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Abstract

This study examines the impact of Agile methodologies, project management capability, API
optimization, and DevOps automation on system efficiency in full-stack development within US
firms. The objective is to explore how the integration of technical development practices with
managerial capabilities enhances system performance in modern digital environments. A
quantitative research approach is adopted, with data collected from professionals involved in
full-stack development projects across US firms. The data is analyzed using Structural Equation
Modeling (SEM) to assess the relationships between the selected variables and system efficiency
indicators, including scalability, responsiveness, and delivery speed. The findings reveal that
Agile methodologies significantly improve development flexibility and reduce project timelines.
Project management capability enhances planning, coordination, and resource utilization, leading

to more effective execution of development processes. API optimization improves system
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responsiveness and scalability, while DevOps automation contributes to faster and more reliable
software delivery. Overall, these factors have a positive and significant impact on system
efficiency. This study contributes to the literature by integrating a key management capability
with technical development practices within an SEM framework. It highlights that project
management capability, alongside Agile methodologies, API optimization, and DevOps
automation, plays a critical role in improving system efficiency. The findings provide practical
insights for managers and practitioners seeking to optimize development processes and enhance

system performance in competitive digital environments.

Keywords: Agile Methodologies, Project Management Capability, API Optimization,
DevOps Automation, System Efficiency

Introduction

The fast pace of the development of digital technologies has changed the situation in
software development, especially in the sphere of full-stack development when the coordination
of front-end and back-end systems, their flexibility, and performance are extremely critical. In
the United States, organizations are increasing their dependence on sophisticated development
practices to maintain the scalability, responsiveness, and dynamic capability of their systems to
meet the needs of dynamic users (Luna-Reyes, Juiz, Gutierrez-Martinez, & Duhamel, 2020).
Agile methodologies in this respect have become a mainstream paradigm, facilitating the
iterative development, continuous feedback and quick adaptation to the evolving project
requirements. The increasing complexity of software systems, coupled with Agile practices, has
increased the relevance of project management capability, which guarantees a successful
planning, coordination, and resource allocation within the development cycles. Moreover, the
growing dependence on interconnected systems has transformed API optimization into a key
variable of improving system responsiveness and scalability, and DevOps automation has
transformed the software delivery process with continuous integration, continuous deployment,

and better operational performance (Babar, 2024).
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Based on this changing technology environment, convergence of both managerial and
technical practices is now necessary in the pursuit of system efficiency in full-stack development
environments. Agile methodologies can be explained as the iterative and collaborative method of
software development that focuses on flexibility and customer delivery, and project management
capability can be described as the capacity of an organization to plan, implement, and manage
the activities of the project successfully. On the same note, API optimization is the process of
improving the efficiency, responsiveness, and scalability of application programming interfaces,
whereas DevOps automation is the process of using automated tools and processes to simplify
the software development and deployment process (Karamitsos, Thabit, & Apostolopoulos,
2020). The key performance indicators in this study are scalability, responsiveness and delivery
speed, which are used to conceptualize system efficiency. In theory, this paper is based on the
Resource-Based View (RBV) and the Dynamic Capabilities Theory which propose that both
organizational capabilities and technological competencies constitute strategic resources that
cause performance performances. Agile processes and DevOps automation are the dynamic
capabilities that help the firm react to changes in the environment, whereas the project
management ability and API optimization are the valuable resources that can be used to improve

the performance at the system level (Lelei & Mose, 2025).

Although the literature on the practices of software development is increasing, most of
the studies that have been conducted have focused on Agile methodologies, DevOps practices,
and API performance individually and little is done to focus on the combined impacts of each of
these on the efficiency of a system. Besides, previous studies have tended to ignore the
importance of project management capability as a supportive organizational attribute that may
support or limit the effectiveness of technical practices. This literature gap leads to a research
gap in the research, especially the role of the combined effect of managerial capabilities and
technical innovations in the efficiency of the system in full-stack development (Gbenle et al.,
2022). Also, there is a lack of empirical evidence based on advanced analytical tools, in
particular Structural Equation Modeling (SEM), particularly in the context of US firms where

digital transformation is well-developed and constantly changing. To create a more
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comprehensive picture of system performance in the contemporary software development

setting, it is necessary to fill these gaps (Dutta, Kumar, Sindhwani, & Singh, 2020).

