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Annotation. The article examines the economic efficiency of software testing automation
as a strategic factor in reducing project costs and strengthening profitability in the IT sector.
Unlike traditional manual approaches, automated testing is presented not only as a cost-cutting
mechanism but also as a source of methodological innovation that transforms quality assurance
into a proactive component of project management. The study emphasizes the integration of
advanced frameworks - such as continuous testing environments, DevOps-oriented pipelines,
and model-based testing - that enable organizations to detect defects earlier, shorten release
cycles, and ensure higher product stability. By embedding automation directly into agile and
DevOps workflows, firms can accelerate delivery without compromising quality standards.
Particular attention is devoted to intelligent orchestration tools and Al-assisted techniques for
data-driven test case generation, which reduce human bias and improve coverage of complex
user scenarios. Hybrid methods that combine regression automation with exploratory testing
are interpreted as essential for balancing efficiency with creative error detection. These
practices are shown to optimize resource allocation, minimize the risks of critical failures, and
provide a measurable return on investment by linking testing outcomes to financial indicators
of project success. The article also presents empirical evidence from IT projects of various
scales, demonstrating how automation frameworks enhance scalability, adaptability to volatile
market conditions, and transparency in quality metrics for stakeholders. Overall, testing
automation is conceptualized not merely as a technical upgrade but as an economic and
strategic instrument that strengthens competitiveness. It allows companies to align budget
efficiency with long-term innovation capacity, ensuring both immediate savings and
sustainable profitability in dynamic IT markets.
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ExoHOMiYHa epeKTHUBHICTh aBTOMAaTHU3alLii TECTYBAaHHS IPOrPaMHOro
3a0e3ne4YeHHs AJIA ONTUMIi3alii BUTpaAT Ta NiABULLEHHA NPUOYTKOBOCTI IT-npoeKTiB
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niIX0AiB, aBTOMaTHU30BaHe TeCTYBaHHA INPEJCTABJEHO He JIMIIe K MeXaHi3M CKOpOYeHHs
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BUTpAT, a U AK J>)Kepesio MeTOL0JI0TIYHUX iHHOBALil, 1[0 TIEPeTBOPIOE 3abe3ne4eHHs IKOCTI
Ha MPOAKTUBHUM eJIEMEHT yINpaBJiHHA NPOEKTOM. JloCai/pKeHHA MiKpec/Io€e iHTerpauiro
nepe/loBUx PperdMBOPKIB - TakKUX SIK cepe/loBUIA Oe3nepepBHOro TecTyBaHHs, DevOps-
Opi€EHTOBaHI MaWMJIAaWHU Ta TECTYBAaHHS HAa OCHOBI MoJieJiel, — sIKi J03BOJISIIOTh OpPraHizauisim
paHime BHUABJIATU JedeKTH, CKOPOYyBaTU LMUK/JIM BUIYCKy Ta 3abe3nedyyBaTH BHUILY
CTabi/bHICTh MPOAYKTY. BipoBa/»kxeHHs1 aBTOMaTHU3alii 6e3nocepeHbo B agile- Ta DevOps-
npolecd J03BOJISIE NPUCKOPUTH JOCTAaBKy MPOAYKTY 6€3 KOMIPOMICIB L[0[0 CTaHJApTIB
akocTi. Ocob6/1MBa yBara NpuiIIETbCS iHTeNEKTYa/IbHUM OpKeCTpaliiHUM iHCTpyMeHTaM Ta
MeToAuKaM i3 migTpuMkoto Il ans reHepanii TecT-kelciB Ha OCHOBI JaHUX, 110 3MEHIIYE
BIIMB JIIOJACBKOTO aKTopa Ta MOKpallye MOKPUTTS CKJIAJAHUX ClLeHapiiB KOpHUCTyBaya.
[i6bpuaHi MeToau, sKi MNOEAHYIOTb aBTOMAaTH3allil0 perpeciiHOro TeCcTyBaHHA 3
eKCIJIODAaTUBHUM TeCTYBaHHSM, pO3IJAJAIOTbCA SK HeoOXifHI JJd 6GajiaHcy Mix
epeKTHUBHICTIO Ta KpeaTMBHUM BHSBJIEHHSM NOMUWJIOK. [loka3aHo, 1[0 Taki MNpaKTHUKH
ONTHUMI3YIOTh PO3MOAiJA pecypciB, MiHIMi3yIOTb PU3UKHM KPUTUUYHUX 300iB Ta 3a06€3Me4Yy0Th
BUMIipIOBaHy BiAJady iHBECTHLIM NIJIAXOM VB'I3yBaHHSA pe3y/bTaTiB TeCTyBaHHS 3
¢$iHaHCOBUMMU NMOKA3HUKAMU yCHILMIHOCTI MPO€EKTY. CTaTTS TaKOX MiCTUTb eMnipryHi gaHi 3 IT-
NPOEKTIB pi3HOTO MacwITaby, IeMOHCTPYIOUH, 1K aBTOMaTU3alilMHi ppeIMBOPKHU NiJBUILYIOTh
MaclITaboBaHICTh, aJANTUBHICTh 0 MiHJIMBUX PUHKOBUX YMOB Ta MPO30PICTh MOKAa3HUKIB
AKOCTI Ji/1f 3alliKaBJIEHUX CTOPiH. 3arajioM, aBTOMaTHU3allisd TeCTYBaHHA KOHLENTYali3y€ETbCA
He JIMlIe K TeXHiYHe OHOBJIEHHS], @ K €KOHOMIYHMUM Ta CTpaTeriyHUM iHCTPYMEHT, 110
3MiIJHIOE KOHKYPEHTOCIIPOMOKHICTh. BoHa /103B0OJIsSIE KOMNAHISAM MOEAHYBAaTH ePEKTUBHICTh
010/1>)KeTy 3 JOBTOCTPOKOBUM MOTEHIiaIoM iHHOBalili, 3a6e3ne4uyo4ud IK HeraHy eKOHOMIlo,
TaK i CTIKKy NpUOYTKOBICTh Ha AUHaMiuHuUX IT-puHKax.

