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Abstract. Going offshore has become a norm in current software organizations due to several benefits like
availability of competent people, cost, proximity to market and customers, time and so on. Despite the fact
that Global Software Engineering (GSE) offers many benefits to software organizations but it has also
created several challenges/issues for practitioners and researchers like culture, communication, co-ordination
and collaboration, team building and so on. Further, Requirements Engineering (RE) itself is a very
complicated and human intensive activity but GSE had made it more complicated and diverse. Therefore,
people working in offshore environment face challenges in Requirements Understanding (RU). In this paper,
we identified different GSE challenges and its impact on RU. Furthermore, several industrial surveys have
been conducted with the intent to get real environment industrial perceptions and opinions regarding the
identified challenges and its impact on RU.
Keywords: Requirements Understanding, Requirements Engineering, Global Software Engineering,
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1. Introduction
With the advent of modern technologies the world has been changed to global village, therefore software
industries have also started focusing from shifting traditional form of collocated development to offshore
development. Besides, globalization of markets, technologies, economical factors, availability of resources
and methodologies has certainly influenced software development by in large [1].
Global Software Engineering (GSE) has been adopted widespread and gaining fame with the passage of
time. Besides, as in GSE development teams are dispersed geographically therefore its major advantage is
closeness to market/customer. Further, GSE main driving force is economical factor i.e. as the product is
developed in less time and resources used [1, 2]. Moreover, GSE offers many benefits like cost effectiveness,
shorter development time, skilled people and less use of resources [3].
Despite the fact that GSE has offered many advantages, it has also created several problems and
challenges for researchers and practitioners. As GSE teams are dispersed geographically so therefore several
problems occurs like communication, culture issues, trust, co-ordination, Knowledge Management (KM), RE
and so on [2].
RE phase is considered to be crucial and tricky phase in software development life cycle (SDLC) and
especially becomes more challenging in GSE [4]. As in GSE, organizations are spread geographically so
therefore communication and coordination becomes more difficult which also has impact on the
requirements being gathered. Further, requirements’ understanding is considered to be one of the biggest and
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challenging issues for academia and industries in Global Software Development (GSD) from last decade [4,
5]. In addition, RU problem can arise at any stage of RE like when requirements negotiation, communication,
prioritization and specification takes place. For example in requirements negotiation the development teams
might want to know what is the rationale behind including the new requirement or changing the requirement?
Therefore development team working offshore might misunderstood requirements due to lack of
communication, lack of co-ordination between offshore teams, different time zones and culture differences
[6, 4].
The main purpose of this paper is to identify the challenges of RU in GSE or GSD. This aim has been
achieved in several stages: At first, a thorough literature study was conducted with the intent to identify RU
challenges in GSD from literature. Then secondly, several industrial surveys have been conducted to identify
the challenges of RU from the real environment of industries working offshore. Finally, the identified
challenges from academia and industry are compared and based on the impact level of those challenges
results are generated.

2. Related Work
2.1. Requirements Engineering
Software development has been problematic since 1960s, which in turn leads to late, lower quality,
unsatisfied customers and over budget delivery of the system. According to [9], one of the main reasons
behind these problems is difficulties and misunderstanding of requirements.
As RE is the first activity/phase of SDLC, therefore, it has great importance throughout all phases of
software development i.e. design, development, testing, and maintenance. According to [10], the process of
RE should be defined in more detailed and organized way in order to get better quality software products.
Furthermore, after completion of RE phase the output of this phase serves as input to the design phase, and
then design phase serve as an input to the development and so on. If the initial input from the requirements to
the design and so on is understandable, unambiguous and correct, then the resulting product will be of high
quality and consistent with customer needs. On the other hand, if the initial input is ambiguous and has
conflicts, then the output of SDLC will be over budgeted, late and low quality product. Hence, RE is the core
and most important phase of SDLC.
According to [9, 10], despite the importance of RE process (phase), it has also brought problems
(challenges) with itself which have destabilized the needs and expectations of organizations and stakeholders.
Furthermore, different challenges have been identified in the literature faced during RE phase like inadequate
requirements traceability, complexity of application and so on, for further details see [9, 10, 11]. According
to [5, 9, 10], lack of RU is one of the biggest challenge which is due to the improper communication,
organizational policies and political factors, culture diversity, KM and so on. Moreover, misunderstanding of
requirements may arise due to conflicts, ambiguities, incorrect interpretations and incompleteness of
requirements because different stakeholders have different views and perception about a specific problem.

