-scale from telecommunication, manufacturing and auto-
motive industries. Results were parallel to all industries. Challenges are listed in table
16. In addition, agile practices to improve alignment of requirements and testing, were

provided, but not as a respond to challenges directly.

Table 16: Agile requirements engineering challenges (Neto & co 2017).

Challenge in agile RE and possible risk
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Unclear goals leading to questionable decisions and expensive changes in later phase.

resources between projects.

Poor cooperation in product level leading into inefficient working in terms of lead time, rework and

Unclear requirements leading to need of more testing efforts and failing of delivering customer value.

Insufficient quality in full test coverage and verification of requirements leading to costly changes in

later phase because of not covering the whole scope in testing.

Neglecting consistent updating of requirements and tests and unalignment leads extra efforts in those

if either development or testing is not up to date.

Information level consistency between documented requirements and tests can lead increased efforts

and costs in testing if done poorly.

Missing trace between requirements and test cases leads to extra effort in changes

Unfit ratio between needed testing based on requirements and test resources can lead to unnecessary

testing costs or poor testing quality.

Neglecting updating of requirement and test databases creates problems and false failures in testing

Pichler & co (2006) shares lessons learned from three years development project from
insurance domain. Pichler & co (2006) view to requirements engineering challenges is
from system development project where agile methods were introduced to customer

company. Faced challenges during project are shared and also recommendations for

those in table 17.

Table 17: Agile requirements engineering challenges (Pichler & co 2006).

Challenge in agile RE

Recommendations to respond to challenges

Change from traditional

methods to agile

Agile development objective clarification for customer

Sufficient requirement information

Foster user/customer participation

Foster flexibility and prioritization and that effects of changes are

known

Misunderstanding in pro-

totyping

Make sure customer understands prototyping and end product differ-
ence

Foster user/customer participation

Requirements need to

consider management,

Agile development objective clarification for customer

Establish role of requirements engineering clearly
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work flow and technol-

ogy

Avoid too detailed and lengthy specification at the start of the project
Foster user/customer participation
Foster flexibility and prioritization and that effects of changes are

known

Distributed work envi-

ronment

Establish role of requirements engineering clearly
Avoid too detailed and lengthy specification at the start of the project

Foster user/customer participation

Different needs of stake-

holders

Establish role of requirements engineering clearly

Avoid too detailed and lengthy specification at the start of the project
Use requirements modelling as quality assurance

Foster user/customer participation

Foster flexibility and prioritization and that effects of changes are

known

Limited availability of

customer contact

Establish role of requirements engineering clearly

Foster user/customer participation

Distributed development

team

Establish role of requirements engineering clearly

Sufficient requirement information

Use requirements modelling as quality assurance

Visual models, architectures and features should come before coding at
start

Foster user/customer participation

Select required artifacts at start and possibly use user manual as re-

quirement documentation

4.3. Requirements engineering challenges in agile development

Many of the agile RE challenges are related to requirement documentation and stake-
holder communication. There are identified challenges that are mentioned only in one
study although all papers are limited to agile RE. For example, challenges caused by
distributed environment and agile practices are mentioned only in one paper. Differ-
ences in result can be explained with variable research point of views in papers. RE

challenges can be found in table 18 below. Categorization is done based on concreate

aspects of agile development and logical grouping.
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Table 18: Collection of agile requirements engineering challenges

Challenge in agile RE

Category

Balance of minimal documentation and including enough
information of system behavior to user stories and test cases
for traceability, maintenance and other teams (Kasauli & co
2017, Neto & co 2017, Cao & Ramesh 2008, Ramesh & co
2010, Pichler & co 2006).

Neglecting of creation and maintenance of requirement
tracing causes extra effort in changes (Kasauli & co 2017,

Neto & co 2017).

Unclear requirements leading to need of more testing ef-
forts and failing to deliver customer value (Neto & co

2017).

Neglecting consistent updating and unalignment of require-

ments and tests lead extra efforts (Neto & co 2017).

Slow and stiff tools for maintaining requirements (Kasauli

& co 2017).

Architectural overview and incorporating emerging require-

ments (Ramesh & co 2010, Alsaqaf & co 2017).

