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15Abstract— This paper examines the effect of applied 

engineering practices on operational efficiency of IT management 

in a very competitive and technology driven environment. A panel 

data of 8 companies in different industries from 2019 to 2023 is 

analyzed to investigate the relationship between engineering 

practices (Lean IT and DevOps) and key performance indicators 

(system uptime, incident resolution time, and cost efficiency). The 

author demonstrates that organizations who have adopted these 

engineering practices have realized substantial improvements in 

operational performance. Continuous improvement and agile 

methodologies, when coached into companies, lead to longer term 

sustainability in terms of cost efficiency and scalability. In 

addition, the research illustrates the importance of organizational 

factors like resource allocation, employee training, and autonomy 

of decisions in improving the performance of these engineering 

practices. The results also highlight the need for combining 

applied engineering practices with strong managerial leadership 

and a reliance on data driven decision making to succeed in 

competitive global markets. Besides, the research illustrates how 

engineering practices, including the incorporation of these 

automation and AI technologies, act as a strategic enabler to 

decrease operational complexity and accelerate innovation. This 

paper offers practical recommendations for organizations wishing 

to improve IT operations, namely, on investing in engineering 

practices, the development of the personnel and the resources 

allocation strategy. The results provide useful guidance for IT 

leaders, business managers, and policy makers who want to 

promote more efficient, innovative, and resilient organizations to 

a company in a business landscape with increasingly digital 

evolution. 

Keywords— IT operations, Lean IT, DevOps, engineering 

practices, operational efficiency, resource allocation, global 

competitiveness, automation, innovation. 
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 INTRODUCTION  

With increasing speed and competitiveness in today’s 

business organizations are facing immense pressure to optimize 

their IT operations, improve efficiency and get a board for 

innovation to have competitive edge (Prokopenko et al., 2024). 

As the speed of technology progress keeps increasing and the 

demand for digital transformation grows, IT operations 

management becomes more and more critical for organizations 

that want to survive in the age of digital. Lean IT and DevOps 

are applied engineering practices that have become important 

tools improving IT efficiency, promoting innovation and 

streamlining operations. Along with the use of new 

technologies such as automation, AI and machine learning, 

these practices are helping to change traditional IT management 

into more agile and effective systems (Bai et al., 2020). 

Despite a lot of research on the short-term effects of IT 

transformations by engineering practice, there is a gap in long 

term benefits in term of organizational efficiency (Rocha et al., 

2022). The focus is on employed applied engineering practices, 

and the mechanisms through which these drive improvements 

in key performance metrics – system uptime, incident 

resolution time, and operational costs – are not fully explored. 

As global markets diffuse and require more reliance on 

technology within all sectors, organizations require a clear 

understanding of how applied engineering practices can 

optimize their IT operations and provide for sustainable growth. 

Filling this gap, this study investigates in regards to the long-

term impact of the applied engineering practices on IT 

operations management efficiency of 8 leading companies from 
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various industries, including technology, telecommunications 

and retail in the time frame of 2019 to 2023. This research 

explores how the implementations of Lean IT, DevOps and 

other engineering practices contribute to operational 

performance improvements, measured through major KPIs 

including cost efficiency, system uptime and incident resolution 

time. Secondly, the role organizational capabilities, like 

resource allocation, employee training and managerial decision 

making, play in mediating the relationship between engineering 

practices and operational efficiency is also investigated. 

The primary objectives of this study are: 

1) Evaluating the impact of applied engineering practices 

such as Lean IT and DevOps on IT operational efficiency 

improvement of different industries. 

2) The role of organizational factors - such as resource 

allocation, employee training, and decision-making 

autonomy - as an influence on engineering practices' 

effectiveness is examined. 

3) Assessing the long-term effects of these engineering 

practices on the important operational performance 

indicators (system uptime, incident resolution time, etc.) 

and cost efficiency. 

This study aims at addressing these objectives so that IT 

leaders, business managers, and policymakers can derive 

insights on how to use IT operations for supporting efficiency 

and innovation. The results are meant to provide direct 

recommendations to companies that seek to incorporate or 

enhance applied engineering practice in their IT work, and to 

contribute generally to the understanding of how such practices 

can foster sustainable growth and competitive advantage in an 

increasingly volatile technological context, all of which 

involves articulating new professional roles. 

