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Abstract: With the increase in the availability of skilled software engineers, the process of global software
development is being increasingly adopted by organizations, at a relatively lesser cost. This has led to software
processes being more viable in a progressive manner for several reasons that include better communication technologies
and the levels of maturity seen in the software industry.

That being said, Organizations that undertake the decision of adopting Global software development should realize
that this process isn't exactly a risk-free action and there have been many failures reported with regard to it. The existing
bools of globally distributed projects portray a number of challenges. During the interactive phase, the need for
particular consideration towards the requirements of the client and the globally dispersed distributed software provider
teams has been indicated.

This paper makes use of surveys collected from IT professionals and people working in the software industry in
order to present realistic insights gathered from them.

Index Terms: Requirement gathering, Globally Distributed Development (GSD), Virtual Teams, Offshore Outsourcing,
Challenges, Major problems in RE.

1. Introduction

As Software Industry is booming day by day, Requirements Engineering is still one of the important prerequisite
phases in the development life cycle of any software. In the past few years, researchers have identified several
hindrances and impediments in the aspect of Requirements engineering and some of them are Communication issues,
Time differences, Trust issues between client and team members, and cultural differences of various regions. [1]

Some issues that occur frequently while working with globally distributed teams include working in different time
zones, loss of communication, lack of management support, and cultural differences. [2]

Recently after COVID-19, [3]the majority of IT companies have shifted to remote work, the focus on requirements
engineering (RE) has been increased during global software development (GSD). Globalization is an essential trend in
today's industry. And IT industry is also impacted by this globalization letting multicultural people and stakeholders
work together on a global venue identified as a global software development environment (GSDE). [4] As compared to
the traditional software development practices, the popularity of global software development has provided numerous
advantages. Global software development required proper RE processes which can work for this environment as the
success of the project relies on this technique as these projects consist of globally dispersed teams around the world who
work concurrently on a software project. [4,5]

For any software project, Requirement engineering requires special attention as it is considered to be the most
important activity and any incorrect requirements can lead to project failure as well. It is an activity comprised of
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communication and setting expectations which can be easily affected in globally distributed teams. It comprises five
major activities that include:

Requirement Inception and Elicitation
Requirement Analysis

Requirement Specification

Requirement Validation and Verification
Requirement Management. [6, 7]
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Requirement management processes also include change management processes, either we need to
approve/disapprove or when to implement the approved changes.

Before creating any software product, Customer requirements are the main provisions that need to be gathered and
analyzed before going into the development phase. It is the very phase of SDLC that elicit, gathers, analyzes, identifies,
and confirms the needs of a customer or stakeholder. It is a crucial activity, any mistakes or blunders regarding wrong
requirements can lead to a higher development cost as compared to the original estimates and it can defame the
organization name as well. [1, 8]

In a study, it was shown that about 80% of the software bugs/failures occur due to wrong requirements that were
gathered at the time of requirement gathering. In all that, Requirement engineering is a challenging phase, and it gets
more complex when we work with globally dispersed teams. Also, communication is the key in virtual teams which is
done using different channels like Instant messaging, Emails, Video calls, etc. [2, 3]

Because of the diversity in the culture, background, and interest of the team members and other stakeholders,
requirements engineering became a challenge while working with globally dispersed software development (GSD)
teams. There is a need exists to accomplish a common agreement among the team about the project. [2]

The goal of this paper is to identify and provide the solution to the hindrances and impediments that occur during
the requirement engineering phase in Globally dispersed software development teams. Also, we have surveyed various
Software companies of Pakistan, and we have discussed its results in the form of facts and figures. [9, 10, 11]

2. Literature Review

Exactly Ten years ago from today, remote work mainly consisted of individual-level freelancing or simple
managerial tasks which required little cooperation and teamwork. When the idea of a globally distributed team, global
software development (GSD) arose where people started solving complex problems such as requirements management
virtually. [10]

During Covid-19, it seems like having a Virtual work environment has become essential for operating your IT
business these days and it became a phenomenon that needs to organize and managed effectively.