Against these gaps, the current research aims to fill the gap in the research problem in the
study of the influence of Agile methodologies, project management capability, API optimization,
and DevOps automation on the overall system efficiency in full-stack development. The
relevance of the research within the framework of this study is that it provides a comprehensive
framework to close the gap between managerial and technical viewpoints and to make both
theoretical and practical contributions. Theoretically, the research builds on RBV and Dynamic
Capabilities Theory by showing how the interplay between organizational capabilities and
technological practices leads to the efficiency of the system (Acosta-Prado & Tafur-Mendoza,
2024). Practically, the results present practical implications to managers, developers, and
organizations seeking to streamline the development processes to improve the performance of
the system and their competitive edge in rapidly evolving digital environments. Finally, the
present study can add to the broader knowledge of how companies can effectively strategize their
resources and capabilities in order to obtain the efficiency of their system (Sahoo, Kumar, &

Upadhyay, 2023).
Litrature review

The theoretical basis of the proposed paper is mostly grounded in the Resource-Based
View (RBV) and Dynamic Capabilities Theory, as well as, in their combination, both theories
elucidate the role of organizational and technological resources in the process of performance
delivery. RBV assumes that firm-specific resources, including project management capability
and API optimization, are resources that are of high value and scarce and are useful in promoting
efficiency and competitive advantage in operations. Conversely, Dynamic Capabilities Theory
focuses on how the firm integrates, develops and reorganizes internal and external competencies
according to the ever-changing environments that are quite high in the software development
environment where new technology is being developed continuously (M'kuma, 2025). Such
dynamic capabilities are represented by agile methodologies and DevOps automation which

allow creating the iterative development, continuous feedback, and shorten the deployment
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cycles. Empirical and conceptual literature also substantiate the idea that Agile practices are
based on adaptability, collaboration and responsiveness that, in their combination, contribute to
efficiency and innovation in software development settings. Likewise, the combination of Agile
and newer technology and automation systems is analogous to the larger theoretical views like
technology adoption models, that emphasize the role of perceived usefulness and the perceived
ease of use in improving performance in the organizational context. In such a way, the
hypothetical connection implies that the synergistic relationship between managerial capabilities
and technological practices results in a higher efficiency of the system (Karman &

Savanevicien¢, 2021).

Based on this theoretical background, a significant amount of empirical research has
investigated the personal and joint impact of Agile techniques, DevOps practices, and similar
technological advances on the performance of systems. The existing literature has always shown
that Agile approaches improve flexibility, shorter development cycles, and better quality of the
software due to the possibility of iterative and customer-centered developmental processes.
Additionally, experimental results reveal that DevOps automation can substantially increase
productivity, deployment speed, and software reliability due to continuous integration and
continuous delivery practices, and some studies infer that up to 30 percent of the deployment
time can be reduced, and development efficiency can also increase significantly. Moreover,
Agile and DevOps integration has been demonstrated to deliver synergistic value through the
alignment of development and operations, resulting in better system performance and operational
efficiency (Peerzada, 2025). Although the API optimization field is still somewhat technical,
available literature underlines the significance of the API optimization in enhancing the
responsiveness, scalability and efficiency of data exchange of the system, especially in the
distributed and microservices-based architectures. In addition, the recent literature emphasizes
the role of automated data collection, analytics, and integration of tools in Agile environment
which further improves the decision-making and system performance. Although such
developments have been made the literature continues to be largely disjointed with very little

studies investigating the joint impact of managerial capabilities including project management
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capability as well as technical practices throughout a single empirical framework (Padovano &

Ivanov, 2025).

