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ABSTRACT 
In a software – based business process outsourcing (BPO) environment, the quality of services delivered to clients 

hinges on the quality of software used in processing the service. Software quality attributes have been defined by 

ISO/IEC standards but different organisations give priorities to specific attributes based on client’s requirements 

and the prevailing environment. The aim of this study is to identify and demonstrate the particular software 

development process that guarantees an acceptable level of software quality within a specific domain that would 

translate to desired quality of services delivered to clients. Therefore, this study through a mixed method approach 

investigated BPO service providers in India to ascertain what software quality means to their respective 

organisations, what software quality attributes are given priority and how it could be improved. The findings 

suggest that software quality is highly dependent on the software development process. The vast majority of 

successful organisations operated in-house software development through the establishment of software product 

line as a platform to embed software reusable components within an agile framework. Through this process, there 

is significant reduction in defect density, thereby improving the software quality. This software quality is also 

translated to the quality of services delivered to clients  

KEYWORDS: software quality, reusable components, agile framework, software product line engineering, 

service provider. 

I. INTRODUCTION 

Over the years, we have witnessed organisations outsourcing business processes, knowledge processes, 

and most recently business process management outsourcing. Given the increasing demand for these 

services, and the increased reliance on IT platforms for its processing and delivery; service providers 

need to respond by providing quality services at a reduced cost [1]. In this way, client’s competitiveness 

is increased through good quality of services provided by service providers. However, [2] demonstrated 

through their research findings that quality services that guarantee clients satisfaction must evolve from 

the quality of the application software used in processing client’s services.  

In recent times there have been reported incidents of clients bearing the brunt of poor services from 

service providers. Such poor services have been traced to unreliable application software [3]. For 

example, Royal Bank of Scotland outsources its IT and business processes to Indian service providers 

and recently experienced a setback when their customers across the UK could not avail many services 

due to poor services emanating from unreliable application software used by their service provider in 

processing services [4]. According to [2], significant number of service providers in India integrated IT 

into their business process organisation in order to be competitive by providing better services through 



International Journal of Advances in Engineering & Technology, July, 2014. 

©IJAET                                                                                                          ISSN: 22311963 

702 Vol. 7, Issue 3, pp. 701-711  
  

in-house development of application software with an acceptable level of software quality. This entails 

that the service provider develops the application software it requires to process client’s services.  

However, there have been no indicator within a specific domain like the business process service 

providers what software quality means or to ascertain the level of reliability of application software 

required to process client’s services. An earlier study by [5], demonstrated that there is little evidence 

that conformance to process standards guarantee good software product quality. [6] extended the study 

by empirically studying the life cycle productivity and conformance quality in software products but 

concluded by including all the software quality attributes as defined by the ISO standards to be 

applicable to every domain. The key problem with this finding is that generalising software quality to 

every domain could not be feasible because each organisation indicates what their expectations from 

the software product are, based upon specific requirements and prevailing environment. Therefore, this 

study would specifically limit its scope to BPO services providers that provide services to clients within 

the financial domain. The study comprises of the following specific research questions: 

Research question (RQ) 1: Which development paradigm guarantees an acceptable level of software 

quality? Primarily this question identifies and demonstrates the development paradigm applied by the 

dedicated software development team within the BPO service provider that ensures quality of 

application software.  

Research question (RQ) 2: What does software quality mean to a service provider? The motivation for 

this question is to identify how organisations prioritise specific software quality attribute(s) that suits 

their organisation’s requirements.  

Research question (RQ) 3: Does the organisational model play any role in determining the quality of 

the application software? In answering this question, the researchers could ascertain the effect of 

integrating dedicated software development team into a service provider on the quality of services 

provided to clients. 