Basically, the Globally distributed teams are those whose team members are located in two to three different
countries working in different time zones to achieve a common goal and challenge. [11]

Working with Global software development teams requires a lot of cooperation and collaboration of team members
and it requires different communication tools, media, and software to collaborate and communicate complex problems
efficiently. Due to the large shift to Global software development and teams working virtually many Software services
companies are facing problems while working with such projects. The teams have stuck to old traditional ways of
dealing with the Requirement gathering (RE) part, which results in project failures and financial plus reputational loss
to the companies.

There is a study conducted by Yadav et al. [16] that suggests the conceptual framework for a successful
Requirement engineering process in a Globally dispersed team environment. They have discussed three main factors
that need to follow to achieve success in the Requirements engineering process.

Yadev et al. have suggested that there should be a proper means for close project monitoring. Also, there should be
a designated point of contact on both client and service provider end who is responsible for managing all the
coordination needed to streamline the Requirements Engineering process. Also, the service provider can hire a
Customer Success Executive (CSE) or a Business Analyst (BA) who is responsible for tasks related to RE. [2, 13]

They also suggested having common Standard Operating Procedures will help globally distributed teams to align
and work with the clients. GSDs should follow the SDLCs approach like Agile (Scrum/Kanban) to enhance flexibility
in processes. [1, 14]With the help of Agile, teams will be more adaptive to change in a proper way, the working product
would be visible by the end of each sprint or Iterations. [3]

Yadav et al. suggested and emphasized using the communication and collaboration tools for appropriate and
effective communication. Some common tools can be JIRA, Slack, Trello, MS-Teams, etc. [12]

Richard et al. in their paper presented a graph-based method for Requirement Change management by including
those factors which are required in Global software development (GSD). [12] The graph theory proposed the following
solutions:

40 Volume 14 (2022), Issue 2



Hindrance to Requirements Engineering During Software Development with Globally Distributed Teams

(a) By finalizing the requirements changes after getting the agreement from globally dispersed software teams on
the acceptance or refusal of the possible change in requirements.

(b) By analyzing the possible change in client needs w.r.t the work in progress in the different geolocations.

(c) Estimate the change in requirements that can indirectly or directly impact the timelines of software
development which is currently in progress at different geolocations.

Another study conducted by Rahman et al. highlighted other challenges faced in Globally distributed software
development teams and identified some strategies which can mitigate those challenges. [2]

(@) The major challenge was the lack of trust between the team members and this can be mitigated through the
Agile approach specifically Scrum where teams can jell in together in Sprint Ceremonies and other team
activities like Daily Scrum, Sprint Planning, Reviews, Retros which help them to know each other and it builds
trust and relationships between team members.

(b) Another major issue was Lack of Visibility which is the most significant issue in Globally dispersed teams'
environments, and this can be tackled through the sprints process, having Agile management tools like JIRA
where managers can track the progress of every individual during the sprint and also, they can get the velocity
of teams after every sprint. Also, managers have to trust their team members to do their job done. With the use
of proper tools and Agile approaches, these issues can be easily eliminated. [10]

3. Research Methodology

We will discuss the research techniques and methodologies that were used while conducting this research. We
adopted this questionnaire from the existing research paper and we added our own research questions (RQs) according
to our local industry needs. [14, 15]

We have discussed the survey questionnaire and the questions that we asked while conducting the survey. [17,20]

We conducted this survey from the IT industry professionals having practical experience of more than 3 years. We
will conduct an online survey to gather responses from industry practitioners. We will also rely on our own experience
in conducting online surveys through google forms. [13]

RQ1: Have you ever worked with a globally distributed software development team?

RQ2: Which development methodology is implemented in your organization?

RQ3: How frequently do changes in gathered requirements occur?

RQ4: Means of communication is preferred to communicate with remote teams? [1]

RQ5: Major reasons of requirement changes?

RQ6: Do you feel that different time zones cause hindrance in Requirement Engineering processes? [1]

4, Results

We have illustrated the results of the survey that we conducted from the IT industry practitioners based in the
different organizations of Pakistan. There are more than 95 people who participated in this survey. Our target audience
varies from Project Managers, Product Managers, Business Analysts, Tech Team Leads, Software Engineers, and
Software Quality Assurance Engineers. These designation levels also differed from Associate/Junior level to Senior and
Lead level. [10]

In the first portion of our survey, we asked about different demographics like what's their current job title and from
which organization they belong to. This helped us in affirming the credibility of the data that we were collecting. Also,
we have compiled data from some of the most reputed IT companies of Pakistan but we have concealed the names of
the organizations due to privacy concerns.