Ki1ro4oBi c/10Ba: aBTOMaTHU3allisl TECTyBaHHS IPOrpaMHOro 3abe3neyeHHs], ONTHUMi3allis
BUTpAT, NpUOYTKOBicTb, DevOps, 6e3nepepBHe TeCTyBaHHS, TECTYBaHHS Ha OCHOBI MoJiesieH,
iHHoBauii B IT-npoekTax.

Introduction

In the conditions of global digital competition and economic uncertainty, IT projects
increasingly face the challenge of maintaining high quality standards while simultaneously
reducing development costs. Market volatility, growing customer demands for reliability, and
limited financial resources force companies to reconsider traditional approaches to software
quality assurance. Manual testing, which has long been the dominant practice, is no longer
sufficient in environments that demand rapid adaptation, frequent product updates, and
resilience to market turbulence.

The relevance of this study lies in the need to evaluate software testing automation not
only as a technical practice but also as a driver of economic efficiency and profitability. The
focus shifts from simple cost savings to the strategic use of innovative frameworks and methods
that reconfigure the very logic of testing. Among such methods, continuous testing within
DevOps pipelines, model-based approaches, and data-driven test generation play a key role.
These practices enable earlier defect detection, improved scalability, and faster adaptation of
IT projects to customer expectations and competitive dynamics.

Of particular significance is the growing role of hybrid testing strategies that combine
automated regression with exploratory testing, as well as the integration of orchestration
platforms that coordinate testing across complex infrastructures. By embedding automation
into the broader management of project lifecycles, IT companies can not only reduce direct
costs but also secure measurable returns in the form of higher product stability, shorter release
cycles, and improved stakeholder confidence. Thus, testing automation emerges as both an
innovative and economically viable foundation for sustainable competitiveness of IT projects.

The topic of software testing automation is actively evolving within modern IT and
management research. In publications [1; 2] attention is paid to the role of digitalization and
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big data in optimizing business processes and improving decision-making. Studies [3; 4]
emphasize the impact of automation on industrial efficiency and the importance of cost-benefit
evaluation in continuous engineering activities. Researchers [5; 6] highlight innovative
frameworks such as DevOps pipelines, model-based testing, and Al-driven approaches that
enhance scalability and reduce risks. At the same time, despite growing academic interest, the
direct link between testing automation and measurable economic efficiency in IT projects
remains insufficiently explored, which determines the relevance of further research in this
field.

The aim of the article is to investigate the essence and instruments of software testing
automation in IT projects, with a particular focus on innovative frameworks such as continuous
testing, DevOps-integrated pipelines, model-based testing, and Al-assisted test generation as
mechanisms for cost optimization and profitability enhancement. To achieve this aim, the
article sets the following objectives: to analyze the theoretical foundations of testing
automation and its distinction from traditional manual approaches in IT project management;
to identify key innovative methods and frameworks that provide earlier defect detection,
scalability, and greater product stability; to evaluate the economic effects of automation
through indicators of cost savings, risk reduction, and return on investment; and to conduct an
analysis of practical cases from IT projects that demonstrate the effectiveness of automation
strategies under conditions of market and technological turbulence.

Results

A review of the literature and practices in IT project management shows that software
testing automation has not only a technical but also a profound economic dimension. Its
efficiency manifests itself through cost optimization, shorter release cycles, lower defect
remediation costs, and the creation of conditions for improving overall profitability. A decisive
factor in these processes is the level of innovation of the applied frameworks and methods,
since they largely determine the economic return from automation [7; 8].

