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Abstract- Context: in a distributed environment changing requirement results in project failure, 
changes come from different sites by multi-site stakeholder involvement.by considering change requests 
from a different site and managing stakeholder issue change requests can handle efficiently. Here the 

objective is to find and manage the change process and suggest a solution to the stakeholder issues. 
Methods: we have done a literature review to find limitations in the change request process model and 
issue that stakeholders faced in a distributed environment. Results: We have identified activities missing 

in the change request process and change management process. We have also highlighted the role and 
responsibility for the activities to carry out a process of change management effectively. Our research 

also highlights stakeholder issues related to change management in a distributed environment and 
suggest an appropriate solution to the faced challenges. Conclusion: Our framework process not only 
defines a good balance change process but also identifies change activity in each process, role and 

responsibility to carry out the process and artifact efficiently. But there is a need to find more stakeholder 
issues related to managing the change request and their appropriate solution also need to find process 
activities in detail so that there must be no misunderstanding related to task assignment. 
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I. INTRODUCTION 

The process of understanding, managing, locating, controlling and authenticating the changes in 

the requirements are basically called as Requirement Change Management (RCM). For the success of 

the globally distributed projects, it is very necessary to achieve and fulfill the needs of the 

stakeholders, that’s why making changes in the requirements is a big challenge. Global Software 

Development (GSD) is gaining more attraction to the software industry throughout the world. 

During the 1990s, the differences in development cost, the limited pool of workforce, the necessity to 
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get closer to the customer and round the clock development, force the organizations to outsource their 

projects [1]. 

Change may refer to add new functionality in a system or modification of an existing system. To 

change the system, the system must be capable to add new functionality in the system or can accept 

required modification [2]. So the system must be designed in such a way that provides flexibility to 

the developer for change (Saleh, Mark, and Jordan; Cardinet).one term use for change is ECM 

(Engineering Change Management) involve a change in a component of a system or change in a 

whole system where change analyze, accept, change impact are identified and then it passes through 

to CCB(change control board) for acceptance and in last execution of change is performed [3]. It’s not 

preferable to freeze the requirement at the start of the development phase. The changing requirements 

are not problematic; the real problem is how to manage these changes [4], [5]. 

The primary objective of this paper is to study the causes of change in a distributed environment 

and Input that gives rise to change request by conducting a systematic literature review. This paper 

also highlights challenges and their solution that stakeholders face in a distributed environment 

when managing the change request. 

This research paper addresses the following questions: 

1) The process of change request comes in a distributed environment? 

2) Challenges involved for acceptance of change requests on the multi-site stakeholder? 

3) A solution suggested for the discussed challenges in a distributed environment. 

The rest of the paper is organized in the following section. Section 2 describes the background and 

motivation of Requirement Change Management. Section 3 describes the related work based on the 

requirement change framework. Section 4 describes the proposed framework steps for change 

requests and management processes. Section 5 describes the results and discussion based on our 

suggested work also highlight solutions to the proposed literature issues related to stakeholders in a 

global environment and in last conclude our work. 

II. LITERATURE REVIEW 

Global software development plays an important role in increasing productivity where people of 

different time zone are actively involved. Some important GSD benefits are reduction in cost, skilled 

force, increase productivity and utilization of 24 hours working across the global environment. 
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Different challenges are involved in GSD due to differences in geographical, cultural, and temporal 

distances. 

Among those communication issues are on the top of the list, these communication issues give rise 

to change request [6]. Change request comes due to some external and internal factors [7]. External 

factors involved like a bug report, changing business needs functionality and technical lacking of 

customer background. Internal factors involved like financial resources, equipment, copyright, and 

human resources. This change request arises because of geographical and socio-cultural differences 

in a globally distributed environment. Requirement change management (RCM) is not a simple 

process; it’s a complex process that involves valid requested requirements, detailed planning, the 

reasoning behind the change, the influence of change to the existing requirement, scheduling cost 

estimation, propagation of change, proper decision making, approval from Change Control Board 

(CCB), verification and validation of the change request and change outcome [8]. 

The different models proposed in the literature for Requirement Change Management (RCM). 

According to capability maturity model change must be tracked and store in a database after that it 

must be analyses with the existing requirement to check the feasibility of requested change [9], [10]. 

