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Abstract:

Non-functional requirements (NFRs) are crucial for software quality and project success, but in
reality, they are frequently overlooked or poorly handled. The existing problems and difficulties
with NFR elicitation, documentation, prioritization, and management in Pakistani software
companies are examined in this study using a survey-based methodology. Software specialists
from various organizations were given standardized questionnaires to complete in order to gather
data. Significant deficiencies are revealed by the data, such as poor customer interaction, little
understanding of NFRs, a lack of supporting tools, poor documentation procedures, and
insufficient prioritization strategies. These flaws often lead to higher development costs, longer
development times, and lower-quality software. This study makes insightful recommendations
based on the empirical results, including the usage of checklists, standardized templates, agile
methods, enhanced communication channels, and early NFR validation. The study's findings
provide empirical evidence to the limited regional research on non-functional requirements
management and offer practitioners practical insights.

Keywords: Non-Functional Requirements, Requirements Collection, Requirements
management, Software Engineering

Introduction

Background: The scope, quality and success of software systems are determined by software
requirements engineering, which is a crucial stage in the software development life cycle.
Functional requirements, which specify system behaviour, and non-functional requirements
(NFRs), which specify quality aspects including performance, security, usability, reliability, and
maintainability, are the two basic categories of requirements. Non-functional requirements govern
how well a system carries out its intended functions and are crucial for user happiness, system
resilience, and long-term maintainability, whereas functional requirements define what a system
should accomplish. Non-functional requirements govern how well a system carries out its
intended functions and are crucial for user happiness, system resilience and long-term
maintainability, whereas functional requirements define what a system should accomplish.
Problem Statement

However, in reality a lot of software companies’ priorities functional requirements, treating non-
functional requirements as secondary or addressing them later in the development process.
Ambiguity, architectural mismatches, performance bottlenecks and system failures are frequently
caused by this ad hoc processing of NFRs. The issue is especially noticeable in developing nations
like Pakistan, where software companies must deal with issues such a lack of specialized tools for
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handling non-functional requirements, time restrictions, insufficient client interaction and limited
experience in requirements engineering.

Research Gap

A large portion of the previous research is conceptual, tool-oriented, or carried out in settings
outside of developing software markets, despite the literature's emphasis on the significance of
non-functional needs. Studies that examine the understanding, elicitation, documentation, and
management of non-functional requirements in actual industrial settings in Pakistan are limited.
This gap hinders the availability of evidence-based recommendations for enhancing NFR
procedures in regional software companies.

Objectives

This paper conducts a survey-based analysis and makes practical recommendations based on
industry input in order to address the lack of empirical knowledge regarding non-functional
requirements practices in Pakistani software organizations. This study's primary goals are to:

(1) examine the methods currently in use for managing non-functional requirements in software
projects;

(ii) highlight the main issues and dangers connected to improper NFR handling;

(ii1) propose workable solutions to enhance the elicitation, documentation, prioritization and
management of non-functional requirements.

This paper structured as follow. Section II presents related work, section III describes the research
methodology and findings, Section IV discuss recommendation and section V conclude the paper
with future directions.

Related Work:

IEEE and software engineering journals about Non-Functional requirements issues have already
published many research papers and challenges. Nowadays for any company or organization,
identification of NFR for software development is a key job. Nonfunctional requirements play a
dynamic role in the in the development of a successful software product and having an important
concept in requirement engineering. Organizations usually handled nonfunctional requirements
in an ad-hoc approach throughout the testing phase of software development such as consistency,
usability, safety, security, performance, etc. If nonfunctional requirements not considered properly
at the early level of software development, the complexity, consuming time will be increase and
will be difficult to handle them later on [7].