2.2. GSE puts new Challenges on RU
As discussed earlier RE is the crucial and challenging phase of SDLC and GSE has brought new
challenges like culture difference, geographical dispersion, time zone differences and so on which has made
even more complicated the RE process [5, 12, 13, 14]. Likewise, RE activities are becoming more
challenging in GSE due to lack of interaction among teams across boundaries [12]. Therefore, resolution of
misunderstanding and conflicts of requirements become more difficult because it then requires effective
communication, coordination among stakeholders to manage, negotiate and specify a specific requirement
issue.
Different problems have been reported in RE activities due to GSE challenges. According to [13, 14],
culture have different values and beliefs which lead requirements towards misinterpretation and
miscommunication among teams. For example, developers having different cultures may interpret
requirements differently according to their own values and beliefs. In addition, these culture values and
beliefs present with requirements are very hard to understand and create problems in RU like
misinterpretations, conflicts and ambiguities. Likewise, time zone may also impact requirements especially
168

requirements communication because the time available for synchronous communication is short in large
time zones which may lead to delay and misunderstanding of requirements. Furthermore, inadequatecommunication and coordination may also lead to conflicts, misunderstanding and misinterpretation of
requirements, due to which different RE activities like negotiation, prioritization and analysis can be affected
by in large [5, 14].
In GSE a lot of work has been done on RE where different challenges and solutions to these challenges
have been identified and mentioned. But all of the research is specific to only one RE activity like
requirements management [15, 16] and requirements specification [17], etc. However, the focus of this
research study is RU because it is one of the most challenging issues considered in GSE for both researchers
and practitioners [4, 5]. Therefore, the GSE challenges faced by industries identified from literature are
considered as RU challenges in global context. Moreover, GSE challenges have greatly affected RU globally
as shown in Figure 1.
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Fig. 1: GSE impacts on requirements understanding.

3. Research Methodology
The research question which motivated this study was “What are the challenges of RU in GSE?”
The research approach of this study was only qualitative; therefore, interviewing technique was used for
conducting survey in software industries involved in GSD. For this research work semi-structured interviews
were conducted because it helps and enables interviewers to ask questions according to the interest of
discussion [7]. For this purpose open-ended questionnaire was designed for conduction of interviews.
For this research study three interviews were conducted in two software companies working in Telecom
Sector namely Company A and Company B (Companies names are not mentioned due to confidentiality).
Two interviews were conducted in Company A with two different persons and both of the interviewees were
specifically working in field of RE. The first interviewee was person X working as a Technical Product
Manager (TPM) in company A and has thirteen years’ experience. Person X is directly involved in RE
activities and his main responsibilities included initiating requirements, negotiating, involved in decision
making, checking requirements fulfillment and requirements conflicts resolution. The second interviewee
was person Y who also working as a TPM in Company A and has approximately eleven years of experience
in Telecom companies. As Person Y was working in the same company as Person X with same position so
therefore they have the same tasks and activities in RE. However, interviewee X and Y were from same
company but working on different projects, therefore data gathered was very useful for this research study.
Third interview was conducted with Person Z and was working as a Supplier Manager and has three years’
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experience at Company B. Before this position Person Z was working as a Software Quality Engineer.
Although, Person Z is not involved directly in RE activities but he is quite competent and has a blend flavor
of experience of both academia and industry. Moreover, he has deeper insight and knowhow of RE activities
carried out in his Company B.
The interviews sessions were allotted by the interviewees according to their own suitable and flexible
dates and time. According to Fowler [8], interviewers should have flexible schedules so that interviewee (s)
can make an appointment at any time suitable to them. In this research study all the interviews sessions were
given by the interviewees which were quite flexible and comfortable for both concerned parties. The
interviews sessions given by interviewee X and interviewee Z were 2 hours while interviewee Y given us 1
and half hour.