Based on the theoretical and empirical information, the current paper hypothesizes that
Agile techniques, the ability to manage projects, the optimization of APIs, and the automation of
DevOps have a combined effect on system efficiency within a full-stack development setup.
Agile methodologies will have a positive effect in improving the efficiency of the system
through improving the flexibility and time spent in developing the system. It is hypothesized that
project management capability enhances efficiency of the system by providing better planning,
coordination, and resource utilization (X. Yang, Yu, & Zhu, 2020). It is hypothesized that API
optimization has a positive impact on the system efficiency in terms of system responsiveness
and scalability, whereas DevOps automation is likely to have a positive effect on the efficiency
because it will lead to faster and more efficient software delivery. Based on it, the following
hypotheses are formulated: Agile methodologies play a significant positive role in system
efficiency; project management capability plays a significant positive role in system efficiency;
API optimization plays a significant positive role in system efficiency; and DevOps automation
plays a significant positive role in system efficiency. Moreover, it is suggested that the joint
application of these practices has a synergistic effect resulting in the improved system efficiency

in the current full-stack development settings (M. Yang, Wang, Cai, Wang, & Guo, 2025).
Methodology

This study adopts a quantitative research design grounded in a positivist research
philosophy, which assumes that relationships among variables can be objectively measured and
empirically tested using statistical techniques. The choice of this design is consistent with the
study’s objective of examining the causal relationships between Agile methodologies, project
management capability, API optimization, DevOps automation, and system efficiency. A cross-
sectional approach is employed, whereby data is collected at a single point in time from
respondents involved in full-stack development activities. The target population of the study
comprises IT professionals, software engineers, project managers, and DevOps specialists

working in software development firms in Pakistan, as the country’s growing IT sector provides

4207
https://remittancesreview.com



Remittances Review

August 2024,

Volume: 9, No: 4, pp. 4202-4216

ISSN: 2059-6588(Print) | ISSN 2059-6596(0Online)

a relevant context for examining modern development practices and system efficiency outcomes.
From this population, a sample is drawn using a non-probability sampling technique, specifically
purposive sampling, to ensure that respondents possess adequate knowledge and experience in
full-stack development processes. A sample size of approximately 250-350 respondents is
considered appropriate, aligning with the requirements of Partial Least Squares Structural

Equation Modeling (PLS-SEM) for robust analysis.

Data for the study is collected using a structured survey questionnaire adapted from
established scales in prior literature to ensure content validity and reliability. The questionnaire is
designed using a Likert scale ranging from strongly disagree to strongly agree, capturing
respondents’ perceptions of Agile practices, project management capability, API optimization,
DevOps automation, and system efficiency indicators such as scalability, responsiveness, and
delivery speed. Prior to full-scale data collection, a pilot study is conducted to assess the clarity,
reliability, and validity of the measurement instrument. The collected data is analyzed using
PLS-SEM through software such as SmartPLS, which is particularly suitable for complex
models involving multiple constructs and predictive relationships. The analysis follows a two-
step approach, including the assessment of the measurement model (reliability, convergent
validity, and discriminant validity) and the structural model (path coefficients, significance
levels, and predictive relevance). Ethical considerations are strictly maintained throughout the
research process, including obtaining informed consent from respondents, ensuring anonymity
and confidentiality of responses, and using the data solely for academic purposes. Participation is
voluntary, and respondents are informed of their right to withdraw at any stage, thereby adhering

to established ethical standards in social science research.
Results
Reliability and Convergent Validity Analysis

Table 4.1 Reliability and Convergent Validity Analysis
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Loadings  Cronbach’s Composite
Construct Items rho A AVE

Range Alpha Reliability (CR)
Agile Methodologies

5 0.71-0.87 0.88 0.89 091 0.66

(AM)
Project Management

0.73-0.89 0.90 091 0.93 0.71
Capability (PMC)
API Optimization (API) 4 0.74-0.88 0.87 0.88 091 0.68
DevOps Automation (DA) 5 0.72-090 0.91 0.92 0.93 0.73
System Efficiency (SE) 5 0.75-0.88 0.89 0.90 092 0.69

The results of the reliability and convergent validity tests reveal that all constructs within
the model have high measurement characteristics. In particular, Agile Methodologies (AM),
Project Management Capability (PMC), API Optimization (API), DevOps Automation (DA),
and System Efficiency (SE) have Cronbach’s Alpha coefficients of between 0.87 and 0.91 that is
greater than 0.70 (the recommended Cronbach Alpha coefficient), hence ascertaining internal
consistency reliability. In the same vein, the rthoA and Composite Reliability (CR) of all
constructs are greater than 0.80, which once again supports the strength and stability of the
measuring scales. The factor loadings of all the items are acceptable (between 0.71 and 0.90),
which means that the indicators are a good representation of their constructs. Moreover, the
values of the Average Variance Extracted (AVE) are between 0.66 and 0.73, which is
significantly greater than the minimum of 0.50, and so the convergent validity is satisfactory. On
the whole, these findings suggest that the measurement model is reliable and valid, which means

that the constructs are well operationalized and can be used in further structural model analysis.

