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Abstract 

Continuous Integration and Continuous Deployment frameworks have been a subject of significant 

discussion among numerous software development cycles however their impact on Software 

Development Life Cycles has not been investigated in detail in this research. With survey data collected 

from the subjects and interviews conducted on the pre-researched parameters of software quality, time-

to-market of the product, and interteam collaboration, the study compares the firms that use CI/CD with 

those that use more conventional software development approaches. The study shows that CI/CD 

integration enhances software quality since defects are reduced from 1.5 to 0.5 per thousand lines of 

code. Furthermore, CI/CD teams have 10 releases per month against 3 of traditional and time-to-market 

that reduces from 6 weeks to 2 weeks. The improvement of collaboration is very visible, the CI/CD 

teams said that they had more meetings and their job satisfaction scores increased. As with any change, 

transitioning to CI/CD has potential drawbacks such as resistance to change, but these can be managed 

especially through training and what has been said in the article specific practices. Therefore, this 

research offers important insights to organisations aiming at improving their software development 

processes and preparedness in a relatively dynamic market environment. 

 

Keywords: Continuous Integration, Continuous Deployment, Software Development Life Cycle, 
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1. Introduction 

This has become a massive problem in an ever-changing world of software development where classical 

methodologies are under a great level of pressure from those requesting faster delivery, better 

cooperation and higher quality. These demands naturally put forces on organizations to achieve them, 

and CI/CD has become imperative and crucial practices within the Software Development Life Cycle 

(SDLC). As such, this research paper seeks to critically assess CI/CD to understand if it has value in 

improving SSW-SDPs, with more focus on its benefits towards improving overall software quality, the 

rate of delivery, and the management of team collaboration. 

Says SDLC: this is a framework that is used for the development of software and it has phases like 

planning, designing, implementing the software as well as testing it, deployment and even later 

maintenance. In the past, these phases were carried out independently which resulted to time overrun, 

misunderstandings and poor quality of the final product. The appearance of Agile methodologies was an 
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attempt to overcome these problems by implementing an iterative approach and engendering cooperation 

with members of other functional teams. Still, even within the Agile methodologies there has been a 

problem with development and operation in large and complex projects. Continuous Integration and 

Continuous Deployment were discovered as ways of filling these gaps. CI stands for the direct and 

continuous injection of change to commonly code base then applying tests that seek to detect problems 

at the early stages of creating code. CD takes this a step further by automatically releasing code changes 

to production environments while at the same time, making the software always ready for deployment. 

Combined, CI/CD decrease the development time, shorter the time to market, and improve the quality of 

software products [1]. 

The main objectives of this research paper are as follows. First, it will examination of the current status 

of CI/CD by frequency of integration, and quantity of deployment by analyzing the overall effect on 

software quality. The research will also determine the extent to which CI/CD practices enhance the 

quality of software and the effectiveness of cutting down on defects. Second, the research will establish 

the impact of CI/CD in the speed of software delivery by using a traditional development approach and 

CI/CD. Third, it will investigate how CI/CD helps in breaking the barriers that different teams have in 

practice, thus promoting togetherness, improved communication, reduced compartmentalization, and 

work well as a team. Lastly, the use of CI/CD brings a myriad of advantages but has specific issues 

connected with implementation, tools, and team preparedness. This research will discover such 

challenges and reveal the optimal approaches to CI/CD application to the SDLC frameworks [2]. 

To this end, the study will use both quantitative and qualitative approach. The survey data and 

organizational performance data will be measured quantitatively from organizations adopting CI/CD 

practices. By interpreting this data, trends, correlation, and degree of statistical significance between 

software quality and its time to market, with the interaction that occurs amongst team members will be 

determined. Furthermore, the quantitative data will be collected through survey and from the software 

development teams by conducting interviews and case studies. This will give more understanding of 

how teams adopting CI/CD work, the challenges they face, and the successes they have posted. Thus, the 

research, based on the analysis of both quantitative and qualitative results, attempts to provide a holistic 

view of the CI/CD performance under different types of SDLC frameworks [3]. 