One of the most prominent directions is continuous testing within DevOps environments.
In traditional models, quality assurance was often postponed until the final stages of
development, while integrating tests into CI/CD pipelines enables automatic execution after
every code change. This allows defects to be detected earlier, reducing remediation costs
several times over, and shortens regression cycles from several days to just a few hours.
Company reports confirm that the adoption of continuous testing reduces time-to-market by
an average of 25-30 percent, directly affecting the speed of product monetization [9].

An important complement to this practice is model-based testing. The use of UML
diagrams, state charts, or business process models to automatically generate test cases
transforms the economics of QA processes. Applying MBT increases functional coverage by 15-
20 percent without raising preparation costs, lowers the likelihood of human error, and
accelerates the preparation of regression suites. This approach proves particularly effective in
domains with complex business logic, such as financial technologies and telecommunications
[10; 11].

Equally significant are the emerging practices of automated test-case generation using
artificial intelligence algorithms. Analysis of user logs and behavioral patterns helps uncover
rare scenarios that testers would usually overlook. As a result, production incidents decrease
by 10-15 percent, while the resources of QA teams are redirected from repetitive tasks to more
flexible exploratory testing. At the same time, test suite creation is accelerated by 20-25
percent, which yields an additional economic benefit [12].

Despite the rapid advancement of automation, abandoning manual testing altogether
remains impractical for most projects. Hybrid strategies that combine automated regression
checks with exploratory sessions are gaining wider acceptance. Such strategies provide the best
balance between cost and quality, enable the detection of complex errors beyond the reach of
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algorithms, and reduce overall expenses by 15-20 percent compared to fully manual testing.
For companies with limited budgets, hybrid approaches serve as an economically sound
compromise [13; 14].

Another important point is the use of test orchestration frameworks. These systems
coordinate the execution of hundreds of scenarios across cloud and multiplatform
environments, which is critical for large-scale IT projects. Orchestration improves
infrastructure utilization, provides stakeholders with transparent real-time reporting, and
reduces environment maintenance costs by 10-15 percent. As a result, testing evolves from a
narrow technical function into an integrated component of business-driven quality

management [14].

For clarity, Table 1 summarizes the comparative results regarding the economic efficiency
of different testing approaches.

Table 1
Economic efficiency of software testing frameworks
. . . . Defect Release
Testing approach | Key innovation Cost savings |ROI growth reduction lacceleration
Manual regression None Low (£10%) Minimal Limited Slow
Hybrid Test
automa.tlon orchestration, Medium (15- Moderate High Moderate
(regression + smart 25%)
exploratory) prioritization
. .| CI/CD pipelines,
Contllnuous testing automated High (25-30%) | Significant | Very high Fast
in DevOps .
regression
Automated test . .
MOdEI_.b ased generation from Medium-high Significant High Moderate
testing (20-25%)
models
Al-assisted tfast Data-driven, pser High (30-40%) | V.r31.“y Very high Fastest
case generation log analysis significant

Source: compiled based on [10-14].

For example, in an IT project with an annual quality assurance budget of $500,000, the
introduction of continuous testing that reduces costs by 25% yields savings of approximately
$125,000 per year. Even with an initial investment of about $60,000 for tools, infrastructure,
and training, the payback occurs within the first 6-9 months. From the second year onward,
cumulative annual savings significantly outweigh initial expenditures, confirming that testing
automation provides a strong positive return on investment (ROI) for IT enterprises of various
sizes.

In Table 1, the summarized characteristics of testing approaches highlight how different
frameworks demonstrate varying degrees of innovation, cost optimization, and quality
assurance. The comparison reveals not only the immediate savings from automation but also
its broader contribution to profitability, risk reduction, and release acceleration. These findings
make it possible to trace patterns in how innovative methods transform testing into a driver of
economic efficiency and long-term resilience of IT projects.

The cumulative evidence highlights that the economic value of testing automation cannot
be reduced to cost savings alone; it reshapes the entire financial and organizational architecture
of IT projects. Projects that adopt continuous testing pipelines not only achieve release
acceleration of nearly 30% but also demonstrate a reduction of post-release maintenance costs
by up to 20%. Model-based approaches systematically increase coverage, ensuring that more
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than 90% of functional requirements are tested consistently, which minimizes risks of system
downtime. Al-driven generation of test cases further strengthens this resilience by addressing
rare and unpredictable scenarios that typically escape manual testing, leading to a measurable
10-15% decrease in production incidents. For smaller organizations, hybrid approaches
provide a realistic pathway to efficiency, producing cost reductions of 15-20% while retaining
the creative dimension of exploratory testing. Finally, orchestration frameworks prove vital for
large-scale environments, where coordinated execution across multiple platforms translates
into infrastructure savings of 10-15% and delivers transparent dashboards that link technical
quality metrics with economic performance. Taken together, these results demonstrate that
innovative testing methods serve not only as instruments of operational improvement but also
as catalysts of strategic profitability and competitiveness in the digital economy.