4. Interview Results
The main intent behind conducting industrial interviews were to get industrial perceptions and opinions
regarding the challenges of RU in GSE and to know the severity level of those challenges identified in
industries. In addition, the result of interviews conducted in both companies does not differ so much from
each other except the severity levels of each identified challenge. Besides, the difference in severity levels of
each challenge is due to size of organization, culture of organization, setup of organization and number of
projects and its complexities. Moreover, as shown in Table I; depicts the severity level of each identified
challenge of RU due to GSD in both Company A and Company B.
Table 1: Challenges of RU in GSE (Company A and Company B)
Challenges

Company A

Company B

Culture Differences
Geographic Dispersion
Loss of Communication Richness
Co-ordination Breakdown
Loss of Teamness
Time Zone Difference

Æ DEPICTS MAJOR ISSUE

Æ DEPICTS MINOR ISSUE

From literature review the authors have identified several challenges of RU in GSE. Further, in order to
get a better understanding and insight of these issues and challenges, views of Company A and Company B
are summarized in Table II.
Table 2: Views of company A & B on identified gse challenges from literature.
Sr. No

Ref. No

Challenges Identified from Literature Review

Views of Company A & Company B

1.

[2, 18, 19]

Culture Differences: Different ways of thinking,
solving problems, attitudes, commitment, language
and style of communication and so on.

2.

[19, 20, 21, 22]

3.

[22, 23, 24]

4.

[21, 19]

Geographic Dispersion: Geographic dispersion is
like “out of sight out of mind” which has caused
several problems like trust, motivation, less coordination, miscommunication and control.
Loss of Communication Richness: As distance
increases
communication
becomes
more
problematic and challenging, availability of
technology infrastructure, lack of closer
interaction, mode of communication and lack of
face-to-face interaction.
Co-ordination Breakdown: It’s hard to meet
personally everyone i.e. lack of interaction and
lack of intense communication.

Culture is not the way of celebrating Christmas but
rather it’s a way of thinking and solving problems.
It’s hard to reach on consensus due to lack of
understanding and commitment.
Misunderstanding of organizational framework,
misunderstanding requirements and increases rework.
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Lack of face-to-face meetings, availability and use of
appropriate media, less co-ordination, less informal
communication and culture differences.

Lack of close collaboration, different units dispersed
far from each other, lack of frequent visiting.

5.

[19, 25]

Loss of Teamness: Lack of face-to-face meetings
and hence trust is lost, culture diversity, difference
in organizational standards, policies and
development processes and language barriers.

Trust is the major issue, motivation, awareness,
culture differences and lack of frequent
communication.

6.

[21, 23, 26]

Time Zone Difference: As distance increases
time zone difference increases which in turn
causes many problems like arranging meetings,
loss of intense interaction and co-ordination and
mode of communication.

Discussing urgent issues and problems when needed,
delay in response and increases rework due to
unresolved issues on time. Further, team work is
necessary to negotiate issues between different units
at the same time.

5. Discussion
5.1. Culture Difference
By analyzing all of the interviews in both companies have enabled the authors to know the opinions on
culture differences in industries. The interviewee X at company A claimed as “Culture is not the way of
celebrating Christmas or not the way of going to school but it is rather setting up the ways of working when
you have a distributed organization”. The interviewee Y at company A and interviewee Z believe that the
main culture differences are; understanding each other and fulfilling and understanding what the
commitment means. The interviewee Y at company A quoted about understanding each other as “ if I say
like this and he answers like that then he might not mean that because that is the way their culture is , they
say ‘Yes’ but they have not understood”. Furthermore, the interviewee Y also considered language as one of
major issue when communicating each other properly and especially for requirements.
Even though both companies have little bit different perceptions about culture difference but both of
these companies thinks culture difference as a major issue when it comes to RU as shown in Table I. Both
companies believe that culture difference has created more problems than rewards. Therefore, both
companies are now focusing and considering this issue up on the table.

5.2. Geographic Dispersion
The major issue being experienced in both companies due to geographic dispersion is lack of
understanding each other in time. Furthermore, the interviewee Z quoted “If I am wrong tell me how I am
wrong, give me some suggestions etc” and detection of disagreements because it has impact on RU by in
large. Likewise, when solving requirements issues it is necessary to understand each other what is individual
thinking, meaning and perception about the issue. The reason being lack of understanding each other is
mainly due to culture difference, language barriers, trust and commitment. Besides, the interviewee Y told
that requirements misunderstanding have impacted their projects by increasing rework and quoted “I did not
mean it; I was thinking it will be like this and this”. Therefore, geographic dispersion is a major issue for
both companies as shown in Table I.