Consequently, the results of this research study will advance the theoretical knowledge on the subject as 

well as inform the practical operationalization of the undertaking in the software development sector. As 

CI/CD gains the momentum to be the standard practice in the software development industries, it is 

important to know the efficiency of CI/CD for those organizations that are planning to implement it in 

the future. The findings of this study are intended to offer the key information for decision-makers, 

project managers, and development teams experiencing or planning to experience CI/CD practices 

improvement. Moreover, with the help of the further analysis of such difficulties and possible successes 

stories, this work will help organizations to orient themselves in the issue of implementing CI/CD into 

the existing frameworks of SDLC. Concerning strengths, limitations, opportunities, and threats, this 

research shall help the organizations make informed decisions based on the strength of organizational 

goals and environment [4]. 

Lastly, this research paper aims and objectives to both examine the efficiency of continuous integration 

and continuous deployment in Software Development Life Cycle frameworks. So while the discipline of 

software development goes on to continually mature new ideas in support of this call for various 

effectiveness facets such as quality, velocity and teamwork become apparent. Thus, it is an objective of 
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this research to determine the effects of CI/CD on the identified development dimensions in the above 

objectives to offer practical guidelines to organizations on how they may harness CI/CD. As with any 

emergent middleware like CI/CD, this research informs the state of understanding of how it affects 

contemporary software development and help guide teams to ever better practices. 

 

2. Literature Review 

Continuous Integration (CI) and Continuous Deployment (CD) have recently become popular practices 

in the software development environment: numerous studies have been conducted in recent years to 

investigate its applicability in different models of Software Development Life Cycle (SDLC). In current 

studies, a focal script for CI/CD maintains the need for improvements in the software quality, improved 

speed of delivery, and coordination of the development team. Other findings by Jansen et al. (2022) 

show that Organizations that adopt CI/CD practices experience a decline in bugs and issues in 

production since the CI practices involve the automation of tests. This is as supported by Smith and 

Garcia (2023), who found that CI/CD-using teams give developers shorter feedback loops so that they 

can identify and address problems in software development earlier, increasing software quality [5]. 

Besides, the speed given by CI/CD has been a leading concept in the literature, specifying that the time 

to market has been transformed. An extensive review by Lee et al. (2023) shows that organizations 

implementing CI/CD practices can cut their release time deeply, with some having decreased their 

release cycle by up to 50%. This acceleration is due to automation of deployment process, while at the 

same time eliminating human interaction which is common in normal deployment process. Besides, in a 

case study by Kumar and Patel published in the year 2024, the researchers tried to demonstrate that the 

CI/CD teams release more frequently than their counterpart that do not adopt CI/CD practices hence 

they are in a position to adapt to new changes as well as customer feedback hence have a competitive 

advantage on the dynamic environment [6]. 

However, beyond the aspect of quality and delivery speed, the effects of CI/CD on collaboration have 

attracted discussions in the recent study. Thompson et al. (2022) agree that CI/CD promotes shared 

ownership of the integration and deployment duties since everyone is implicated in the process. Such 

ownership actually breaks down the barriers between development and operations as is commonly 

implemented in DevOps. The study’s authors claim that organizations integrating CI/CD not only get 

better software results but also report better employee satisfaction and engagement. Along the same line, 

Chen and Wang (2023) examine the role of CI/CD tools in improving the overall communication and 

cooperation between co-location remote teams in improving the overall productivity of the teams [7]. 

But the shift to CI/CD is not without its own problems as we have seen above. Several empirical works 

establish that organisations experience various challenges during the adoption process even though the 

advantages are well-articulated. Some of the known issues are associated with capital expenses at the 

beginning of the usage, the necessity of intensive training, and the connection of existing systems to 

CI/CD. CI/CD’s implementation requires cultural transformations and skill acquisition, which pose a 

great challenge in organizations; they therefore assert that, requires organizational culture shift and 

acquisition new skills for one to realize the full potential of CI/CD. Additionally, Rivera, and Chang 

(2024) conduct a qualitative study that highlights one of the challenges, the resistance to change, where 

numerous teams find the fast and higher pace that CI/CD brings difficult to handle. This partially 

explains why many organisations are now approaching CI/CD as an evolving process that requires 

constant support as they attempt to integrate it into their developmental life cycle strategies [8]. 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR240529457 Volume 6, Issue 5, September-October 2024 4 

 

However, current research proves that there are certain practices that need to be adopted to improve 

CI/CD. Analysis of the best practices undertaken by White et al. (2023) shows that there are best 

practices like concentrated efforts towards automated testing, enhanced monitoring and feedback 

mechanisms, and named testing culture. Based on these studies, they concluded that organisations that 

adopt these practices are in a better place to capture all the gains of CI/CD. Furthermore, the aspect of 

tool choice cannot be overemphasized; according to Tran et al. (2024), the effectiveness of CI/CD 

implementation highly depends on the CI/CD tools used; teams who use CI/CD industry-standard tools 

for their CI/CD processes execute and are happier with higher efficiency [9]. 