II. SOFTWARE QUALITY 

To address the issues of software product quality, the International Standard Organisation and 

International Electrotechnical Commission recently published a set of software product quality 

standards known as ISO/IEC 25010. According to this standard, software product quality is the degree 

to which a set of static attributes of a software product satisfies stated and implied needs when the 

software product is used under specified conditions [7]. The definition went further to include eight 

characteristics of product quality model and specific five key characteristics of the model of software 

quality. According to this ISO/IEC release, the five key characteristics of a software quality includes 

effectiveness, efficiency, satisfaction, safety, and usability. The definition went further to say; usability 

is the extent to which a product can be used by specific users to achieve specified goals with 

effectiveness, efficiency and satisfaction in a specified context of use. However, mere building of 

standards alone is not sufficient to guarantee software quality because what is considered quality 

attribute in one domain might differ from another domain. This suggests that, for a specific domain, the 

software development team members would apply a development process that would ensure the 

realisation of the organisation’s software quality perception.  

[8] is of the view that, “software quality is subjective; i.e., the quality of every software is based on its 

non-functional characteristics” This implies that software quality is not only measured by the 

implementation of the functional attributes but also the non-functional system attributes. Among the 15 

software quality attributes presented by [9], [8] contends that it would be very difficult for every 

software to attain optimal level in all the attributes. For this reason, [8] suggested that the management 

team of the software development team should at the earliest opportunity identify which attributes best 

answers to client’s requirements. For example, the service providers that develop application software 

required for service processing would recommend attributes like dependability, reliability, usability, 

efficiency and maintainability to the development team to be in-built into the software. The 

identification and inclusion of these attributes ensure that the service provider’s perception of software 

quality are built into the software and the desired level of service quality is delivered to clients.  

Every software system must have evolved from a development process. According to [2], the 

development process of an application software has a significant role on the quality of the ensuing 
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software. [10] introduced the agile software development process with the release of its manifesto that 

paid more attention to increasing software quality. Since then, many research findings [11], [12], [13] 

have suggested the use of agile software development method for an optimal software quality. The most 

significant attribute of agile method that ensures an acceptable level of software quality is its test driven 

approach [14]. It is also noteworthy to mention that service providers with several number of clients 

would have variety of client requirements which are subject to change even when the requirement is 

been processed. Agile method provides agility which ensures that the issues arising from variability of 

client’s requirements are significantly contained. Because of these reasons, many organisations have 

adopted agile development approach.  

III. RESEARCH METHOD 

In order to understand the underlying attributes behind the development of application software with an 

acceptable level of quality that would guarantee fulfillment of client’s requirements within the financial 

domain, we adopted a study of Indian business process service providers through an exploratory 

sequential mixed method approach. Through this approach, qualitative data collection was first done 

through a case study of seven medium – large scale appropriate service providers representing service 

providers in India. This was followed up by a quantitative data collection (which was informed by the 

results of the case studies) through a larger scale survey of a significant number of Indian providers.  

Mixed method research has become the most popular term for mixing qualitative and quantitative data 

in a single study [15]. It has been successfully applied in information system domain [16], and software 

engineering [17], [18]. In the words of [19], “mixed method research is the type of research in which 

qualitative and quantitative research approaches are used (e.g. use of qualitative and quantitative 

viewpoints, data collection, analysis, inference techniques) for the broad purpose of breath and depth 

of understanding and corroboration”. [20b] went further to suggest that the aim of mixing methods is 

not necessarily for corroboration but rather to expand one’s understanding of the phenomenon. 

According to [21], the use of results from a qualitative study to inform a survey will enhance the 

sensitivity and accuracy of survey questions. Then, as suggested by [22], the findings of these two 

phases are to be integrated to provide the final analysis and conclusion. For these very reasons, in this 

study, the selection of mixed method has legitimised the use of multiple approaches in achieving the 

research objectives rather than restricting or constraining researchers’ choices.  

In this study, at the qualitative level, interviews were tape recorded, manually transcribed by the 

researchers, and imported to qualitative data analysis software Nvivo 10.0 for coding and subsequent 

analysis. [23] suggests that in exploratory analysis, the researcher’s primary concern is on what emerges 

from the interaction between the researcher and the respondent. Subsequently, the content of this 

interaction drives the development of codes and identification of themes. Patterns which were identified 

from the emanating themes and sub themes from the coding were later subjected to thematic analysis 

in order to “locate meaning” in the data. Thematic analysis is a method for identifying, analysing and 

reporting themes and patterns within data [24]. In the process, the researcher is examining commonality, 

examining differences and relationships [25]. One of the main reasons for applying thematic analysis 

is that it does not attach to any predetermined theoretical framework. It is flexible, organises data to the 

possible minimal form and reveals the richness of data.  