Requirement documentation

Insufficient requirement verification and understanding of it
leading costly changes later (Ramesh & co 2010, Neto & co
2017, Alsaqaf & co 2017, Kasauli & co 2017).

Customer availability (Ramesh & co 2010, Pichler & co
2000).

Customer inability and agreement leading to rework
(Ramesh & co 2010, Daneva & co 2013, Alsagaf & co
2017).

Different needs and concurrence of stakeholders (Pichler &

co 2006, Ramesh & co 2010).

Customer involvement

Contractual limitations towards changes increases costs

(Cao & Ramesh 2008).

Cost and schedule estimation (Ramesh & co 2010).

Management
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Requirements change and its evaluation leading delays

(Ernst & co 2013).

Unfit ratio between test resources and needed testing based
on requirements can lead unnecessary testing costs or poor

testing quality (Neto & co 2017).

Prioritization on a single dimension causing problems later

(Ramesh & co 2010).

Poor coordination and interaction between teams leading Interaction between teams
into ineffective working in terms of leading time, rework
and resources between teams (Neto & co 2017, Kasauli &

co 2017, Alsaqaf & co 2017).

Intergration testing (Alsaqaf & co 2017).

Neglecting quality requirements can impact on security, us- | Quality requirements

ability and performance (Rames & co 2010).

Quality requirement not possible to implement (Alsaqaf &

co 2017).

Know-how in implementation of quality requirements (Al-

saqaf & co 2017).

Quality requirement visibility external and internal (Alsaqaf

& co 2017).

Distributed work environment (Pichler & co 2006). Distribution

Misunderstanding of prototyping (Pichler 2006). Agile practices

Shared understanding in team on customer value (Kasauli | Team understanding

& co 2017).

Unclear goals leading to questionable decisions and expen-

sive changes in later phase (Neto & co 2017).

Requirement documentation and stakeholder interaction are challenges but presented in
agile RE practices as well. One of the defining practices in agile RE is transferring re-
quirements from customer to development mainly via face-to-face communication in-
stead of comprehensive documentation. Consequently, this defining agile RE practice

causes also challenges. Creating and updating of documentation is time consuming.
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However, some level of documentation is needed to share information and trace devel-
opment and testing. Neglecting requirement tracing can cause extra effort when changes
are needed. Architectural overview should be shared, and it can be challenging to incor-
porate emerging requirements. Extra effort is needed also if requirements are unclear or
not updated or unaligned with tests. If tools for maintaining requirements are slow and
stiff to use, time is wasted and motivation to maintain requirements decreases. Face-to-
face communication is strongly emphasized in agile RE and it should be effective to be
able to identify requirements and decrease volatility. Challenge of verification of re-
quirements and understanding is mentioned in multiple research and can lead costly
changes in later phase. Challenges for the effectiveness of communication are availabil-
ity and inability of customer. Also, customer concurrence and different needs of stake-

holders will cause problems.

Most of the other challenges are mentioned only in one paper, even though common
topics are found. However, level of information is kept exact not to lose meaning. Con-
tract done with fixed price can lead costly changes. Cost and schedule estimation prob-
lems can occur as there is no fixed requirements at the beginning. Also changes in later
phase can cause problems with schedule. Needed test resources can be hard to estimate
without fixed requirements leading either unnecessary costs or poor testing quality. If

team prioritizes on one dimension of the product problems will cause later.

Poor coordination and interaction between teams was identified as challenge in three
papers. Possible impacts are increased leading time, rework and inoperative resources
between teams, especially when there are common requirements. Also, integration test-
ing for quality requirements is challenging. Other challenges related to quality require-
ments were found as well: In later phase those might be impossible or very costly to
implement, overall implementation might require specialty and visibility is needed both
internally and externally. Neglecting quality requirements can cause security, usability

and performance issues.
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Distributed working environment was mentioned in only one paper that was lesson
learned report. Also challenges related to cultural differences are not mentioned. In ad-
dition to communication and documentation related agile practices, one paper men-
tioned practical challenge in prototyping as customer did not understand the purpose of
it. Other identified challenges related to understanding were team understanding of cus-
tomer value and goals. In case of misunderstanding mistaken decisions are made and

costly changes are needed in later phase.
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5. SYNTHESIS

There are studies on challenges about both distributed agile development and agile re-
quirements engineering. It is clear that challenges of both topics are faced in agile dis-
tributed information system development and challenges can impact overall project suc-
cess. Here challenges of requirements engineering influenced by challenges of distrib-

uted environment are described. Also, mitigation methods are combined to challenges.