RQ. 01- Discuss the target audience who has partaken in our survey. Most of them belong to different IT
companies and work as Business Analysts/Requirement Engineers, Software QAs on different levels of their
designation varying from Mid-level, Senior, Lead and that goes to Senior Delivery Managers, Project Managers,
Directors, and Software Engineers as well.
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Designation of Responder

Software Business A... Senior Test Engineer

2.9%

Jr QA engineer

2.9%

SQAE

2 9% 2.9%
Software Engineer

5.7%
QA Engineer
2.9%

Project Manager
2.9%

Senicr Projecr Mana....
2.9%

Senior Project Mana_..
8.6%

SQA Engineer

8.6%

Deputy Manager Op...
2.9%
Product Manager

2.9%

Fig. 1. shows the Job titles of participants.

RQ. 02- shows the level of industry experience of the participants. We gave them different slabs for their ease and
to save their time. The data shows that more than 40% of people have industry experience of more than 5 years whereas
the rest of the 60% participants have work experience of around 2 to 3 years.

Year(s) of experience in relevant field
0-1 Year

More Than § Year
28.6%

3-5 Years
28.6%

Fig.2. shows the level of industry experience of the participants.

RQ. 03- According to this result, most participants have worked in a globally distributed team.

Have you ever worked with globally distributed software
development team?

No
17.1%

Yes
82 9%

Fig. 3. Shows the results of how many people have worked in globally dispersed teams.
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RQ. 04- According to this result, Majority of the companies are using lterative approaches that include Agile
(Scrum/Kanban).

Which development methodology is implemented in your
organization?

Iterative (Agile (Scrum/...

2.9%

RAD (Rapid Applicatio.

29% Iterative (Agile (Scrum/...
28.6%

Iterative (Agile (Scrumi...
65.7%

Fig. 4. Development methodology.

RQ. 05- More than 32% of the responders say that they always face requirement change issues.

How frequently change in gathered requirements occurs in
project life cycle?

Never

Sometimes
28.6%

Often
31.4%

Fig. 5. Occurrences of Requirement change.

RQ. 06- More than 50% people thinks that change in requirements occurs due to lack of client communication.
Also, more than 50% people thinks that time zone causes major hinderances in the RE processes.

What're the major reasons of changes in requirement?
35responses

Lack of communication with client

Poarly defined or ignored
reguirement development proc. ..

Changing Client's expeclations, 2T (T7.14%)

Changing Technology|

Diffarent lifefbusinass,
experiences means different as...

New and changing Stakeholders
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Count of Do you feel that different time zones cause hindrance
in Requirement Engineering processes?

Fig. 6. Reason for Requirement change and hinderances due to RE processes

Also, we asked about the frequency of communication with remote teams. Around 50% of the people meet with
their client once a week.

How frequently your offshore teams communicate with the other globally distributed members of

the team?
35 responses

Daily
Weekly 20057.1%)
Monthly

Bi-Weekly

When needed 10 (28.6%)

Fig. 7. Communication with Offshore team.

5. Conclusion & Future Work

Our research examined the Hindrances faced in Requirement engineering processes by the Global Software
Development team and highlighted some of the major issues that cause the hindrances [21-27]. As we know the concept
of GSD is widely used by most organizations around the world but we see organizations are reluctant in introducing
proper Requirement Engineering processes. As we know that the inaccurate requirements may cause major setbacks to
the project and cause monetary and reputational damage to the company as well.

Global Software teams would need some time at the early stages in choosing and opting for the right tools. Project
management tools like JIRA, Asana, or Trello can be used in tracking the requirements and version controlling tools to
keep track of the code and documentation. The project planning documents should be kept in a centralized place that
will also ensure that the whole team is on the same page. Also, the team should have weekly sync-up calls to share any
updates, work status, or discuss any issue.

We proposed some of the best practices that can be adopted by the teams accordingly to avoid the hindrances in
the requirement engineering while working with globally distributed teams.

Our future work will be based on gathering the practitioner’s perspectives in resolving the hinderances caused
during RE processes by global teams.
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