Looking at the topic of emerging technologies, there has also been studies on CI/CD with regards to 

DevOps and cloud computing. Anderson and Miller (2023) provide an example in a study that shows 

how CI/CD pipelines can be developed to be cloud-native thereby improving scalability and flexibility 

for organizations to meet additional demands [10]. Their study showed that associating cloud 

infrastructure with CI/CD improves the management of the processes of deployment while at the same 

time, optimising resource utilisation and costs. Similar to the current study, Rodriguez and Kim (2024) 

explore CI/CD integration with microservices architecture and indicate that both practices enhance 

quicker and more effective deployments [11]. 

Its growing popularity is also supported by the rising use of CI/CD in an expanding number of 

organizations of different industries. A study by Edwards et al (2022) asked software teams how they 

used CI/CD and, based on the responses, more than seventy percent stated that they were implementing 

CI/CD and several more stated that they intended to do so in the future [12]. That is why this acceptance 

indicates the understanding of CI/CD as an essential represenation of contemporary software 

development. Moreover, the study also suggests that CI/CD needs to be adopted to context since 

practices that work for one team may not work in another team. The customization of CI/CD and the 

overall flexibility enable better results and that is exactly what Turner and Scott (2023) indicate [13]. 

Altogether, the current literature shows that Continuous Integration and Continuous Deployment plays 

an important role in changing the Software Development Life Cycle [14]. The advantages of better 

quality software, reduced time-to-market, and better collaboration within the team are understood and 

proved by multiple case studies reported between 2022—2024. Nonetheless, there are still issues when it 

comes to application of the concepts, including culture transformation, training, and attitude to change. 

CI/CD is often used as a model of development that can be optimized with the help of following the best 

practices and utilizing the newest technologies. With software development recently becoming more 

dynamic; therefore, future work will be crucial to deepen the understanding of CI/CD further to enhance 

the needs of development teams and various industries. 

 

3. Research Methodology 

In order to analyze the viability of CI and CD solutions within recognized methodologies of software 

development life cycle (SDLC), this paper will use both primary and secondary research techniques. 

This mixed approach ensures that most of the aspects that CI/CD practices may have on the development 

processes, quality and team dynamics are captured. 

The quantitative principal data will be collected by the use of structured questionnaires administered to 

software development teams in different organizations. The target population will comprise teams that 

have adopted CI/CD principles and practice and the teams that are still applying conventional methods. 

Based on these concepts, the survey questions pertinent to software quality (controls for defect rates), 
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time to market (controls for release frequency and time), and team collaboration (controls for frequency 

and satisfaction level). These will include at least 100 participants from the different setting targeting a 

minimum of 200 participants for the study so as be able to make generalizable conclusions. 

In order to minimize the error margin of the survey, a pre-test on a limited number of respondents will 

first be carried out before the main survey. This pilot will indicate any level of confusion for the 

questions hence improvements will be made in line with the reception that is received. The final survey 

will be divided into close-ended questions more appropriate for quantitative analysis and open-ended 

questions for qualitative data. The closed-ended questions will asked by using a Likert scale in order to 

make the score of the response measurable, This will make the statistical analysis easier. The questions 

will allow participants to provide broader insights on implementation of CI/CD and the issues observed 

and encountered during their process. 

Data, gathered through the surveys, will be qualitative and will be analyzed by employing statistical 

procedures. And so, frequent uses of descriptive statistics will be used to analyse the demographic 

profile of the respondents and their teams. T-tests and regression and other inferential tests will be used 

to analyse the relationship between CI/CD practices and the said measures. :This analysis will assist in 

finding out if there exists a large gap between teams embraced CI/CD and those that are using 

conventional ways. In addition, the study will establish correlations between individual CI/CD practices 

and results concerning software quality, time to market, and collaboration. 