Another model proposed for RCM which consist of three steps, determine the changes, approval for 

acceptance of that change and perform that change [11]. In order to understand the requirement 

need-based requirement model is proposed (NRM). This model is based on 4w (Who, what, why, 

where).in this model V&V method (verification and validation) used for continuously viewing of 

change requests in the system [12]. When multiple sites are involved change will propagate in such 

a way that change in design at one site may reflect the change in code at another site, this may reflect 

a delay in work because of cross-site communication issues [13]. One method for managing 

requirement changes in to establish a repository for a list of change requirements then use the 

Requirement Traceability Matrix (RTM) for linking it to the other requirement then communicate it 

to the stakeholder and in the last manage the change[14]. Table 2.1 explained below provides a brief 

introduction about the models that are commonly used for the required change management process. 

All models have some advantages as well as some drawbacks as none of them completely covered 

the change activity. 
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Table 2. 1: Comparison of different Change Models 
 

RCM 

Model 
Objective Input Pros Cons 

Covered change 

activity 
Ref. 

Dean 

Leffingwell 

and Widrig 

model 

Actors provided 

by a framework 

to carry out their 

tasks. 

Customer, 

developer, 

end-user, CCB 

& Maintenance 

organization 

 
Clearly defined 

entry and exit 

condition 

No verification 

performed after 

change 

implementation 

 

Overall change 

management 

 

[9], 

[15], [1] 

 
Olsen's 

Model 

Treat all activity 

that is involved 

in a life cycle as 

change 

Customer, 

developer & 

CCB 

Life cycle 

independent so 

can be applied for 

maintenance 

Change 

assignment to a 

resource is 

missing 

 
All activity involved 

in the development 

[1], [9], 

[15], 

[16] 

 

 
V-like 

model 

This model 

describes the 

technical 

activities for 

implementing a 

change. 

 

 
Maintenance 

organization 

 

Solutions are 

obvious and low 

cost. 

Estimation of the 

cost required to 

implement the 

change is missing 

as well allocation 

of resources 

 

 
Activity related to 

technical modification 

 

 
[1][9] 

[15] 

 
Ince's 

Model 

The model 

focuses on 

software 

configuration 

Customer, 

developer, and 

CCB 

The same process 

followed for all 

change Request 

No decision 

making about 

change input and 

output 

 
Change management 

activity 

 
[1][9] 

[15] 

 

 

Spiral 

model 

The process of 

change 

management is 

divided into 

cycle also solve 

& record 

Changes 

 

 

 
No input 

 

 

 
Easy to use 

No testing and 

verification 

performed to 

check that the 

change is met or 

not 

 

 

Same activity of V- 

model 

 

 

[1][9] 

[15] 

 

 
NRM 

model 

 

Help analysts to 

understand 

accurately 

 

 
Customer and 

developer 

Efficiently 

manages 

continuous 

changes in the 

system 

requirement. 

Decision making 

is missing about 

change whether 

the change 

should accept or 

reject 

 

 
Verification and 

validation 

 

 
[1], [9], 

[15] 

 
AMES 

model 

Help in decision 

making of 

change activity 

Developers, 

CCB, 

maintenance 

organization 

This model 

manages change 

throughout the life 

cycle of software 

It does not cover 

Configuration 

management. 

 
Decision making and 

technical modification 

 
[1], [9], 

[15] 
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S.A. 

Bohner 

Model 

 
This model is 

used for Change 

implementation, 

Understanding 

the problems, For 

Solution 

specification And 

Regression 

testing 

 

 

 

 
No actors 

involved for 

input 

 
This model is 

silent about the 

impact analysis, 

that’s why it finds 

out the scope of 

the change and it 

also helps in 

improved budget 

estimation 

Provide no 

information about 

activity 

acceptance and 

rejection as well 

as its   

documentation. 

In short actors 

and key artifacts 

are completely 

missing. 

 

 

 

 
Scope of change and 

budget estimation 

after the change 

 

 

 

 

[1], [9], 

[15] 

 

 

 

CHAM 

Model 

 

 
In the CHAM 

model impact of 

the change is 

estimated based 

on cost 

 

 

 
Customer 

developer and 

end-user 

Good in 

estimating the 

impact on the 

resources and 

assess whether 

change detail is 

enough or its 

impact on the 

effort. 