Requirements engineering is the first phase in software development life cycle and it plays one of
the most important and critical roles. Requirement document mainly contains both functional
requirements and non-functional requirements. Non-functional requirements are significant to
describe the properties and constraints of the system. Early identification of Non-functional
requirement has direct impact on the system architecture and initial design decision. Requirements
Engineering (RE) can be defined as "a set of activities for exploring, evaluating, documenting,
consolidating, revising and adapting the objectives, capabilities, qualities, constraints and
assumptions that the system-to-be should meet based on problems raised by the system-as-is and
opportunities provided by new technologies" [8].

Managing Non-Functional Requirements (NFRs) in software projects is challenging, and projects
that adopt Model-Driven Development (MDD) a format to write and implement software quickly,
effectively and at minimum cost. Although several methods and techniques proposed to face this
challenge. Non-functional requirements (NFRs) are one of the main targets of research in the
Requirements Engineering community. Disregarding NFRs will usually provoke that the
generated system does not completely satisfy some of the stakeholders’ expectations represented

Volume 3, No. 2 April - Jun, 2025



84

by NFRs. [9] Generally industry followed functional requirement as primarily focus and on
other hand the significant concepts such as NFR are not pondered till the design and development
stage which create some serious flaws. Irregularity and ambiguity in nonfunctional requirements
often case the failure of the system [15]. In the sense that attempt nonfunctional requirement can
help the getting of other nonfunctional requirements at a definite of functionality [6]. NFRs are
often ignored and inadequately specified during software development [4]. Because of the
significance and criticality of nonfunctional requirements, I find out the difficult of modeling
nonfunctional requirements for Software Product Lines, which adds yet a further aspect of
complication [17]. Building a shared understanding of non-functional requirements (NFRs) is a
known but understudied challenge in requirements engineering, especially in organizations that
adopt continuous software engineering (CSE) practices. During the peak of the COVID-19
pandemic, many CSE organizations obeyed with working remotely due to the imposed health
restrictions and implemented business processes to facilitate team communication and
productivity. In remote CSE organizations, managing NFRs becomes more challenging due to the
limitations to team communication. While the previous research has identified the factors that lead
to a lack of shared understanding of NFRs in CSE, we still have a significant gap in understanding
how CSE organizations, particularly in remote work, build a shared understanding of NFRs [12].
From the perspective of quality and tradeoff, a design pattern analyzed for investigating its
potential for handling nonfunctional and conflicting requirements. Requirement changing are an
issue in software development life cycle [14].

NFRs are stretch crosswise the entire service-oriented system and or within separate services and
cannot be assigned to one specific system /service artifact. It makes them often more complicated
to manage than functional requirements [11]. In this practice; it is very significant to assess the
quality of the RFP to make sure that fundamental user requirement written adequate. Especially,
non-functional NFRs are significant since the system architecture importantly depends on the
NFRs such as response time and security matters. It is a hard challenge to fixing the amount to
which any specific software system fulfills such requirements and integrating such considerations
into the software design process. Intra conflicts of the nonfunctional requirements and functional
requirements and inter conflicts among nonfunctional requirements [ 13]. Changing requirements
is an issue in the life cycle of software development, which often originates from an incomplete
knowledge of the domain of interest. A metamodel which clearly captures non-functional
requirements and their relations, and which is independent from any programming standard [5].
The modification of the nonfunctional requirements framework which allows for the finding of a
set of system functionalities that optimally satisfied a given set of nonfunctional requirements.
According to the existing available NFRs literature, most of the work focus on NFRs but it still
needs more work.

I conduct a survey that what types of problems and challenges are in non-functional requirements
elicitation at initial phase during development software. What types of risks associated with these
if non-functional requirements not implemented at initial phase? the industry of software raising
it insist for not only essential functionality but the need of NFRs too. Here we surveyed from
different software houses through questionnaires that what are the challenges and obstacles about
Non functional software requirements to our software houses which consequences the failure of
software.

Research Methodology
Participants and sampling
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This study examined non-functional requirements practices in Pakistani software companies using
a survey-based research methodology. Software developers, system analysts, project managers,
and quality assurance staff who actively participated in requirements engineering activities were
among the participants. Convenience sampling was used to get responses from several
organizations of various sizes based on participant availability and industry involvement.