Distributed development is an aspect that brings more complexity in requirements en-
gineering conducted with agile methods. Complexity means more challenges and need
of coordination from management. There are four challenges that are directly identified
to be similar in both RE and distributed development. Challenges that are common for
both topic need addressing. Then there are distributed challenges that impact on devel-
opment environment and ways of working and that way have influence on RE chal-
lenges. These challenges caused by distributed environment are possibly new challenges
for requirements engineering or they might exacerbate the risks. The results are com-
bined in figure 4 below. Box on the left side of the figure describes risks and challenges
in requirements engineering in distributed development. Identified common challenges
are listed and other requirements engineering challenges are mentioned with example.
Box on the right side describes categories of influencing challenges from distributed
development that may have impact on requirements engineering challenges mentioned
on the left side box. Next, area of challenges is discussed from perspectives of common

challenges and influencing challenges.
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Risks & challenges in requirements Risks & challengesin agile
engineering in agile distributed environment distributed development
Common challenges: -Communication and

' -Balance of minimal documentation  collaboration challenges
-Customer availability : Impact -Agile practice challenges
i -Cost, schedule and time estimation : -Challenges with tools

-Coordination challenges -Complicating aspects of
'  distributed environment
- Other RE Risks such as Quality requirement :

' risks and challenges of maintaining

requirements

________________________________________________________________________________________________________

Figure 4: Risks & challenges in requirements engineering in agile distributed develop-

ment.

5.1. Common challenges

Common challenges are discussed from both point of view to gain whole understanding
on challenges. Following challenges are common for both requirements engineering and
distributed development: Balance of minimal documentation, Customer availability,
Cost, schedule and scope estimation and Coordination challenges. The challenges are
presented in table 19 with relative mitigation procedures and described in text below the
table. These common challenges might cause critical risk if both of the topics exacerbate
the risk. On the other hand, mitigation strategies, new practices or management attention
might have been grown and developed to be able to mitigate the risks. In this study the
common challenges and mitigation for those are identified and relations are discussed.
However, it remains for future research or practitioners to make sure the challenges are

controlled.
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Table 19: Common challenges and mitigation for requirements engineering and dis-

tributed development

Challenge

Description

Mitigation

Balance of minimal

documentation

Documentation is time consuming and dif-
ferent stakeholders benefit from different
type of documentation. Documentation is
needed in suitable level for maintenance and

distributed team members.

-User stories
-Attach detailed descriptions
-Agreed structure for docu-

mentation

Customer availability

Communication between customer and de-
velopment is key to success in agile require-
ments engineering, but distributed environ-

ment complicates that.

-substitutes available for de-
velopment

-RE team

-Agreed daily meetings with
customer

-Availability at the beginning

of the release

Cost, schedule and | Precise scope is not ecasy to estimate with | -Short cycle time
scope estimation agile requirements. Needed changes, re- | -Continuous feedback
sourcing and contract can cause cost and | -Constant planning
schedule problems later.
Coordination chal- | Shared requirements affecting to multiple | -Cross-functional teams and
lenges teams are difficult to coordinate and man- | meetings
aged which becomes more complicated in | -Find out dependencies be-
distributed environment. forehand
-Daily agile activities
5.1.1. Balance of minimal documentation

Agile methods enhance face-to-face communication, but the role of documentation
grows if close collaboration towards customer and other team members decreases or
disappears (Ramesh & co 2010). Level of documentation of requirements should be
agreed and needs of management, developers and customer should be considered. Also,
other teams and maintenance need information about system behavior and that should

be taken in consideration (Kasauli & co 2017, Pichler & co 2006). User stories are not
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easy to write. Customers usually benefit from larger high-level user stories while devel-
opers would benefit specific ones. Also, the more and longer user stories more main-
taining is needed. (Kasauli & co 2017.) From distributed point of view lack of team
collaboration leads relying on documentation as well (Kajko-Mattsson & co 2010). Dis-
tributed environment increases challenges in collaboration. Also, quality of documenta-
tion may vary without standards. (Algahtani & co 2013.) Misunderstandings will occur

without balance in documentation and collaboration (Shrivastava & Date 2010).