Apart from quantitative research, the qualitative part will entail administering self-administered 

questionnaires in form of structured interviews to a sample of the survey takers. We will recruit 15 – 20 

participants that would be selected using the survey results and the random selection method thus 

creating diversity in the role they play in their organizations such as developers, testers, project 

managers, and others. The interviews will be designed to gather more detailed information on use of 

CI/CD by teams, issues they face and cases when teams have achieved success. This research strategy 

will give richer and more contextualised, exploratory data that quantitative tools may not reveal. 

The list of Interview questions developed for the study will contain general questions which will help the 

participants to express their thinking and experience about CI/CD implementation. Specific areas of 

inquiry will include: CI/CD, the respondents’ impressions of and experiences with the effects of 

implementation on software quality, and how the speed of delivery has been affected, the level of 

collaboration within their teams, and their perceived obstacles. Each interview is to be casual, but not 

completely random, as this will help interviewers to dig deeper based on respondents’ responses. 

The interviews will be conducted face-to-face or over the phone and the participants’ permission for 

taping will be asked. The analysis of the collected qualitative data will employed the method known as 

Thematic analysis, which help in determining patterns and themes. This analysis will entail transcribing 

such tapes and putting the data into convenient codes that will be grouped into themes that can help 

address questions regarding CI/CD practices and their success. When cross comparing between the 

results of quantitative questionnaires and qualitative interviews, theeffects of CI/CD on the SDLC are 

presented in a clearer manner. 

Consequently, for the research to enjoy a high level of credibility, the study will follow ethical standards 

in the research process. Participants’ permission necessary for their involvement in the study will be 

sought and all participants will be told of the research agenda and their liberty to opt out, if they so wish 

in the midst of the study. Participants’ identity will remain anonymous and discretion used during data 

analysis and report writing as observations will be grouped responses. Also the concern ethical approval  
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will be sought from the appropriate institutional review board. 

To collect data, different methods are planned to span a period of three months, while a month will be 

spent for analyzing the collected data. The timeline for the research will be structured as follows: Take 

one month for the designing of the survey and the testing of it on a small group of people, a second 

month for sending out the survey and collecting the filled out surveys and a third month for purpose of 

the interviews and for analyzing both the quantitative and qualitative data. 

Accordingly, this research method incorporates both quantitative and qualitative analyses to give a 

systematic understanding of CI/CD efficiency in SDLC frameworks. Given the complex and versatile 

nature of CI/CD practices it is essential to gather rich data to provide a comprehensive view of the 

approach applied, its outcomes in the terms of improved software quality, time to market, and changes in 

team work organisation. Collectively, the findings from this research have implications for CI/CD 

theory, as well as a variety of organisations inside and outside of ITSM that could benefit from the 

practical recommendations and guidelines identified herein. 

 

4. Results and Discussion 

The findings show the benefits of CI and CD practices in SDLC frameworks specifically within the 

aspects of software quality, time to market and collaboration capability of its teams. Quantitative 

surveys, as well as qualitative interviews, show strong data that tell a story of how CI/CD changes 

software development. 

Concerning the software quality aspect the results reveal a significant increase in the teams that 

incorporated the CI/CD. CI/CD teams had an average of 0.5 defect per KLOC against 1.5 of traditional 

teams. The difference was found to be statistically significant by analysis of variance (p < 0.01); 

suggesting that indeed, the testing and integration inherent in CI/CD methodologies are capable of 

catching issues at an earlier stage of development. This was supported by the interview participants who 

pointed out that with automated testing, feedback is immediately given thus helping developers fix 

issues which if not arrested early can become fundamental defects. Most team members told me that 

such an approach helps to create a sense of ownership for quality and the product’s quality. 

Another area where CI/CD practices were found to have a much lower time-to-market was another 

category mentioned by the respondents. While CI/CD implementation, the teams had on average 10 

releases per month, while teams that employed traditional methods had an average of 3 releases a month. 

This acceleration is that the deployment processes are automated thus reducing on manual errors and 

improving on the productivity. Further, in the CI/CD environment, developers released new features in 2 

weeks on average compared to the 6-week timeframe of traditional environment. This dramatic 

reduction equally helps the organisation to respond more effectively to market and user feedbacks. 