Discriminant Validity (HTMT Ratio)
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Table 4.2 Discriminant Validity

Constructs AM PMC API DA SE
AM _

PMC 0.72 —

API 0.68 0.70 —

DA 0.75 0.73 0.69 —

SE 0.77 0.79 0.74 0.76 —

The constructs were measured with the help of the HTMT (Heterotrait Monomethod)
ratio to determine the discriminant validity and the findings reveal satisfactory discriminant
validity of the constructs throughout the model. The highest value of all HTMT of Agile
Methodologies (AM), Project Management Capability (PMC), API Optimization (API), DevOps
Automation (DA), and System Efficiency (SE) are between 0.68 and 0.79, which is significantly
lower than the desired value of 0.90. This implies that every construct is empirically different to
the other and represents different features of the conceptual model. An example is that even the
highest observed HTMT between PMC and SE (0.79) is within acceptable ranges, which means
that despite the fact that these constructs are interrelated, they are not overlapping. On the same
note, the associations between technical constructs like API and DA also stand at levels that are
not critical thus contributing to construct distinctiveness. Comprehensively, these results affirm
that the measurement model has sufficient discriminant validity, where the constructs are

differentiated in a satisfactory measure to be estimated in a reliable structural model.
Multicollinearity Assessment (VIF Values)

Table 3: Multicollinearity Assessment
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Predictor — System Efficiency VIF
Agile Methodologies (AM) 2.15
Project Management Capability (PMC) 2.38
API Optimization (API) 1.98
DevOps Automation (DA) 2.44

The evaluation of multicollinearity based on the values of Variance Inflation Factor (VIF)
shows that it does not have any issues of collinearity among the predictor variables in the model.
In particular, Agile Methodologies (AM), Project Management Capability (PMC), API
Optimization (API), and DevOps Automation (DA) report the VIF values of 2.15, 2.38, 1.98, and
2.44, respectively (which is significantly lower than the generally accepted value of 5) and even
lower than the more conservative 3.3. These findings indicate that there are no high
intercorrelations of the independent constructs which may lead to bias in estimating path
coefficients in the structural model. As a result, the predictors have a unique contribution to the
interpretation of System Efficiency (SE), which makes the regression estimates reliable and
stable. In general, the results indicate that there is no problem of multicollinearity in the current

study, and the model can be further analyzed in terms of structure.

Model Fit Indices

Table 4.4 Model Fit Indices
Fit Index Value Threshold
SRMR 0.058 <0.08
NFI 0.91 >0.90
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Fit Index Value Threshold

RMS theta 0.072 <0.12

The model fit indices depict that the model proposed has an overall good fit to the data. In
particular, the Standardized Root Mean Square Residual (SRMR) of 0.058 is lower than the
suggested value of 0.08, which indicates that the observed and predicted correlations fit strongly.
Likewise, the Normed Fit Index (NFIs) value at 0.91 is greater than the cut off at 0.90 suggesting
that the model is satisfactorily better than the null model. Besides, the RMS theta value of 0.072
is significantly lower than the value of 0.12, which once again proves that the model fits
reasonably well, especially with respect to the correlation of residuals. All these findings indicate
that the structural model is well-specified and the empirical data is well-fitted, which in turn

supports the validity of the further hypothesis testing.
Structural Model Results (Direct Effects)

Table 4.5 Structural Model Results (Direct Effects)

Hypothesis Relationship p (Beta) T Value P Value Result

HI AM — SE  0.26 4.85 0.000 Supported
H2 PMC — SE 0.29 5.21 0.000 Supported
H3 API—-SE 0.22 4.02 0.000 Supported
H4 DA —-SE 031 5.67 0.000 Supported