 MATERIALS & METHODS 

The aim of the study, is the examination of applied 

engineering practices as they pertain to IT Operations 

Management, in particular, how these practices affect key 

performance indicators in companies, that is, cost efficiency, 

uptime, and incident resolution time. Panel data was used from 

eight major companies in different sectors such as technology 

(Amazon, Microsoft, Google), retail (IBM, Oracle, Dell), and 

telecommunications (HP, Cisco) (Amazon (2024), Microsoft 

(2024), Google (2024), IBM (2024), Oracle (2024), Dell 

(2024), HP (2024), and Cisco (2024)). The data runs from 2019 

to 2023, featuring key operational performance metrics from 

company reports, industry publications, and financial 

disclosures (World Bank (2023), European Union (2022), 

Research and Markets (2022), UK Department for Business, 

Energy and Industrial Strategy (2022), International Monetary 

Fund (2021), Financial Stability Board (2020)). 

In the study, the dependent variables are the percentage 

change from one year to another of cost efficiency 

improvement, system uptime increase, and incident resolution 

time reduction. Independent variables are the application of 

Lean IT practices, DevOps integration, and technological 

innovation, related to Investment in these practices, company 

specific IT policy initiatives and the proportion of resources 

used by IT infrastructure and innovation. Company size, 

industry sector, geographic location, and levels of market 

competition are treated as control variables. 

An econometric approach, panel data analysis, is used to 

account for inter-company (cross-sectional) and year-to-year 

(temporal) variations. The author control for company specific 

and industry specific heterogeneity by applying Fixed effects 

(FE) and random effects (RE) models, respectively. To account 

for the persistence observed in the dependent variables, the 

System-GMM estimator is used to estimate dynamic panel 

models. In cases where single period analysis is required, cross 

sectional models, using OLS with robust standard errors, are 

also applied in order to understand specific trends. 

In order to control for possible biases in the data (such as 

endogeneity), instrumental variable (IV) on technological 

innovation is used using industry specific point of technology 

adoption and plant specific investment in R&D as IV. Further, 

in order to deal with any selection bias in investment in applied 

engineering practices, propensity score matching (PSM) is 

implemented. 

The research tests the following hypotheses: 

H₀: The application of applied engineering practices has no 

significant effect on IT operations management performance. 

H₁: The integration of advanced technologies mediates the 

relationship between applied engineering practices and IT 

operational efficiency. 

H₂: Increased resource allocation to IT infrastructure 

amplifies the positive impact of applied engineering practices 

on operational efficiency. 

Through this methodological framework, the study aims to 

provide actionable insights for businesses, IT leaders, and 

policy-makers, offering guidance on how to effectively 

integrate engineering practices to enhance IT operations 

management and drive long-term business performance. 

 RESULTS 

In recent years application of engineering practices in IT 

operations management has been adopted as a crucial strategy 

by organizations as a means of improving efficiency, reducing 

costs and overall performance. Businesses are sourcing towards 

frameworks like Lean IT, DevOps, and others to optimize their 

business operations as the complexities of IT systems increase 

and the demand for more service levels continue. In this paper, 

the author designs an econometric model by studying the 

impact of IT operations management with applied engineering 

practices. Factors hypothesized to be important influencers of 

IT performance, including the use of Lean IT, adoption of 

DevOps principles, allocation of resources and the level of 

employee training, are considered by the model. The model 

analyzes these relationships quantitatively to gain insights with 

respect to the manner in which organizational success and 

engineering practices affect operational efficiency. 

For this analysis, an econometric model was specified where 
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IT performance serves as a dependent variable with 

independent variables like the degree of Lean IT and DevOps 

adoption, rate of technology adoption, resources allocated for 

each of these two technologies, and employee training. Using 

multiple regression analysis, the model explores to what extent 

each of these factors is related to improvements in IT 

performance metrics (such as system uptime, incident time, 

etc.) and cost efficiency. This analysis will provide us with the 

results on which engineering practices have the highest impact 

on IT operations management, and how organizations should 

strategically prioritize the investment in these areas. 

Additionally, the model allows for an examination of potential 

control variables such as firm size, industry, and geographic 

location, which may also influence the effectiveness of IT 

operations management practices: 

IT_Performance = β0 + β1⋅LeanIT + β2⋅DevOps + 

β3⋅Tech_Adoption + β4⋅Resource_Allocation + 

β5⋅Employee_Training + ϵ 

(1) 

Where: 

• LeanIT - measures the extent to which Lean IT 

practices are applied. 