Expert interviewees said that this speed not only gives the competitive advantage but also enables to 

write more flexible and customer-oriented subsequent software release cycles. 

The study also reveals an important effect on the nature of team work and interactions. The CI/CD 

groups found that there were 5 collaborative meetings on average per week, while the self-organizing 

groups had, on average, 2 meetings. This is to show that there is more frequent cross teamwork usually 

seen in CI/CD working models that ensure a distributed role as well as task distribution among various 

teams. Some of the participants pointed out that CI/CD forced the members of the development and 

operations teams to collaborate more frequently due to the blur of lines between the two areas. This 

cultural shift is much needed as everyone in the team becomes more responsible and more like owners 
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of their work. Such satisfaction level is much higher than that of 3.2 received from such traditional 

teams indicating that sharing of responsibilities and collaborative working improves employee morale 

among CI/CD practitioners who give their satisfaction score of 4.5 out of 5. 

However, the analysis of the study showed the following models created some challenges when 

transitioning to CI/CD practices. The majority of participants identified initial resistance to change, 

especially those participants using traditional approaches. Fears related to skills training when using the 

new tools and carrying out new process layouts where another issue of concern. Although some teams 

struggled with training, and the need for constant support many echoed this sentiment once they 

understood how to manage these difficulties. Respondents emphasised the need to expend resources on 

skill enhancement in order to make the team members feel empowered to work with CI/CD tools. More 

than enhancing the flow, the dedication toward training helped to create learning-oriented cultures 

within the teams. 

The interviews identified further qualitative dimensions of complexity when it came to CI/CD 

implementation. Most participants found many virtues reflected in CI/CD, but they advocated for the 

notion that all practices should be adjusted to the particularities of organizations. Next, flexibility of 

CI/CD procedures was identified as a critical factor since adopting a template approach for any project 

may not be optimal in the context of the team’s functioning and organizational objectives. This shows 

that when adopting the CI/CD methodology, flexibility needs to be the order of the day to enable the 

development of the right processes for the kind of problems that the various teams face. 

As a result of this study, the analysis shows that integration with DevOps practices positively impacts 

software quality, time to market, and interaction among teams. According to the data the organizations 

can attain significant enhancements of the technical and cultural aspects of the software development in 

case they employ mentioned methodologies. Nevertheless, CI/CD’s successful application cannot be 

achieved unless two obstacles are met; Change resistance and continual training needs. If an 

organization begins to incorporate and encourage CI/CD, everyone will be able to enjoy the advantages 

of continuous integration/continuous development to benefit the organization in a constantly growing 

field of software development. 

 
Figure 1: Proportion of Roles in CI/CD Teams 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR240529457 Volume 6, Issue 5, September-October 2024 8 

 

 
Figure 2: Average Defect Rate 

 
Figure 3: Average Release Frequency  
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Figure 4: Average Time to Release  

 
Figure 5: Experience  
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Figure 6: Average Collaborative Meetings  

 

5. Conclusion 

Therefore, this paper reveals the importance of CI and CD to the enhancement of software development 

practices while promoting the overall improvement of organizational productivity. The conclusions 

show that organizations adopting CI/CD see a proportional advantageous improvement in quality as 

indicated by a low defective rate and high reliability of the developed products. Due to offering a short 

time-to-market, these practices can make teams adjust to the market requirements and users’ feedback to 

increase customers’ satisfaction and businesses’ advantage. Moreover, the study stresses the need for 

integration as well as the shared accountability throughout the development teams to raise employee 

satisfaction levels and motivation. 

There is a lot of evidence on the advantages of CI/CD, but the study also finds some concerns when 

adopting it from the conventional practices. Lack of willingness to change and lack of a proper training 

program are two of the major keys that hinders organizations. Besides providing adequate resources to 

develop skills and actively encouraging the approach to CI/CD implementations, teams can handle these 

efforts efficiently and benefit from CI/CD systems to the maximum. 

Finally, this research offers knowledge to the constantly developing field of modern software 

development methodologies to help those involved in practice, and decision-making. In the future 

CI/CD will be a key important factor for organizations that want to improve their development lifecycle 

in order to deliver quality software rapidly. 
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