3.1 Case study 
The researchers identified 7 business process service providers in India through purposeful sampling. 

The sampling was based on service provider organisations with onshore and offshore clients with a 

minimum of 5 years in operation. The data collection was carried out through face-to-face semi-

structured interview across senior software development team members at their respective offices in 

India. Most of these service provider organisations were identified to be third party organisation (owned 

by Indian companies) whilst only one is a captive service provider organisations (owned by a large 

multinational IT company based in the Silicon Valley, USA). As part of the research study, participants 

were asked questions relating to areas such as: the nature of the application software required to process 

client’s services; software development paradigm used by the development team; what software quality 

means to their organisation; how software quality is maintained at the development level; and its effect 

on the services delivered to clients. After the interview transcription, it was imported to Nvivo software 
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to assist in reducing the text to themes and subthemes. To identify the fine-grained answers to questions 

raised during the interview, the researchers applied thematic analysis. Most significant number of 

service providers provide such services like analytics, financial services, backend, insurance, animation 

and e-commerce to their respective clients.  

3.2 Questionnaire 
The outcomes of the thematic analysis from the case study formed the basis for the development of the 

subsequent online questionnaire. In all, the questionnaire study had 27 Likert scale questions which 

specifically dwelt on the software development process and software quality attributes. This aimed to 

reach a larger population of service providers and validate the main thematic issues identified in the 

case study. Through NASSCOM and BPO Association of India, the questionnaire were distributed to 

358 potential participants. As part of the study, significant number of the questions centered on the 

quality of the application software required for processing client’s services. The questionnaire was 

aimed at high level individuals within the IT management, application software development team 

members and service process team leaders. Specific questions relating to issues about software quality 

identified in the thematic analysis were asked. Such question includes service provider’s perception of 

software quality attributes with regard to their organisation and software development paradigm that 

guarantees software quality. A total of 156 valid responses were received. The data collected through 

the questionnaire was subjected to statistical and descriptive analysis and the outcome was combined 

with the results from the thematic analysis to arrive at the research findings.  

IV. RESEARCH ANALYSIS  

4.1 Case study 
Dedicated software development team members: Although the research participants are service 

providers, all but one of them indicated that their organisations develop the application software 

required for service processing. Thus, the lone service provider organisation either obtain application 

software from their client, outsource to an IT company or from a vendor. The reason for developing the 

software in-house could be summed up when an interviewee said as follows: “Our primary objective is 

to provide quality service to our numerous clients and we can only achieve this through the quality of 

the application software we use for service processing. And the best way to achieve an optimum level 

of software quality is to develop it in-house. We can only trust our product. For every client, our 

reputation is at stake and we cannot compromise”. The study indicates that both medium and large 

scale service providers have dedicated software development teams who are responsible for the 

development of specific application software required for processing of client’s services. These 

individuals have, over the years acquired significant experience within the domain and could also add 

to the client’s participation in the software development process.  

Software development paradigm: In table 1 column 2 below, respondents indicated the development 

paradigm they have applied in the development of the application software. With the exception of BB4 

organisation that does not develop software, others indicated that their development team have used a 

combination of paradigms. It is evidenced that software product line engineering (SPLE) is a 

composition of reusable components and software development life cycle [26] and in this study, across 

the cases, respondents indicated the use of reusable software components either contained in SPLE or 

explicitly applied. Four of the research participants (BB1, BB2, BB3, and BB5) indicated the 

combination of SPLE and Agile with reuse while service provider BB7 combined Agile with reuse 

components as development paradigm.  