Survey Tool

In accordance with earlier research on requirements engineering procedures and non-functional
requirements, a structured questionnaire was created. The questionnaire was divided into four
sections: the impact of NFRs on software projects, organizational views on the significance of
NFRs, organizational procedures for managing NFRs, and difficulties in eliciting and prioritizing
NFRs.A five-point Likert scale, ranging from "Strongly Disagree" to "Strongly Agree," was used
to score the majority of closed-ended items.

Data collection and analysis

The survey circulated both manually and electronically. Descriptive statistical methods were used
to analyses the gathered replies. To find trends and patterns, percentages were computed using the
total number of valid answers for each question. To improve the interpretation of the results,
graphical representations were employed.

Validity Threats

This study has significant restrictions. First, the survey's focus on Pakistani software companies
may have limited its applicability. Second, because the information is self-reported, respondent
bias may exist. Lastly, the sample size can be increased in subsequent research for more robust
statistical validation, although it still supports exploratory analysis.

Results and Finding.

The survey results are presented and examined in this section in order to identify the main
problems, difficulties and shortcomings associated with non-functional requirements
management in Pakistani software companies. The results demonstrate how poor management of
non-functional requirements impacts software quality, raises development costs and causes
schedule delays in software projects.

Practices used by organization:

practices used to managing NFRs
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Figure 1. Practices used by organizations to manage non-functional requirements

The figure 1: show that the feedback comes from different organization using practices to manage
NFRs is not satisfactory which lead to project failure.22% of organization do not Elicited NFRs
at initial stage. Mostly organizations do not follow guidelines nor do they use standard template
to manage NFRs. The figure show that 62% did not document NFRs nor do they use tools to
manage. These figure show that we do not concentrate or not consider NFRs as primary
requirements, which lead to project failure. If the above points do not cover it will increase the
response time and end user will be compelled to wait until completion of the task and long
response will decrease the efficiency and it impact on quality of software, its schedule and cost.
The findings indicate that in the early phases of software development, non-functional
specifications are not consistently considered to be primary requirements. The lack of
standardised templates, rules and tool support suggests that NFR management is primarily
informal, which raises the risk of rework, schedule delays and quality degradation in subsequent
stages of development.
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Figure 2.

In the figure 2 diagram show that our organization facing main difficulties in NFR elicitation are.
32 % contribution is lack of supporting tool for NFRs, 25% contribution is lack of knowledge,
understanding about non-functional requirement, 28% is lack of customer interaction, and 15%
contribution is time constraints out of 100 percent, which is not a good sign for a quality product.
These results show that the main obstacles to NFR elicitation in organizations are a lack of
supporting technologies and a lack of understanding of non-functional requirements. These
problems are made worse by the lack of client interaction, which results in unclear or insufficient
quality criteria. Similar difficulties have been documented in earlier research by Umar and Khan
[7] and Ullah et al. [16], who discovered that poor elicitation techniques and a lack of knowledge
of NFR ideas had a substantial impact on software quality and project success.
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In figure 3 show that during Non functional requirements prioritization, 81% organization facing
difficulties during nonfunctional prioritization because in our survey report show that there is lack
of knowledge about prioritization technique, lack of non-functional requirement elicitation, lack
of knowledge about handling and managing nonfunctional requirements etc in our organization
which causes difficulties in NFRs prioritization.

A significant flaw in the decision-making process during requirements engineering is highlighted
by the large proportion of organizations that struggle to priorities non-functional requirements.
Important quality characteristics like performance, security and dependability could be
disregarded in the absence of efficient prioritization strategies. This result is consistent with past
studies showing that inadequate NFR prioritization raises project risk and stakeholder
dissatisfaction [7,15].