5.3. Loss of Communication Richness
Communication is considered as a challenging and important issue for both companies. Both of the
companies stressed and focused on visual representations of requirements problems because it is not enough
to discuss only on telephone due to the fact that you do not see what other one sees i.e. you cannot
locate/pinpoint to the issue. Likewise, language is also considered as a barrier because it is hard to express
the requirements which ultimately cause misinterpretations of requirements. In addition, loss of
communication richness is also due to less communication and meeting face to face. The interviewee Z
quoted on importance of communication as “I used to stress to call at least once a week to other units even if
it is not really important to build a culture so that talking with each other becomes easy. They should not
think twice IS IT OK to call Mr.XYZ they should just call because it solves problems much easily” and
interviewee Y claimed on necessity of meeting face to face as “It is important to meet face-to-face at least
once because it is one thing to call someone that you have met with and talk about problems and issues. It is
totally different thing to call that person if you have never met him/her”. Moreover, both companies thinks
that culture difference has also impact on the richness level of communication because in some countries it is
normal to say “Yes” even if he/she have not understood the issue in full due to shyness, not to lose their faces
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and so on. Therefore, loss of communication is considered as major issue in both companies as shown in
Table I.

5.4. Coordination Breakdown
As the geographical distance increases it becomes more and more difficult for organizations to
coordinate with each other due to several reasons like lack of communication, lack of collaboration, expert
identification and so on. Further, both companies are facing this issue and trying to reduce it with the passage
of time. Beside, both of the companies strongly believe that coordination breakdown has impact on RU and
occurs mainly due to lack of frequent communication both formal and informal, lack of collaboration,
identifying relevant experts, time difference and lack of standardization and so on. Moreover, as
requirements conflicts are resolved through close coordination therefore it is necessary to overcome
coordination breakdown. Likewise, for RU to reach on consensus and agreement, requires intense
communication and negotiation therefore close coordination is necessary for it as well.

5.5. Loss of Teamness
It is quite obvious that as teams are dispersed geographically so therefore there are several reasons which
affects the teamness across different units. However, both of the companies believe that loss of teamness has
not so much direct impact on RU but due to the fact that key to success is team work. Besides, for RU
continuous discussion, negotiation, interaction and communication are needed which are lost when teamness
problem arises therefore it cannot be neglected. In both companies teamness is not considered as a major
issue. For ensuring teamness they use the good approach of task modularization which helps them in
reducing dependency on each other. Further, they have close collaboration and frequent formal and informal
discussions to ensure interaction.

5.6. Time Zone Difference
In globally dispersed teams time zone differences exist and increases when it comes between two
continents. In both companies time zone difference is considered as an issue but Company A thinks it is a
challenging issue because it not only affects team work but also causes delay. Company A thinks that one of
the reason due to which organizations adopt offshore is to have round the clock development which in their
opinion is wrong and claimed as “Time difference could be beneficial for us, because we at location X could
write the requirements specifications and then we can just send it and a few hours later the team at location
Y start working on it and implement it, but I think it is a lie because it does not work that way. In some cases
it might works well but in other it will not because what we are doing requires team work. Besides, it’s not
just to write the requirements and then hand it over to someone and believe that person will understand it as
you understood it and implement in that way”. Besides, Company A believes that due to time differences it
is always hard to communicate and discuss issues at the same time. Company B believes that time zone is
not a big issue for us because our units are not so scattered and therefore our RE activities are not affected as
much.

6. Conclusions
In this paper the authors answered the posed research question in two phases i.e. literature review and
industrial interviews. First of all a thorough literature study was performed which identified several GSE
challenges and their impact on RU. Secondly, industrial surveys were conducted which also identified
problems faced in RU due to GSE. Based on the analysis of literature review and industrial interviews the
authors have concluded that RU issues in GSE occurs due to lack of communication and knowledge sharing,
lack of interaction, culture diversity, lack of mutual discussions, lack of face-to-face meetings, co-ordination
and communication breakdown due to time zone difference and loss of teamness.
Our next research study will be focused on providing KM practices/solutions for RU challenges in GSE
identified in the current study. Besides, as the authors performed only qualitatively research, therefore, in
future a quantitative study is needed. In addition, as authors have only conducted interviews in two industries
working in same domain i.e. Telecom, so therefore it would be a nice future work to see the results if the
interviews are conducted in more than two industries working in different domains.
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