Through the thematic analysis presented in table 1 column 3 below, respondents were of the view that 

the combined paradigms provided the development team with appropriate measures that guaranteed 

software quality. In order to ensure an acceptable level of software quality, the development teams in 

their respective service provider organisations adopted software quality measures that include; the test 

driven approach provided by agile framework; reusable components that ensure the use of tested and 

trusted components; and the overall rigorous testing within the software product line.  
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Table 1: Software development paradigm and adopted quality measures 

 

 

 

 

 

 

 

 

Software quality perception: Table 2 below summarises the software quality key attributes identified 

by their respective organisations. Respondents indicated what their respective perception of software 

quality means with specific reference to their organisations. As evidenced in table 2 below, respondents 

indicated their respective software quality perceptions to include; the software must be absolutely 

reliable by delivering the client’s requirements; must satisfy the core attribute of usability; must deliver 

services within a timescale; must be secured and safe; and must guarantee an expected level of service 

quality provided to clients. Although the service provider BB4 does not development software but it 

sources software that would provide optimal quality required to providing quality of service to clients. 

This means that they would rely on outsiders for successful implementation of client’s requirements.  
Table 2: Software quality perception 

Service 

provider 

Software quality perception 

BB1 Absolutely reliable software that would deliver client's 

requirements 

BB2 Usability is a core factor within our service process team. 

It must deliver within the shortest possible time. 

BB3 Must guarantee quality services to our numerous clients. 

Provide answers to clients requirements 

BB4 Reliable and able to reduce service processing and 

delivery turnaround time 

BB5 Must provide security to client’s data and safety of users. 

The software must be reliable 

BB6 Clients satisfaction and absolute reliable 

BB7 The software must be reliable and could be easily used by 

our processing team members 

4.2 Questionnaire 

The aim of this questionnaire is twofold: first, to validate the key thematic findings in the case study, 

and secondly, to reach a larger number of service providers for a broader study. The questionnaire 

returned 156 valid responses, and which represents 44% response rate. This value is consistent with 

[27] assertion that the average response rate required for studies at organisational level is 37.2%. In 

relative with the key attributes identified in the case study, the following analyses are presented below.  

Dedicated software development team members: There are 156 medium and large-scale service 

providers that participated in the questionnaire study with a combined 9856 members within their 

respective software development teams. These members are specifically integrated into a service 

provider organization for the very purpose of developing required application software to process client 

services. Their organisations have a total of 12890 clients. This is also in line with the case study where 

medium and large-scale service organisations have large number of development team members and 

large number of clients.  

Service 

provider 

Software development paradigm Adopted Software quality 

measures 

BB1 SPLE,Agile Test driven process and SPLE 

quality measures 

BB2 Our SPLE provides the required platform 

for application development through 

reusable components in Agile framework 

Rigorous testing, reused tested 

components 

BB3 SPLE, Agile and reusable software 

components 

Reused components, SPLE 

quality features 

BB4 NA NA 

BB5 Agile, SPLE, reusable software 

components 

SPLE quality features, test driven 

of Agile, tested components 

BB6 SPLE SPLE quality features 

BB7 Agile + Reusable software components test driven, reused components 
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Software development paradigm: Figure 1 below presents the software development paradigms service 

provider’s development team use in the application software development. In the question, respondents 

were specifically asked to select a paradigm(s) that guarantees software quality during the development 

process. A total of 76 organisations indicated that their organisations have established a software 

product line where they always embed software reusable components into an agile framework. Through 

this process, at different times, the development team develops reliable software that provides quality 

services to their numerous customers. To the same question, 57 research participants indicated that they 

only embed reusable software components into an agile framework to develop quality software. 

 

 

The number of service providers that indicated the use of SPLE without a fixed development paradigm 

is 21 whilst 2 said that they use reusable software components only. Significant majority of the service 

providers indicate an initial establishment of a software product line that embedded reusable software 

components into an agile framework. This is a key characteristic of software development by service 

providers that develop the application software in-house and it is a validation of the same attribute found 

in the case study.  

Software quality attributes: In order to establish each organisation’s perception of software quality, 

respondents were asked to indicate by selecting the appropriate software quality attribute that defines 

the quality of the application software their respective organisations use in service processing. In figure 

2 below, respondents indicate how they view each software quality attribute with regards to service 

processing within their organisation. Attributes like usability, reliability and maintainability are given 

the highest priority (132,136,126) at the development level. This implies that the presence of these 

attributes in the software developed in-house provides a guarantee that services processed would also 

be of good quality.  