Both perspective state that documentation on the other hand takes time away from de-
velopment while development should focus on implementation. (Ramesh & co 2010,
Algahtani & co 2013.) Inayat & co (2015) states that challenge of minimal documenta-
tion is bigger challenge in case of distributed or large-scale development. Research data

refers to parallel result.

Mitigation: Requirements documented in format of user stories are communication pos-
sibility between customer and developer (Kasauli & co 2017). Documentation should
be done enough to maintain communication but at the same time as little as possible.
(Kajko-Mattsson & co 2010) Solutions are searched by organizations, but one possibil-
ity is to attach more detailed description, called delivery stories, to main user stories
(Inayat & co 2015). Also, a structure should be agreed for documentation of require-

ments to make documentation coherent (Pichler & co 2010, Algahtani & co 2013).

5.1.2. Customer availability

Analysis of requirements relies on customer interaction in agile methods. It is crucial
that customer is available, and the best picture would be that developers could ask re-
quirement related questions anytime. Otherwise requirements can’t be identified and
implemented correctly. (Ramesh & co 2010, Pichler & co 2010.) Requirement misun-
derstandings are a risk if there is not enough communication between customer and de-
velopment (Algahtani & co 2013). Forming overall vision of the product suffers without

discussion opportunities. Set-up with offshore development team and onshore customer
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make direct communication almost impossible. (Kajko-Mattsson & co 2010, Kamarud-
din & Arshad 2010.) This challenge can be concluded to be typical for distributed de-

velopment and in key position for requirements analysis.

Mitigation: If developers do not have direct access to customer another person with
customer access can be a substitute. The substitutes discuss about requirements and so-
lutions with development team. (Ramesh & co 2010.) Pichler & co (2010) recommends
having RE (requirements engineering) team to support with customer interaction. One
method to boost customer availability is to set up daily meeting with customer and
needed parties, such as developers with questions. (Ramesh & co 2010.) In addition
product owner availability especially at the start of the release helps understanding re-

quirements and product (Kajko-Mattsson & co 2010.)

5.1.3. Cost, schedule and scope estimation

Due to agile requirements engineering cost and schedule estimation for the whole scope
is not easy at the beginning of the project. Agile requirements engineering means
changes in scope and dynamic and iterative planning and design phases leading adjust-
ments in estimations. Even though planning is done at the beginning some of the func-
tionalities will be discarded and some will be added during development. (Ramesh &
co 2010, Ernst & co 2013.) In addition, contract and resourcing can cause challenges in
terms of cost estimation when changes to scope are done (Cao & Ramesh 2008, Neto &
co 2017.) Difficulties in estimation is challenge to management. In addition to require-
ments engineering challenges at the beginning of the project, progress of the develop-
ment is not easy to follow in distributed environment. In distributed development also,
communication related costs can raise high if improvements to tools or infrastructure
are need or visits to sites that are far away are required. (Algahtani 2013.) These esti-
mation challenges were discussed only in one study of the distributed data. Still the

aspect is worth to recognize.

Mitigation: Short cycle time and continuous feedback makes easier to create estimates

for one cycle. It should be considered that estimation in agile development can be done
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for one cycle but for whole scope it is challenging. (Ramesh & co 2010.) Constant plan-
ning is typical for agile development and in addition to continuous feedback, those min-

imizes probability of need for large changes (Cao & Ramesh 2008).

5.1.4. Coordination challenges

In agile RE coordination challenges are mentioned to exists between teams, in product
level (Neto & co 2017). Especially shared requirements and backlog require coordina-
tion (Kasauli & co 2017, Alsaqaf & co 2017). Poor coordination between teams leads
ineffectiveness and poor lead time, rework and poor resources optimization. (Neto & co
2017) In addition coordination between teams is especially important in terms of quality
requirements as those often affect whole system (Alsaqaf & co 2017). Distributed envi-
ronment increases coordination challenges inside teams due to physical and possible
temporal distance of team members. Consequently, challenges between teams in re-
quirements engineering might become a problem also inside team in case a team is dis-
tributed. Also, knowledge and information sharing may be inadequate. (Kahya 2018,
Algahtani & co 2013) Lack of coordination activities from management will create chal-
lenges. Distributed aspects such as regulations of other countries or multiple sites creates

more coordination work for management. (Algahtani & co 2013.)