 
This model does 

not perform any 

testing activities 

e.g. regression 

testing, 

acceptance 

testing, etc. 

 

 

 

Checks the change 

impacts 

 

 

 

[1], [9], 

[15] 

 

 
S.A Ajila 

model 

This model 

analysis the 

impact of the 

change on the 

functionality 

 

No actors 

involved for 

input 

 
Good in checking 

the impact of 

change on 

functionality 

Negotiation after 

the change is 

missing and does 

not analyze the 

impact on cost, 

effort, etc. 

 

Checks the change 

impact on the 

functionality 

 

 
[1], [9], 

[15] 

 

 

Simon lock 

model 

This model 

analysis the 

change at the 

initial stage and 

hence saves the 

cost of software 

 

 
Customer, 

developer, and 

end-user 

 

Save the software 

cost as change can 

be stopped at the 

initial stage 

This model is 

missing the 

activity at the 

initial stage that 

can help in 

understanding the 

change 

 

 

 
Saves the change cost 

 

 

[1], [9], 

[15] 

 

While managing the change requests stakeholders face different problems in a distributed 

environment. Some of the common issues related to stakeholders are due temporal, geographical 

[17] and communication distances. To manage the change request effectively, we need to understand 

the issues in a distributed environment. Table 2.2 explained below highlights issues related to 

stakeholders and managing the change request in a distributed environment. 
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Table 2. 2: Stakeholder issue in GSD related to RCM 
 

Problem Description Ref. 

Pb1 Misunderstandings, duplicate change requests & vague requirements. [18] 

Pb2 Lack of communication medium. [18] 

Pb3 Lack of changing awareness among all stakeholder [19] 

Pb4 No standard format followed at different sites. [18] 

Pb5 Different processes followed at different sites. [1] 

Pb6 No uniform tool usage by the development team. [1] 

Pb7 Lack of awareness of change needs. [19] 

Pb8 No sharing of updated change documents. [1] 

Pb9 Lack of understanding of change propagation [19] 

Pb10 Impact of new requirements on existing ones. [19] 

Pb11 Co-ordination issues due to different temporal distances. [1] 

Pb12 Artifacts are produced in different formats. [15] 

Pb13 Lack of decision making during traceability among artifacts. [15] 

Pb14 Unassigned role and responsibility of change request activity. [15] 

Pb15 Un updated and wrong selection of tool. [1], [20] 

Pb16 Missing and unawareness of change validation at the end of the development phase. [15] 

Pb17 Unawareness of Regression testing after change implementation. [15] 

Pb18 No verification of implemented changes to check either the specifications are met or not. [16] 

Pb19 Unable to perform the change configuration process by the stakeholder. [15], [20] 

Pb20 Inexperience selection of cost and schedule estimation. [21] 

III. RELATED WORK 

Different frameworks are introduced for handling the change process but the flow of work in them 

is not managed effectively. A global framework introduced by the author Niazi in which he 

improved the process of the requirement for a distributed environment [22]. Kumar & Kumar 

proposed the process of change according to types, relationship and interrelated activities of change. 

But they have not explained the communication of repository according to global context [23]. Sinha 

proposed EGRET (Eclipse-based requirement tool) for the understanding of the change request [21] 

and managing those changes in the global environment [24]. Lai proposed a repository 
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for change requirement but requirement change activities are missing as well process for managing 

change requirement is not complete.in case of rejection of requirement from the shared repository, no 

alternate scenario described [14]. Hussain proposed the process of a change request from initiation 

to a selection of change requests, analyze the change and the most important part in a change is that 

of the impact of change on the already existing requirement. But unable to explain the validation 

and verification of change after change implementation to check that the required specifications are 

met or not [25]. None ofthemexplained the change process fromthe verification perspective and none 

of them assigned the role and responsibility to the activities involved in the change process. 

IV. METHODOLOGY 

As the objective of this paper is to study the change management in the distributed environment 

[26] and to find the processes and challenges related to it and reasons that are giving rise to change 

requests so for this we conducted a literature review. This paper also highlights problems that 

stakeholders and interacting sites faced in a distributed environment during managing the change 

request. This research paper addresses the following questions: 

1) The process of change request comes in a distributed environment? 