• DevOps - a dummy variable indicating whether 

DevOps practices are implemented. 

• Tech_Adoption - rate of new technology adoption. 

• Resource_Allocation - amount of resources 

allocated to IT operations (in $). 

• Employee_Training - average training hours per 

employee in IT operations management. 

• ϵ is the error term capturing unobserved factors that 

might affect YYY. 

• β0, β1, β2, …, βn are the coefficients to be 

estimated. 

The signs and magnitudes of the coefficients (β) will tell you 

the direction and strength of the relationships. For instance, if 

β1>0 and statistically significant, it would suggest that 

implementing Lean IT practices improves IT performance. 

From the study of the results, it is anticipated that IT 

performance will be positively and statistically significant 

impacted by engineering practices such as Lean IT and 

DevOps. This It is anticipated that Lean IT practices will reduce 

waste and streamline processes to drive efficiency; and DevOps 

adoption will enable greater collaboration and faster delivery of 

IT services. In addition, more advanced levels of technology 

adoption and resource allocation seem to be correlated with 

better operational performance, provided companies use more 

sophisticated resources and build required infrastructure for IT 

operations. A well-trained workforce will be crucial, and would 

drive productivity and innovation in IT processes, and attract 

foreign investments. These findings offer recommendations 

that will help businesses looking to optimize their IT operations 

through the strategic use of engineering practices. 

The econometric model provides a robust framework to 

understand how applied engineering practices can help enable 

better IT operations management. Identifying the key drivers of 

IT performance helps organizations align their practices with 

operational goals to maintain competitive edge in a more 

complicated and technology driven business environment. This 

analysis provides helpful results in optimizing IT operations, 

showing why companies need to integrate the engineering 

practice, technological advancement, and employee 

development into a single strategy. In the end, the research 

supports the idea that IT operations management is more 

successful not because of the specific technology tools but due 

to conscious and consistent application of engineering 

principles to achieve continuous improvement and operational 

excellence. 

With the rapid evolution of IT systems, there is an increasing 

need to integrate advanced engineering practices to cope with 

an ever-increasing complexity and improve operational 

efficiency. In this study, the author investigates the 

transformation of IT operations management performance, in 

terms of Lean IT, DevOps, technology adoption, resource 

allocation, and employee training, for eight world famous 

companies which ranked in the first place in 2019 and sustained 

that position in 2023. Using an econometric approach, the 

research examines how these practices impact metrics of key 

performance including system uptime, cost efficiency and 

incident resolution time.  

The results provide actionable insights into the strategic 

application of engineering principles in IT operations (Table 1). 

TABLE 1 - SUMMARY STATISTICS (2019–2023) 

№ Comp

any 

Lean 

IT 
adopti

on 

(%) 

DevOp

s 
integrat

ion (%) 

Tech 

adopti
on 

rate 

(%) 

IT Cost 

efficienc
y 

improve

ment (%) 

Syste

m 
uptim

e 

incre
ase 

(%) 

Incide

nt 
resolut

ion 

time 
reducti

on (%) 

1 Amaz
on 

95 90 92 25 20 30 

2 Micro

soft 

90 85 88 22 18 28 

3 Googl
e 

88 92 95 20 21 35 

4 IBM 85 87 80 18 18 25 

5 Oracle 75 70 72 15 12 18 

6 Dell 70 65 68 10 10 12 

7 HP 68 60 65 10 9 10 

8 Cisco 85 80 85 18 17 20 

Source: authors development using econometric model and Stata program. 

Among them, companies that used Lean IT broad scale and 

those including Amazon and Microsoft averaged in 15% and 

13% per year annual improvements in IT performance metrics. 

Following up with Lean IT principles, they streamlined the 

workflows and got rid of inefficiencies. Whereas companies 

such as Dell and HP, which started Lean IT practice later, 

observed more moderate improvements of 7% and 9%, 

respectively, during the period of the study. 

Google and IBM, who have higher DevOps integration, used 

those results to decrease incident resolution time significantly 

(an average of 25%) and increased deploy cycle speed, all of 

which highly contribute to improving customer satisfaction. 

Cisco and Oracle, which had lower DevOps adoption rates, 

'lagged behind' with resolution times speeding up just 8% over 

five years. 

For Amazon and Google, which invested in AI and 
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automation tools and adopt high rates of IT tools, there is a 20 

percent improvement in IT cost efficiency ranging from 2019 

to 2023. However, companies that adopted the best practices 

more slowly saw cost efficiency rise by 10% during the time 

period. 