Mitigation: Cross-functional teams improve coordination and collaboration in product
level. Also, coordination can be improved by involving variety of roles and expertise to
expand knowledge sharing and interaction (Neto & co 2017). If the whole feature is
implemented by one team coordination is needed only for dependencies. However, then
dependencies must be known in advance. Also, quality requirements must be considered
in this case. (Kasauli & co 2017) Further in distributed development coordination is
needed between distributed parties as well. Daily agile activities, such as daily Scrum,
improves coordination between team members. Another meeting involving manage-
ment improves collaboration towards other stakeholders. (Kahya 2018.) This requires
knowledge and skills of agile practices that is also a challenge in distributed develop-

ment.
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5.2. Influencing challenges

This chapter discusses distributed challenges that are not widely identified as require-
ments engineering challenges based on results. The relationship of these challenges
might be complicated. As distributed challenges are raising from the environment and
circumstances those might have wider impact to more context focused requirements en-
gineering challenges. In addition, those might become or create new challenges. Identi-
fied distributed challenge categories with wider impact are communication and collab-
oration challenges, agile practice challenges, challenges with tools and challenges mak-
ing set-up complicated. Challenges are presented in categories because those describe a
high-level impact of the grouped challenges. The categories are listed earlier in figure
4, related challenges are listed earlier in tables 11 and 18 by categories and discussed in

next chapters.

5.2.1. Communication and collaboration challenges

There are multiple communication and collaboration related challenges in distributed
development. Identified communication related challenges in distributed agile develop-
ment are related to mainly cultural and geographical differences and team spirit or trust
in teams. It is mentioned in different research that agile methods that encourages com-
munication could reduce communication problems in distributed development. (Vallon
& co 2018). Still many researches identify communication challenges in distributed ag-
ile development as seen from the results. What does this mean for requirements engi-
neering activities as communication is key element in agile requirements engineering?
Does this create new challenges or exacerbate existing challenges related to communi-
cation? Communication and collaboration related challenges are identified in more de-
tail in results from distributed development than from requirements engineering. In dis-
tributed development there are also challenges related to features of individuals while
requirements engineering results concentrate more in requirements engineering activi-
ties and not individuals carrying out the activities. However, identified requirements
engineering challenges involve communication and collaboration and impact of indi-

viduals’ actions. Those are also enhanced in Agile methods as mentioned in chapter 1.2
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about agile development. Therefore, agile requirements engineering can be deduced to
be impacted with the distributed challenges of communication and collaboration cate-
gory. Still width, severity or intensity of impact is not possible to specify with these
results. Shared understanding of customer value or interaction between teams are exam-
ples of requirements engineering challenges impacted with communication and collab-
oration challenges. Agile practices boosting communication could be concluded to be

in important role in mitigating these challenges.

5.2.2. Agile practice challenges

As mentioned in introduction, practices can prevent challenge to become a risk and mit-
igate risks. This study is limited to use of agile methods which means it is likely that
agile practice challenges impacts on requirements engineering challenges. Agile prac-
tices challenges are related to knowhow of agile practices and difficulties to carry out
agile practices due distributed environment or tools. These challenges might exacerbate
other challenges in agile requirements engineering. In addition, there are existing prac-
tices and entire methods for agile distributed development that could be examined in
relation to the results of this study. This way understanding on specific method could be

build deeper and best solutions could be discovered.

5.2.3. Challenges with tools

Identified challenges with tools are mostly practical problems. Challenges with tools
emerges if there are technical problems with those or there are not sufficient tools to
support the work. These can be usually fixed but it requires money. Impact might be
wide in case the challenges slow down the work. Also this challenge might exacerbate

communication related challenges.