2) Challenges involved for acceptance of change requests on the multi-site stakeholder? 

3) Did the solution suggest the discussed challenges in a distributed environment? 

To address the above questions we conducted a literature review and found different models that 

are used to manage changes in the change request process in these models we have identified 

processes used to manage the change requests, activities involved in the change process and the 

arrival of change requests in a distributed environment. We have also searched for the main 

problems the stakeholders in a distributed environment and interacting sites have faced and then 

integrated them into a table and after proposing a framework we have provided a solution for all the 

mentioned problems. 
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Figure 1: Framework steps for Change Management 
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V. RESULTS AND DISCUSSIONS 

The common elements in the above mention models are that none of them have explained the 

change configuration and change verification process after the change implementation. Models 

describe the process of change but provide no information about the challenges that the stakeholders 

faced when managing the change request. Same case with the framework proposed for requirement 

change management. As a framework for Requirement change management provide information 

about the understanding of change requests and actively involved in the change request process but 

they provide no information about the role and responsibility to carry out those activities and have 

little focus on the resulting artifact. 

 

Table 2.3: Change process, role & responsibility with their key artifacts 
 

Process Activity Description 
Role and 

Responsibility 
Artifact 

 

 
Change request 

identify, validate, 

analyze control, action, 

and close 

Title, Requested by, 

Reason, type of change, 

priority & outcome of 

change 

 

 
Project manager 

Requirement 

change 

document 

 
Change 

Acceptance/reject 

initiation, analysis, 

approve/reject and 

funding 

check the impact and 

priority of change and 

also checking the funds 

for the change 

 

 
project manager CCB 

updated 

requirement 

change 

document 

 

 

Impact analysis [27] 

 
understand change, 

identify document & 

identify a task 

impact on requirement 

functionality, impact on 

cost and schedule and 

impact on the 

stakeholder 

 

 

CCB & developer 

 

 
impact analysis 

report 

 

 
Negotiation 

the objective of 

negotiation, prepare, 

conduct and review 

negotiation 

acceptable agreement 

between client and 

development team 

 
end-user, contractor 

and project manager 

negotiation 

record, change 

order checklist, 

cost estimates 



Pakistan Journal of Engineering Technology and Science (PJETS) 
Volume 9, No 1, 2021 

 

10 

 

 

 

 
Budget allocation 

create a budget, budget 

approval, allocate 

budget, utilize budget 

and reconcile budget 

feasibility of change 

according to funds and 

resources provided 

finance manager, 

sales manager, and 

marketing managers 

 

 
Budget report 

Change 

implementation 

implement the change 

and monitor them 

if desired output not met 

back out the changes 

 
developer & testers 

report on 

change 

implementation 

 
Validation of 

implemented change 

develop control 

&procedure, clarify and 

review system 

check deliverable met 

the desired criteria or 

not also review system 

for validation accuracy 

 

 
testers and developers 

validation and 

lesson learned 

report 

Unit, integration 

&Acceptance testing 

create a test script, 

execute test cases and 

evaluate them 

test cases, test criteria, 

test coverage, and type 

of testing 

PM, test lead, test 

team, analyst and 

customer 

test script, test 

log & test report 

 

 
Change 

configuration 

plan change 

configuration, deliver 

them, monitor 

configuration status and 

manage CR 

 
baseline change request 

management according 

to workspaces 

 
configuration 

manager, CCB & 

integrator 

change Request, 

workspaces and 

configuration 

management 

plan 

 
Cost and benefit 

analysis 

define and identify cist 

elements and cost 

drivers, analyze risks 

and generate results 

in this, we use different 

methods and technique 

for estimation and 

accuracy of the result 

project manager, 

finance manager 

maintenance & 

engineers 

 
cost and benefit 

report 

 
System release 

planning 

identify bugs, user 

guidance, installation 

manuals, and required 

documentation 

 

 
exit criteria of a product 

project manager, 

testers and marketing 

team 

reports, 

manuals, and 

documentation 

 

Frameworks provide information about the process to carry out the task effectively but they have 

less focus on the challenges [28] involved by the stakeholder during managing the change request. 
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Here we have proposed solutions for the above-mentioned problems that are faced by stakeholders 

in distributed environments .mainly we have to overcome the temporal, geographical and 

communication distances. The table below is giving a possible solution to overcome these problems. 