 

Figure 1: Software development paradigm 

Figure 2: Service provider’s perception software quality attributes 
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According to ISO/IEC 25010, safety is an attribute of software quality. However, in figure 2 above, 

vast majority of respondents were of the view that safety is not or is the least considered software quality 

attribute in their respective organisations. This implies that different domains do have different software 

quality attribute depending on the prevailing environment and specifically, client’s requirements. This 

is an indication of validating the varied software quality attributes, which were indicated by 

interviewees in the case study.  

V. RESEARCH FINDINGS AND DISCUSSION 

5.1 Software development paradigm that guarantees software quality 

This finding provides the answer to RQ1. Figure 3 below shows the software product line platform for 

the application software development identified in this research. Service providers within a specific 

domain with numerous clients use a common platform for quick and reliable software development. 

For example, within the financial sector, a service provider would define domain requirements, domain 

architecture and the software development life cycle (SDLC) that would be generally applied in 

developing several application software suitable for several clients. But different clients would have 

different requirements. Thus, the problem of variability caused by differing requirements and changes 

in specific client’s requirements could be detected during the specific client’s requirement engineering 

in SDLC. Although the software product line has a defined domain requirements and architectural 

design, carrying out specific client’s requirement engineering and architectural design within the agile 

framework is a significant approach to reducing problems caused by variability. In figure 3 below, the 

arrow labeled 1 start the agile framework from where the variability is detected and addressed during 

the client’s specific requirement engineering. In this way, the negative effect caused by variable client 

requirements would be reduced which would also reduce the defect density of the ensuing software 

product.  

 

 

 

The software product line in figure 3 comprises of 3 specific components: the domain requirement 

engineering, domain architecture design and the software development life cycle. The combined 

activities and processes within the SDLC are demonstrated in detail in figure 4 below. In figure 3 above, 

the SPLE platform indicates that from the third element (labeled 1, is the beginning of SDLC) of the 

software product line, there is continuous testing of the components till the final software product is 

produced. There is also a demonstration within the software product line that reusable software 

components are embedded into the software development life cycle.  

Figure 4 presents a greater detail of the SDLC within the software product line. The component labeled 

1 in the figure 4 below corresponds to the client requirement engineering within the software product 

line. The development team embedded reusable software components into an agile framework 

purposely for increasing the software quality and reducing the turnaround time for development and 

processing of client services. Changes in client’s requirement are detected during the normal client’s 

requirements engineering and architectural design in agile framework. In the normal sprint cycle of 

Domain Requirement 
Engineering

Domain Architectural 
Design

Domain reuse software 
component

Agile framework Assemble & Integrate 

Testing Testing

Application 
Software

Testing

Software 
development life 

cycle

1

2

Figure 3: Software product line engineering 
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Scrum or release cycle of XP, instead of the normal coding witnessed in agile after the initial meetings, 

specific software components are identified and selected from an established repository. These 

components are retested, assembled, integrated and again tested as the software product is produced. 

There is a noticeable flexibility in this process model, if the required component is not available, the 

development team goes back and develops it (or produces it via the enhancement of an existing 

component) before proceeding to the next level of assembling. The element labeled 2 (application 

software) is the final product, which the service processing team of the service provider would use to 

process client services.  

 

 

Although the application software could only have been developed through agile method or simply the 

reusable component, but for the very essence of software and service qualities, service providers tend 

to combine different development paradigms. Researchers [28,], [29], [30] have also identified 

variability as a bottleneck in the application of software product line engineering. However, it has been 

successful in domains producing physical products like mobile phones. For example, Nokia Inc. 

Company popularised software product line engineering when it successfully implemented SPLE and 

churned out thousands of products within a very short time [31]. In contrast, the service industry is 

bedeviled with varying client requirements and frequent changes even while the processing of the 

service is ongoing. This particular variation in client’s requirement brought variability to the fore while 

applying software product line in the service industry. In order to solve this problem emanating from 

variability, agile with reuse is introduced in the software product line. First, the second level of client 

requirement engineering undertaken at the beginning of the agile framework detects any variation from 

the established domain requirements. Once detected, it is immediately addressed and incorporated in 

the design phase. During the sprint cycle of the agile framework, any variation that might have 

mistakenly filtered in, is also corrected before the identification and subsequent integration of relevant 

reusable components. Through this process varying client’s requirements are promptly addressed and 

software with an acceptable level of quality is produced.  