5.2.4. Complicating aspects of distributed environment

There are few aspects that are known to make distributed environment more compli-

cated. The larger number of sites there are the more coordination is needed. Challenge
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is also to make sure sites do not overspecialize in own parts of the project. That causes
parts in between being missed. Finally, large team size makes working in distributed

environment more complicated.
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6. DISCUSSION

In this integrative literature review about challenges of requirement engineering and
distributed environment existing literature is logically combined to create a view on
the topic that has not been studied before. Main results are identified common chal-
lenges for agile requirements engineering and distributed development with limitation
to agile development. Findings shows critical points to consider in agile distributed re-
quirements engineering and provides mitigation activities identified in literature. The
common challenges are Balance of minimal documentation, Customer availability,
Cost, schedule and scope estimation and Coordination challenges. The common chal-
lenges with description and mitigation methods can be found in table 19. In addition,
exacerbating aspects and possible new challenges for requirements engineering due
distributed environment are presented in chapter 5.2 Influencing challenges. The syn-
thesis, that is a result of this study, builds understanding on complex topic combining
requirements engineering, distributed development and agile methods. Also, new point
of views and open questions are found providing interesting grounds for future re-
search. Success in the area of this study is important for today’s and future information
system projects. In practice the results can be utilized in risk management to decrease
risk of failure. Research with similar limitation is not found in current literature. How-
ever, this study can be seen as continuum to existing literature as existing literature is

used here to gain understanding on more detailed topic.

There are various development set-ups in information system development. Methods
from various options are applied different ways in different situations. Premises for de-
velopment varies such ways as size and budget of the project, level of experience and
fixed processes and ways of working. Challenges and risks are different in different kind
of information system development. This study describes possible challenges and criti-
cal aspects to be faced in requirements engineering in distributed agile development.
Ignoring challenges can lead to decreasing advantages of agile development or realized
risks (Algahtani 2013). Agile RE requires careful planning to success (Ramesh & co
2010). Understanding on this topic helps management in similar situation towards suc-

cessful delivery. Management should utilize this knowledge from the beginning of the
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project and improve risks management. Also, participants of all roles from customer to
developers who are participating in agile distributed development are recommended to
raise proficiency with knowledge and understanding provided in the research. Practi-

tioners working with method development could also benefit from results.

For researchers the study opens new opportunities to go deeper in successful distrib-
uted development. One interesting stream would be research on how different methods
and practices deal with the identified challenges. Hussain (2018) raises lack of distrib-
uted requirements engineering related research in terms of identified challenges as gap
in his analysis in study about requirements engineering in Scaled Agile Framework.
This kind of research would provide guidelines for further development of methods.
Also, Ramesh & co (2010) have studied relations of practices, risks and challenges in
requirement context. It would be beneficial to add distributed point of view to that

type of study.

Biases tried to be avoided by concentrating strictly on research questions. Bias could
have formed if distributed development challenges would have directly concluded to be
challenges in requirements engineering. However, as integrative literature review gives
an opportunity to analyze and creatively combine data, it was possible to analyze each
challenge and challenge categories based on literature from both topics and present con-
clusions. These conclusions should be further studied or applied in practice depending
on situation. Anyway, each development setup has own characteristics that affects the
situation. Seriousness or prioritization for risks and challenges is not concluded since
risk for biases could be high as the research is qualitative and not concentrating on those

aspects.

The study succeeds to answer to research problem and bring understanding on the new
topic as aimed. An aspect that could have been studied with different kind of methods
is ways of mitigation. As mentioned in introduction, practices can lead mitigation of
the risk and challenges meaning that correlation of specific practices and mitigation
could be investigated. However, that would have expanded the study over the re-

sources. It is stated that main focus is on risks and challenges. Literature was limited
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strictly based on research problem and questions. Practitioners are not involved in the
research except indirectly as used literature included empirical research. The study

could be continued with empirical research.

It is possible that all the relevant articles from the research area were not found when
literature was searched. Multiple data bases were searched but there were some papers
with no free access and human errors are possible. Writer works with requirements en-
gineering that gives professional view to interpretation. Writers own competence was
utilized in understanding the challenges and concluding the results. Overall validity
and reliability are well accomplished considering resources. Focus of the study is on
challenges meaning that all of the known mitigation methods are not presumably cap-
tured. Research was conducted with good research ethics. Still, there is possibility for
human errors, especially as there was only one researcher. Overall, the research con-
tributes by creating a new perspective to research area and useful practical advices to

practitioners.
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