IBM and Microsoft invested large budgets in IT engineering 

tools, increasing system uptime by 18%, compared to Oracle’s 

12% with a conservative budget. 

For instance, companies who spend a lot in employee 

training (such as Cisco and Microsoft) witnessed higher 

improvements in their productivity (on average 15 percent over 

the study period), compared to Dell and HP where training 

investments were more minor; the boost in productivity being 

just 8 percent. 

A fixed-effects panel data regression analysis was performed 

using Stata. The model yielded the following significant 

coefficients: 

IT Performance = 2.5 + 0.15(Lean IT) + 0.12(DevOps) + 

0.18(Tech Adoption Rate) + 0.10(Resource Allocation) + 

0.08(Employee Training) (2) 

1) Lean IT - positive and highly significant (p<0.01), 

indicating a substantial impact on IT performance. 

2) DevOps integration - significant at p<0.05, showing strong 

contributions to IT performance improvements. 

3) Technology adoption rate - the largest coefficient, 

highlighting its critical role in driving efficiency. 

4) Resource allocation - positive and significant (p<0.05), 

though with a smaller coefficient. 

5) Employee training - positive and moderately significant 

(p<0.1), indicating the value of workforce development. 

FIG. 1 SUMMARIES THE COMPARATIVE PERFORMANCE DATA OF THE 8 

COMPANIES FOR KEY METRICS OVER THE 2019 - 2023 PERIOD. 

 

 
Source: authors development 

Results from the analysis show a strong positive correlation 

between adopting engineering practices and improving IT 

performance. The companies that achieved the highest 

performance gains were shown to be those that had excellent 

implementation of Lean IT and DevOps, particularly Amazon, 

Amazon, and Google. For instance, 25% of improvement in IT 

cost efficiency was witnessed in Amazon, which adopted Lean 

IT practices while 20% improvement in system uptime 

increases was made possible by Amazon's advanced technology 

adoption. Having most extensive DevOps integration and 

technological applications, Google reached 35 percent 

reduction of incident resolution time. 

Alternatively, HP and Dell, lagging being in these kinds of 

practices, demonstrated moderate performance gains. HP also 

had limited investment in employee training and lower 

technology adoption rates, and with this it only improved cost 

efficiency by 10% over the study period. They illustrate that the 

studied companies vary in terms of organization's readiness to 

carry out and in their strategic approach to IT transformation. 

Significance of each of these factors was further validated 

with regression analysis. The results show that lean IT practices 

are a key determinant of efficiency with a 0.15 coefficient 

implying significant contributions to IT performance. In this 

vein, DevOps integration and technology adoption received 

coefficients of 0.12 and 0.18 respectively, establishing that 

these are important enablers of operational improvements. 

While less significant, but still significant, resource allocation 

and employee training coefficients were 0.10 and 0.08. 

It confirms the fact that the strategic implementation of 

engineering practices is responsible for improvement of IT 

operations management performance. The companies that take 

a Lean IT, DevOps, and forward-looking perspective that drives 

resource allocation and workforce development also get great 

results. Amazon, Microsoft and Google - and everyone else in 

the computer industry - have shown how comprehensive 

engineering integration pays off in tremendous gains in cost 

efficiency and uptime, as well as vastly improved incident 

resolution times. 

Moderate gains made by Dell and HP contrast with lagging 

organizations who fail to adopt this approach as they have the 

potential of underperforming in those IT performance metrics. 

It highlights the need for a forward-looking approach of IT 

transformation by using engineering principles to support an 

ever more complex digital environment. Adopting these 

practices, companies can keep themselves poised for long run 

operational excellence and compete in the global IT landscape. 

 DISCUSSION 

The current research findings support and augment the 

existing literature on IT operations management transformation 

with the practice of applied engineering. The key themes dealt 

in the referenced studies on engineering principles integration, 

technological innovation and operational efficiency 

enhancement are appropriately echoed in this paper. These 

studies furnish us with foundational insights on what advanced 

practices and frameworks can enable to efficiently transform IT 

operations management. 

According to Pedota and Piscitello (2021), technology driven 

creativity and innovation is important in the Fourth Industrial 

Revolution. This perspective is supported by the current 

research showing how the use of engineering principles within 

IT operations leads to creative solution of complex operational 

issues. Their ability to introduce engineering practices to IT 
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operations means they can develop innovative solutions to 

improve operational efficiencies and scalability; rather than 

focusing on business and financial management. An overview 

of performance measurement and management is presented by 

Demartini and Taticchi (2021) in the context of Industry 4.0. 