5.2 Domain specific software quality attributes 

RQ2: What does software quality mean to a service provider?  

As indicated in table 2 and figure 2 above, respondents specifically identified four major software 

quality attributes that service providers use for the measure of software quality. These include usability, 

reliability, maintainability and reusability. Most importantly, the software must provide an acceptable 

level of service quality delivered to their respective clients who are within the financial domain. Thus, 
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Figure 4: Expanded SDLC for embedded software reusable components in agile framework  
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during the development process, these specific quality attributes are identified and incorporated into the 

software.  

This entails that different users or organisations have different software quality measurement attributes. 

[32] were of the view that there is no universal set of quality concepts and measurements, because 

different organisations or systems will require different attributes and measurements. And in this case 

what is considered very important attributes due to organisation’s specific needs- the services they 

deliver to their clients, are usability, reliability and maintainability. Although safety and reusability are 

mentioned by some respondents, the combined five attributes are in line with ISO/IEC 25010 standard 

and its characteristics but not all are relevant within this financial domain. The quality of service 

delivered to clients has its dependence on the software quality which also depends on the software 

development paradigm. This implies that the SDLC is directly proportional to both the quality of 

software and the quality of processed services delivered to clients.  

5.3 Organisational model 

RQ3: Does the organisational model play any role in determining the quality of the application 

software? 

In answering this question, the research finding indicates the significant role of organisational modelling 

in ensuring that quality services are delivered to clients. This is achieved through the integration of IT 

into BPO service provider organisation to form BPO-IT organisational model. Through this model, the 

organisation initially establishes dedicated software development team purposely to develop application 

software for the service provider. In table 1, with the exception of BB4, all the service providers 

implanted BPO-IT in order to determine the quality of services delivered to clients. The organisation 

BB4 would, therefore, depend on vendors or IT companies to provide the application software required 

to process client services. This integration ensures that an acceptable level of service quality is delivered 

to clients through the provision of quality application software used in processing client services.  

VI. CONCLUSIONS AND FUTURE WORK 

In the course of this study, it was found that successful business process service providers specifically 

indicated that software quality means delivering of quality services to their numerous clients. And the 

only way this level of service quality could be achieved is to develop the software in-house through the 

establishment of software product line as a development platform. Through this process, the 

development team embedded reusable software components into an agile framework as a chosen 

development paradigm. The software quality is enhanced through the reuse components, agile 

framework and the software product line. [2] asserts that an agile framework with numerous advantages 

provide the platform for the use of reusable components in order to quickly develop reliable software 

for service processing.  

Firstly, the presence of tested and retested components available in the repository during the 

development cycle ensures that the end product produces the level of quality that would provide quality 

service to clients. Through these components, there is significant reduction in defect density because 

they are trusted components as they have been used severally. As shown in Figure 4 above, at the time 

of build/test within a sprint cycle of agile, the developers would usually search for the required 

components in the repository.  

Secondly, agile framework with its test driven approach ensures that the level of software quality is 

significantly improved by producing a software with less defects. The iterative and incremental 

principle found in agile makes it easier to get feedback from customers and users who are also within 

the service provider organisation. Thirdly, the introduction of software product line ensures that the 

software is developed quickly to process different client requirements. The element of agility ensures 

that the problem of variability arising from varying client requirements are detected early and 

controlled.  

This whole process of in-house software development guarantees full involvement of all the 

stakeholders especially the users. Client’s requirements are recognised and built-in during the 

development process and users are also involved in every stage of the development level. Issues arising 

from maintainability are also treated in-house. The organisational model where application software are 
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developed in-house is a key component of developing an acceptable level of software quality. It ensures 

that the required level of software quality is produced which translates to delivery of expected quality 

of service to clients. Client’s requirements are delivered in time and service provider’s competitiveness 

is significantly enhanced.  

Future work could be in the area of developing a central repository of reusable software components 

for a specific domain. Through this repository, service providers within the same domain like the 

financial sector could quickly avail required components and develop application software for 

processing client services.  
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