The comparative performance patterns illustrated below were developed by synthesizing
case study data, industry benchmarks, and academic findings. Key indicators were normalized
across sources to ensure comparability and include cost savings (%), ROI growth, defect
reduction rates, and release acceleration metrics. This methodological approach allows the
visualization not only of isolated outcomes but also of the broader balance between efficiency,
profitability, and risk reduction that emerges when innovative testing frameworks are adopted.
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Continuous Model-based Al-assisted test Hybrid Orchestration
testing testing (MBT) generation approaches frameworks
(DevOps)
Testing approach
M Release cycle reduction (%) M Functional coverage increase (%)
M Production incident reduction (%) M Test suite creation acceleration (%)
H Cost reduction (%) H Environment maintenance savings (%)

Fig. 1. Impact of innovative testing practices on economic efficiency
Source: compiled based on [10-14].

Figure 1 clearly illustrates the comparative impact of different testing practices,
confirming and complementing the numerical trends already presented in Table 1. By
visualizing the improvements in cost savings, defect reduction, and release acceleration, the
figure provides a more intuitive understanding of how innovation in testing frameworks
translates into measurable economic benefits. This visual representation reinforces the
analytical findings, demonstrating that the more advanced and integrated the method, the
greater its contribution to both short-term efficiency and long-term resilience of IT projects.

Overall, the analysis confirms that the economic efficiency of software testing automation
is directly dependent on the level of innovation embedded in the chosen methods and
frameworks. While manual approaches can provide only a basic layer of quality control,
modern practices such as continuous testing, model-based testing (MBT), Al-assisted test
generation, hybrid strategies, and orchestration frameworks create an entirely new model of
quality management. In this model, testing is no longer viewed as a separate technical
checkpoint but becomes a fully integrated component of the business process, shaping both
operational workflows and financial outcomes. Empirical evidence from industry reports

5
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indicates that continuous testing embedded in DevOps pipelines can reduce release cycles by
nearly 30%, while MBT raises functional coverage by 15-20% without increasing preparation
costs. Al-assisted generation of test cases has been shown to lower production incidents by 10-
15% and accelerate the creation of test suites by up to 25%. Hybrid approaches provide a cost
reduction of 15-20% compared to manual testing alone, striking an optimal balance between
efficiency and depth of defect detection. Orchestration frameworks, in turn, improve
infrastructure utilization and can cut environment maintenance expenses by 10-15%, while
simultaneously offering transparent quality metrics for stakeholders. Taken together, these
innovations demonstrate that the integration of advanced testing methods not only reduces
immediate costs but also delivers measurable returns on investment, reinforcing long-term
profitability and resilience in IT projects.

The adoption of continuous and model-driven practices allows organizations to shift
quality assurance from a reactive to a proactive discipline, where potential risks are identified
and addressed before they escalate into costly failures. Al-based tools extend this capacity by
uncovering hidden behavioural scenarios, thereby preventing production incidents that might
otherwise compromise customer trust and generate unforeseen expenses. Hybrid strategies
reinforce this approach by combining the speed of automation with the adaptability of human
exploratory testing, while orchestration frameworks provide the structural backbone that
ensures scalability and transparency across complex environments.

The use of these innovative instruments not only reduces costs but also builds long-term
competitive advantages. By minimizing risks, strengthening customer confidence, and enabling
flexibility in unstable market conditions, testing automation emerges as more than a technical
upgrade. In its contemporary understanding, it functions as a strategic factor of profitability
and resilience for IT projects, positioning organizations to sustain growth, adapt to volatility,
and maintain relevance in increasingly dynamic digital markets.

Conclusions

Software testing automation in IT projects, under conditions of budget constraints and
market instability, functions not only as a tool for reducing operational costs but also as a source
of long-term economic resilience. It enables companies to achieve sustainable profitability
through improved product stability, faster release cycles, and reduced risk of costly defects. The
analysis of innovative frameworks such as continuous testing, model-based testing, Al-assisted
test generation, hybrid approaches, and orchestration systems confirms that even with limited
resources, organizations can significantly enhance the financial efficiency of their projects by
embedding testing directly into business processes.

Companies that invest in continuous integration of testing, advanced orchestration, and
Al-driven methods demonstrate higher adaptability to market fluctuations, stronger client
confidence, and a more transparent return on investment. In this context, intangible assets -
trust in product quality, predictability of release schedules, and reduced uncertainty for
stakeholders - become decisive factors of competitiveness in turbulent environments. The
findings confirm that organizations which adopt innovative, multi-layered testing practices
transform quality assurance from a cost centre into a strategic driver of profitability,
positioning automation not as a technical add-on but as an integral element of sustainable
business value.
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