Requirements provided by customer are conufsing
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Figure 4

Figure 4 show that 81% organization, agree that the requirements provided by customer are
confusing. Only 13% do not agree with that. In our survey report show that most of the customer
not well known about non-functional requirements and are not well educated which causes
ambiguous requirement.
These findings show that a major obstacle to efficient NFR management is confusing and
ambiguous client expectations. This uncertainty frequently results from stakeholders' lack of
technical expertise, which leads to a misunderstanding of quality expectations. As a result,
software teams are compelled to make decisions that could have an adverse impact on system
architecture and overall program quality.
% Some other results are also important in evaluating successful handling Non-functional

requirements.

> 96.87 % are agrees that NFRs play a significant role in the success of a software project
and the 3.12 % did not answer.
Only 43.75% prioritize NFRs.
40.62 % of organization use checklist for identification of NFRs.
75.0 % of organization agrees that NFRs should mapped with FRs for better project
management.
34.37 % identify NFRs manually from the initial draft of gathering requirements.
50 % of organization use guidelines to write NFRs.

YV VYV

Issues/ challenges.

The survey's findings point to a number of persistent difficulties in handling non-functional
requirements. These difficulties fall into four main categories:

(1) low customer and developer knowledge and awareness of NFR concepts;

(i1) poor customer-developer communication leading to unclear requirements;
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(ii1)a lack of templates, tools and prioritization strategies;

(iv)time constraints and insufficient attention to NFRs in the early stages of development. These
challenges significantly increase Project risk, cost overruns and negatively affect overall
software quality.

Recommendation and Solution

Communication-Based Approaches

Effective management of non-functional requirements requires better customer-development
team communication. During requirements elicitation, methods including prototyping, use cases,
UML models, and agile approaches can assist stakeholders in expressing quality expectations in
a clear and concise manner.

Process-Based approaches

Early in the software development process, non-functional requirements should be gathered and
evaluated immediately. Traceability and consistency can be enhanced by mapping non-functional
requirements with functional requirements. To reduce project risks, experienced developers or
software architects should prioritise and oversee high-risk NFRs.

Tools and Documentation

To manage non-functional requirements, software companies should implement standardised
templates, checklists and documentation rules. To cut down on unnecessary complexity and
documentation costs, only the NFRs that are relevant to the particular system should be
documented.

Awareness and Training

To increase developers, system analysts, and customers understanding on non-functional
requirements, regular training sessions, workshops and awareness programs should be held.
Increased awareness can greatly enhance NFR validation, prioritisation and elicitation
procedures.

Conclusion and Recommendation for Future Work

The management of non-functional requirements (NFRs), which are essential for software quality
and project success, presents considerable hurdles for Pakistani software companies. One of the
main problems is a lack of experience in setting priorities, recording, managing, validating, and
eliciting NFRs; this results in slower reaction times, decreased productivity, and compromised
software quality, schedule, and cost. According to surveys, many firms do not have dedicated
requirements engineering teams and instead rely on developers to gather requirements, which
leads to subpar practices. Inadequate communication between customers and stakeholders makes
these issues worse by leading to imprecise project scopes and ambiguous needs. To overcome
these obstacles, it is advised to designate key developers to supervise important and high-risk
needs, making sure that priority, validation, and documentation are all clear. Use cases, UML,
agile approaches, and prototyping are some strategies that help improve requirement clarity and
close communication gaps. Along with using application simulation technologies to improve
communication between IT teams and business users, firms should also engage in training and
seminars to increase awareness and comprehension of NFRs. Software houses can enhance their
management of NFRs and achieve better software development results by implementing these
tactics.
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This study has some shortcomings despite its value. Due to its reliance on self-reported data and
restriction to Pakistani software companies, the poll may have introduced bias. Through utilising
bigger datasets, cross-national comparisons, and lifelong investigations, future study can expand
on this work. Furthermore, non-functional needs elicitation and prioritisation using tool-based
automation and artificial intelligence techniques are possible areas for future research.
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