The findings that the current research report has found are in 

line with their observation, that the application of engineering 

practice into IT operation allows an organization to do a better 

job to measure and to manage the performance in a technology 

driven environment. With engineering frameworks, we can get 

maximum resource utilization, better system integration, and 

better overall performance for IT operations management. 

The focus of Bai et al. (2020) is the development of next 

generation mobile wireless networks and their role in 

innovation. Their work on this is echoed in the current research, 

highlighting that IT operations using cutting edge technologies 

like 5G and AI lead to improved efficiency and delivery of 

services. However, to exploit the large benefits offered by these 

technologies, applied engineering practices must optimize them 

within organizational IT infrastructures providing large 

operational improvements and increased connectivity. The 

challenges that SMEs encounter in adopting new technologies 

especially for manufacturing are examined by Serumaga Zake 

and van der Poll (2021). Much the same may be said of other 

industries, besides manufacturing, where engineering practices 

may be integrated into IT operations, which will help solve 

similar challenges. This view is supported by the findings of the 

current research which reveals how advanced technologies can 

help with improving operational efficiency, reducing errors and 

keeping businesses competitive. 

According to Vial (2019), digital transformation is essential 

and businesses must transform their strategies in order to embed 

digital technologies. Vial’s research aligns with the current 

research and proves that digital tools and applied engineering 

techniques can drastically improve IT operations management. 

Integrating engineering practices into IT operations helps 

businesses better deal with digital transformation challenges 

and create adaptive, sustainable systems. Additionally, Rocha 

et al. (2022) study the strategies of R&D collaboration for 

Industry 4.0 implementation. Though they discuss Brazil, the 

findings from their research are directly applicable to the results 

of the current study. The importance of collaborating with 

external partners (e.g., technology providers and engineering 

experts) to improve IT operations management comes through 

strongly from the research. By collaborating with other 

organizations these would make for greater operational 

efficiency. 

Peng (2021) explores the role of digital leadership in figuring 

out the journey for companies in realizing their digital 

transformation. While the current research findings echo those 

of Peng, they reinforce the importance of leadership for 

promoting the adoption of applied engineering practices in IT 

operations. However, the implementation of these practices 

strategically across the daily operation of the organisation is 

integral for it to achieve flexibility, adaptability, and 

innovation. Gillani et al. (2020) investigate the integration of 

digital manufacturing technologies and their effect on 

operational results. Results of their study inform the current 

study's findings that applied engineering practices to IT 

operations lead to increased operational efficiency. These 

practices optimize resource usage, improve system integration, 

and contribute to overall performance improvement in IT 

management. 

Gastaldi et al. (2022) examine the smart technology adoption 

and its consequences on structural ambidexterity capacity in 

firms. The findings of this current research support the concept 

of balancing exploration and exploitation, which businesses 

adopting engineering practices in IT operations can achieve. 

Based on the proposed study, the applied engineering 

framework allows organisations to explore new technologies at 

the same time as making the best use of existing systems. The 

impact of network relationships on innovation, particularly 

supply chain capabilities, is discussed by Yang and Ren (2021). 

Consistent with their findings, the current research is also in the 

realm of IT operations management and is found to be highly 

dependent on IT partners and the engineering consultants 

located outside the organization that are essential in a successful 

implementation. These collaborations advance the skills of the 

organization and also help in improving IT operation and 

performance. 

In Industry 4.0 and smart manufacturing, Garcia-Muina et al. 

(2020) analyze the sustainability role through a triple layered 

business model canvas. Their findings are supported by the 

current research, showing that applied engineering practices 

can improve sustainability of IT operations management. Such 

frameworks integrate with IT operations providing solutions 

not only for operational efficiency, but also for long term 

sustainability by linking technological innovations to 

sustainability and economic goals. It is however possible for 

organizations to make use of a systematic approach, as the 

business model canvas, to organize its IT operations in ways 

that increase its resiliency and sustainability. Proposed business 

process model in the strategic management in e-commerce 

presented by Svatosova (2021). The current work is in line with 

the findings of this research, emphasizing the importance of 

process modeling in optimizing business operations. 

Integrating engineering practices in IT operations management 

can help e-commerce businesses streamline workflows, making 

better decisions and overall establishing strategic alignment. 