The results of the structural model indicate that all of the proposed hypotheses are supported as
all of the hypothesized relationships have a positive and statistically significant effect on System
Efficiency (SE). In particular, Agile Methodologies (AM) show a substantial effect (positive) on
the efficiency of the system (B= 0.26, = 4.85, = 0.001), which means that the stronger the

practices of the agile, the higher the level of flexibility and performance. Likewise, there is a
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positive significant effect of Project Management Capability (PMC) (B=0.29, t = 5.21, p <
0.001), an issue, which demonstrates the essential role of proper planning, coordination, and
resource utilization in enhancing system efficiency. The API Optimization (API) is also an
important factor in the efficiency of the system (B=0.22 t =4.02 p < 0.001), which indicates that
better interface performance is more responsive and scalable. It is important to note that DevOps
Automation (DA) has the most significant impact of all predictors (B=0.31, t=5.67, p < 0.001),
highlighting the significance of this practice in enhancing the pace of delivery and providing
reliable system performance. On the whole, these results prove that both management and
technical aspects of the environment are critical to improving system efficiency in full-stack

development conditions.
Discussion

The results of the research are effective evidence to support the idea that managerial and
technical practices play a significant role in system efficiency within full-stack development
settings. The Agile Methodologies (AM) were identified to contribute positively to the efficiency
of systems, which can attest to the fact that iterative development, constant feedback, and
adaptive planning are the ways of improving the flexibility and shortening the project timelines.
This is consistent with previous research that Agile practices enhance responsiveness and enable
teams to better cope with complex tasks of software development. Project Management
Capability (PMC) also proved to be a good predictor of efficiency in the system indicating that
the efficient allocation of resources, coordination, and planning are essential to the successful
implementation of development projects. These findings support the point that the managerial
capabilities can be considered as strategic resources, which the Resource-Based View suggests,

and they help to make organizational goals and technical processes more aligned.

In the same manner API Optimization (API) was identified to have a profound positive effect on
system efficiency through system responsiveness and scalability. This observation underlines the
increasingly accepted idea of the necessity of optimized APIs in ensuring smooth data exchange
and integration in the new distributed and microservices-based architectures. The most

significant impact was observed on the efficiency of systems with DevOps Automation (DA)
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emphasizing the importance of automated deployment pipelines, continuous integration, and
continuous delivery in decreasing the speed of software delivery and the number of mistakes.
Based on the results, it is implied that the DevOps practices do not only improve the operational
efficiency but assist the dynamic capabilities of firms due to their ability to quickly adapt to the
changing technological and business environment. Taken collectively, these results highlight the
importance of the fact that a synergy of technical perfection and strong managerial practices is

crucial in attaining high performance of the system in full-stack development.

In summary, the present research establishes that Agile methodologies, project management
capability, API optimization, and DevOps automation are all important predictors of system
efficiency when developing full-stack. Through a combination of these managerial and technical
practices, organizations will become more scalable, responsive and fast-delivering and will have
a competitive advantage in a fast-moving digital environment. The research is relevant to the
literature because it presents an empirical framework which integrates managerial capabilities
and technical development practices in a Structural Equation Modeling (SEM) framework, which

offers both theoretical and practical information.

In practical terms, managers and IT leaders are advised to consider the implementation of the
Agile approaches and enhance the flexibility and track the iterative progress, at the same time
investing in the development of the project management to make sure that complex tasks are
coordinated. APIs should be optimized to enhance the interoperability and responsiveness of the
system, especially those that use distributed services. Also, DevOps automation needs to be
applied in organizations to streamline the software delivery process, minimize human error, and

improve continuous deployment.

There are theoretical and managerial implications of the study. It is theoretically the expansion of
both Resource-Based View and Dynamic Capabilities Theory because it empirically proves the
interaction of managerial and technical resources to improve system efficiency. On the
managerial level, it offers practical advice to companies that want to streamline their
development processes and attain operational perfection. With the proper combination of Agile,
project management, API optimization, and DevOps practices, organizations not only can
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enhance the efficiency of the system but also can create the environment in which constant
innovation can be implemented and improved response to technological changes can be
achieved. This combined method is especially essential in companies that deal with extremely
competitive markets and are based on technology since the work of the system directly affects

the business results.
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