Table 2. 4: Recommended Solutions for Stakeholder problems in GSD 
 

Problem Solution Reference 

 
p1 

Keep expecting and do planning for requirements that are going to 

change throughout the development process, prioritize requirement or 

reprioritize if required according to needs. 

[29], [30], 

[8] 

 

p2 

to avoid this problem we need to know our audience and need to 

communicate to them in ways that are easy for them to understand e.g. 

using diagrams, storyboards, prototypes, etc. and then get feedback 

from them 

[29], [30], 

[8], 

[10] 

 
pb3 

to solve this problem stakeholders need to be informed as soon as a 

change occurs in a way that, get input from them to prioritize it and 

identifying the reason to prioritize it 

[29], [30], 

[8] 

pb4 
standards should be followed throughout the interacting sites that will 

help to complete tasks effectively and on time 

[29], [30], 

[8] 

pb5 
to solve this problem inform all the interacting sites about the process 

to follow this is going to save time and can make the interaction better 

[29], [30], 

[8] 

 

pb6 

This is just like using the same processes among different sites so is to 

use the same tools among distributed interacting sites so this is also 

going to save time as there will then be no need to translate the 

information or data exchanged. 

 
[29],[30], 

[8] 

 
pb7 

For this, there is a need to identify all the key stakeholders including 

the end-user as well, and there should be a skilled facilitator as well to 

keep all the activities on track 

 
[29], [8] 

 

pb8 

For this, there should be one representative from each group of 

stakeholders how is going to keep them aware on regular basis and 

make it easy for all the involved stakeholders to share their feedback so 

that everyone gets updated. 

 
[29], [30], 

[8] 

 
pb9 

For this, there is a need to draw feedback from all of your stakeholder 

representatives and keep sharing it among the interacting sites and 

stakeholders 

[29], [30], 

[8] 

pb10 
For this, we need to test requirement changes at initial stages so that it 

can cost us less which is otherwise costly to tackle them in later stages 

[29], [30], 

[8] 

 
pb11 

For this, there is a need to follow standards, uniform tools, processes 

and to keep stakeholders informed regularly so, in this way, 

coordination problems should be solved to some extent. 

[29], [30], 

[8] 
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pb12 

For this one standard should be produced and then it should be 

circulated to all the distributed interacting sites and stakeholders and 

try to keep all related artifacts in a central repository so that it is 

accessible by the team. 

 
[29], [30], 

[8] 

pb13 
For this consistency should be maintained, creating manuals and then 

maintaining these manuals can also help to solve this problem 
[8] 

 
pb14 

There should be a facilitator who can keep track of every activity, 

representatives from each group of stakeholders so that managing 

change becomes easy 

 
[8] 

 
pb15 

For this try to invest in tools that efficiently gather and distribute 

requirements change information among different sites and 

stakeholders 

 
[8] 

 
pb16 

Validation should be included in the followed standards so that all sites 

and stakeholders are aware of this activity to minimize errors and get 

better results 

 
[8] 

pb17 
For this development team should provide advanced tool support and 

simulators and emulators should be provided 
[8] 

 
pb18 

For this verification should also be included in the followed standards 

so that all sites and stakeholders are aware of this activity to minimize 

errors and get better results 

 
[8] 

 
pb19 

Change configuration process should be followed and try to keep all 

stakeholders informed for this automatic notification can help to pass 

on this information 

 
[8] 

pb20 
For this, there is a need for an experienced and skilled employee in cost 

and schedule estimation 
[8] 

 
 

VI. CONCLUSION AND FUTURE RESEARCH DIRECTION 

Different change models and frameworks proposed to manage the change process effectively and 

to understand the challenges involved by the stakeholder due to differences in geographical and 

temporal distances. Change models do not focus on verification of change requests and change 

configuration after implementation of a change request. The global requirement change framework 

deals with the change process effectively but unable to assign role and responsibility to the change 

process activities also unable to discuss challenges involved by the stakeholder due to geographical 

and communication distances. Our framework process not only defines a good balance change 

process but also identifies change activity in each process, role and responsibility to carry out the 
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process and artifact as well. Also, provide the solution to the challenges that are faced by the 

stakeholder in a distributed environment while managing the change request. 
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