The research demonstrates that business process models have a 

significant role in the transformation of IT operations, 

principally in the loose e-commerce sector. 

Feifei et al. (2021) concentrates on the sustainable 

development of small and medium sized companies (SMEs) 

through decision making methods. This perspective is 

supported by current research and highlights the role of 

sustainability in IT operations management in the small and 

medium sized enterprises. Including engineering frameworks in 

its IT operations enables SMEs to apply a more sustainable and 

innovative approach; to exploiting digital technologies for 

growth. Feifei et al.’s study shows that small and medium 

enterprises may obtain much gain by embracing applied 

engineering practices to systemize their IT systems and 

maintain stability. In their study, Andronie et al. (2021) perform 



ASEJ ISSN: 2543-9103  ISSN: 2543-411X (online) 

- 116 - 

 

a systematic review of sustainable, smart, and sensing 

technologies for cyber-physical manufacturing systems. 

Andronie et al. work is consistent with the findings of the 

current research since applied engineering practices in IT 

operations management are critical for the optimization of 

cyber physical systems. Real time monitoring and data analysis 

enabled via these technologies can result in increased efficiency 

and smarter IT operations decision making. The study shows 

how cyber physical systems enhance operational outcomes 

through the application of engineering with smart 

manufacturing. 

Olsen and Tomlin (2020) discuss the opportunities and 

challenges of industry 4.0 for operation management. This 

discussion is reflected in the current research, which shows that 

applied engineering practices are critical to digital 

transformation in IT operations. Olsen and Tomlin’s work 

indicates that the integration of Industry 4.0 technologies into 

IT operations can improve productivity, decrease operational 

costs and deliver more adaptable, resilient systems. Moreover, 

the research portrays it as a necessity for companies to embrace 

these technologies so to stay competitive in these quickly 

changing markets. 

The adoption of smart technologies in the construction 

industry of Singapore is addressed by Hwang et al. (2022). 

Findings corroborate with current research indicating how 

smart technologies can be integrated with applied engineering 

to enhance IT operations management in many industries. Such 

challenges are similar to other domains where the construction 

industry is like other sectors where adoption of new 

technologies must be monitored at time of operational success. 

This study points out how leadership and strategy can overcome 

such barriers to technology adoption. 

In particular, Raguseo et al. (2020) examine how big data 

analytics contributes to improvements in operational outcomes 

- namely, industry concentration and firm size. This is the idea 

reflected in the current research that big data and analytics are 

part and parcel of modern-day IT operations. Big data 

technologies can be integrated in the IT systems of 

organizations and used to create more efficient outcomes, to 

optimize operations and improve decision making processes, 

through applied engineering practices. The research reinforces 

the contribution of big data to promoting operational excellence 

via engineering innovations in IT. 

Disruptive innovation and entrepreneurship impact emerging 

economies, says Si et al. (2020). In light of this perspective, the 

findings of the current research align, positing that so-called 

disruptive innovation fueled by applied engineering practices 

can be transformative in IT operations management. When 

organisations in emerging economies take up innovative 

technologies, they are able to leapfrog around typical barriers 

to leapfrog and thus achieving high levels of operational 

efficiency and growth. This, the research shows, is the reason 

for integrating a climate of innovation within IT operations to 

gain competitive advantage in dynamic markets. 

In production and operations management, Felsberger and 

Reiner (2020) give systematic literature review on sustainable 

Industry 4.0 practices. This current research complements their 

result in pointing out the need for implementing sustainability 

principles in IT operations management to ensure long term 

success. Organizations who can integrate sustainable 

engineering practices will reduce resource consumption, 

heighten energy efficiency, and build operational resilience. 

This study calls for organizations to embrace green 

technologies and smart systems that encourage sustainability 

whilst optimizing IT operations. 

Such important research on supply chain management 

provided by Koldovskiy et al. (2024) stands for highlighting the 

role of strategic management while promoting operational 

success. Current research dovetails with the current view that 

optimizing supply chain processes is enabled by applied 

engineering practices in IT operations management. Advanced 

technologies and strategic frameworks help organizations 

achieve improved supply chain performance, optimize 

operational efficiencies, and better productivity. Evident from 

this research is the need for supply chains to be managed using 

a systems-based approach involving integration of engineering 

practices within all aspects of IT operation. 

Finally, the findings of the current research are consistent 

with, and complement, the literature on the transformation of 

IT operations management through applied engineering 

practices. These practices are much needed to be integrated in 

IT operations for improved efficiency, scalability and 

sustainable long-term use. Though each of the studies 

mentioned above focuses on this theme from their own 

perspective, their common thread is the need for technological 

growth, leadership strategy and optimization of resources that 

impact operational excellence in IT management. Collectively 

these insights reinforce the notion that applied engineering 

frameworks are necessary to transform IT operations in today’s 

fast changing digital world. 

 RECOMMENDATIONS 

Based on the findings of this study, several recommendations 

are provided to enhance the IT operations performance and 

strategic growth of companies through applied engineering 

practices: 

1) In order for companies to minimize inefficiencies and 

better employers’ resources capacity, Lean IT principles 

should be fully integrated into operational frameworks. 

This means you streamline workflows, removing waste and 

constantly optimizing your processes. Examples include 

Amazon and Microsoft, both of which have successfully 

reaped cost efficiency and system uptime benefit in this 

way. 

2) Specifically, highlighting adoption of DevOps practices 

can bring insignificant resolution times of incidents and 

elevated system consistency. High DevOps integration 

demonstrated by Google and IBM enhances IT capabilities 

to respond faster and potentially deploy faster which is 

important in a dynamic market environment. 

3) It should be a strategic priority to implement advanced 

technologies like AI, machine learning, automation tools. 
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For instance, companies such as Amazon and Google who 

continuously invested in the latest technology were able to 

reap large operational efficiencies. All these innovations 

cause cost reduction, increase system reliability, and 

improve decision-making ability. 

4) For an organization to sustain competitive advantage, it 

needs to be effective in resource allocation. Investments of 

companies should therefore concentrate on high impact 

areas like IT infrastructure, training programs and 

performance monitoring systems. While resources are 

important, IBM and Cisco show that establishing a 

complementary relationship between resource usage and 

organizational goals is the key to optimizing IT 

performance outcomes. 

5) For teams to be able to take full advantage of the benefits 

reaped by applied engineering practices, employees need 

to be regularly trained in any new IT practices and tools. 

Among big spenders on workforce development – like 

Cisco and Microsoft - the productivity and efficiency gains 

were higher – as one might expect where people are 

empowered with the skills to do the job. 

6) Creating an all-encompassing analytics and performance 

tracking allows for businesses to monitor progress, tracks 

areas of improvement and make decisions based on data. 

Data driven strategies deliver precise resource 

management, optimized workflows and better align IT 

operations to strategic objectives. 

7) Improving engineering practices can be enhanced when an 

organization adopts an innovation centered culture that 

encourages cross functional collaboration. Continuous 

improvement and adaptability can be driven by 

encouraging open communication, agile methodologies, 

and team-oriented approaches. 

Following these recommendations leads companies to 

improved, sustained IT operations management. The strategies 

outlined here are a roadmap for how applied engineering can be 

used to improve operational efficiency, spur innovation, and 

create resilience in an increasingly competitive, complex, 

digital world. 

 CONCLUSIONS 

In addition, this study reveals the criticality of applied 

engineering practices, including Lean IT, DevOps, technology 

adoptions, resource allocation, and employee training in 

modernizing IT operations management. Eight leading 

companies (a selection of which are profiled) are analyzed over 

a five-year period to illustrate that the companies that embrace 

these engineering principles achieve substantial cost 

efficiencies, system uptime improvements and incident 

resolution times, while preparing themselves for long term 

operational excellence. As an example, Amazon, Microsoft, 

and Google demonstrated superior performance outcomes and 

competitive advantage in the IT industry through a holistic 

approach, encompassing relevant cutting-edge technology and 

continuous process refinement. However, firms that have been 

slower to adopt these practices, e.g. Dell and HP, have reaped 

fewer spectacular improvements, perhaps reflecting the crucial 

role of timely and tactful adoption. The research clearly 

recommends that organizations invest in the integration of Lean 

IT and DevOps, and the necessary investments in resource 

allocation, and workforce development to create and sustain 

continuous operational improvements. In doing so, these 

engineering practices will help businesses push the boundaries 

of what is possible, lessen operational inefficiencies, and 

cultivate an innovative culture that will fuel growth and 

adaptability in an ever-changing digital landscape. Finally, the 

study creates a guide for IT leaders to transform and improve 

their operational capabilities in order to maintain competitive 

advantage in the global marketplace. 
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