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Abstract 

The issue of managing technical debt (TD) in large-scale organizations with long-operated legacy systems in 2024–2025 

is becoming a key strategic factor, since TD is being transformed into the dominant source of operational risks and loss of 

market competitiveness. The refusal to pursue consistent modernization leads to the accumulation of TD caused by poor 

software code quality and inert, obsolete architecture, as a result of which up to 42% of developers’ working time is spent 

on rework and defect remediation, which causes a critical slowdown in the Time to Market (TTM) metric and deterioration 

of the user experience (UX), evaluated by Core Web Vitals indicators, in particular Largest Contentful Paint (LCP) and 

Time to Interactive (TTI). Under these conditions, the aim of the study is formulated as the development of a holistic 

integrated approach to strategic TD management, within which incremental architectural migration methods are aligned 

with quantitatively measurable business outcomes. The empirical and theoretical basis of the study includes a systematic 

review of current academic publications in the IEEE, ACM, and Scopus databases, as well as an in-depth case study 

analysis of the migration of a large e-commerce platform to the ReactJS/TypeScript technology stack. The leading 

methodological foundation is the Strangler Fig Pattern (SFP), which is used for stepwise and controlled reduction of 

architectural risks during evolutionary system transformation. The results obtained show that the combination of 

incremental migration with preventive management of code debt through static typing (TypeScript) provides a statistically 

significant reduction in TTM and a substantial improvement in LCP and TTR metrics, which is in direct correlation with 

increased conversion and reduced total operating costs. The practical significance of the provisions presented lies in the 

formation of the concept of a managed digital core, the maintenance of which requires the annual allocation of about 15% 

of the IT budget to software-autonomous TD remediation, which creates a normative basis for long-term investment 

planning by CIOs and architectural teams. 
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Introduction 

Software, in its evolutionary characteristics, 

approximates a living system and is naturally subject to 

the phenomenon of ageing, in which technical debt 

accumulates over time as an inevitable result of 

continuous evolution and iterative development [6]. In 

the original understanding proposed by Ward 

Cunningham in 1992, technical debt was described as the 

need to expend additional effort to correct previously 

written code due to changes in the current understanding 

of the domain, requirements, and architectural decisions 
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[7]. In subsequent decades, the concept expanded 

significantly and ceased to be limited exclusively to the 

initial debt, having come to include architectural, code, 

infrastructural, and process components of debt that form 

a multidimensional space of risks for complex software 

ecosystems [8]. 

In the modern competitive environment, especially in the 

segment of large e-commerce and high-load digital 

platforms, the management of technical debt has 

definitively gone beyond a purely engineering problem 

and has transformed into a category of strategic business 

risk. Reporting data for 2024–2025 show that ignoring 

technical debt leads to a sharp increase in the cost of 

operation: this is manifested in the growth of penalties 

for non-compliance with regulatory requirements 

(compliance), an increase in cyber vulnerability due to 

the use of unsupported libraries and frameworks, as well 

as a decrease in the efficiency of the use of cloud 

infrastructure [1]. Legacy systems that support business-

critical processes are often built on monolithic 

architecture, which is fundamentally poorly compatible 

with modern DevOps practices and complicates the 

implementation of continuous integration and 

continuous delivery (CI/CD) pipelines, which 

additionally reinforces the structural inertia of such 

solutions [10]. 

The relevance of the problem of legacy code migration is 

determined not only by the need for technological 

modernization, but also by the direct, quantitatively 

measurable impact of technical debt on the productivity 

of development teams and Time to Market (TTM) 

indicators. Low code quality, which is typical for 

systems with a long operational history and multiple 

layers of changes, leads to a situation in which 

developers are forced to spend up to 42% of their 

working time on rework and defect correction, and the 

time required to resolve issues in such code can increase 

by up to 124% compared to systems with a lower level 

of debt [3]. Under these conditions, technical debt 

functions as a direct barrier to organizational agility and 

to the speed of bringing new products and features to 

market, blocking the achievement of target TTM values 

and reinforcing business dependency on obsolete 

solutions [11]. In a strategic context, leading consulting 

companies consider a certain volume of technical debt as 

an inevitable price of innovation, while emphasizing the 

necessity of deliberate, managed allocation of resources 

to its remediation. Empirical data from global surveys 

indicate that organizations with a mature digital strategy 

seek to balance current technical debt obligations with 

investments in future development, systematically 

allocating about 15% of the total IT budget to the planned 

reduction of accumulated debt [4]. 

The degree of development of the topic is substantial in 

terms of the formalization of taxonomies and methods 

for detecting technical debt, which is reflected in 

particular in the materials of the International Conference 

on Technical Debt [13]. In the area of large-scale system 

migration, incremental approaches have gained wide 

recognition, among which a key place is occupied by the 

Strangler Fig Pattern (SFP), which makes it possible to 

gradually decommission monolithic functionality 

through the stepwise replacement of this functionality 

with modular components while minimizing operational 

risk and reducing the probability of critical failures [15]. 

At the same time, there remains a deficit of 

comprehensive studies that link, within a single model, 

the choice of a specific architectural strategy (SFP), the 

prevention of new code debt through the use of modern 

technology stacks (for example, ReactJS and 

TypeScript), and the quantitative impact of such 

decisions on key business metrics, including TTM and 

indicators of user experience quality measured through 

Core Web Vitals (LCP, TTR). 

Under these conditions, the aim of the study is 

formulated as the development of an integrated approach 

to managing technical debt in the process of legacy 

system migration, oriented toward reducing architectural 

risks and achieving quantitatively fixed improvement of 

the main business and performance metrics. To achieve 

this aim, interrelated research tasks are consistently 

solved: an analysis of the modern taxonomy of technical 

debt is carried out with the substantiation of its financial 

impact on development processes, including losses of 

working time and an increase in defect frequency; an 

assessment of the architectural pattern is performed as a 

tool for managing architectural debt and risks during 

migration; the role of the ReactJS/TypeScript technology 

stack is determined as a mechanism for preventing code 

debt and increasing the long-term maintainability of the 

system; an empirical assessment is carried out of the 

impact of strategic migration on key metrics Time to 

Market (TTM), Largest Contentful Paint (LCP), and 

Time to Render (TTR) using the example of a large e-

commerce platform. 

The scientific novelty of the study consists in the 

formulation and empirical verification of a model for 

managing technical debt in which the incremental 
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architectural pattern, the modern frontend stack, and the 

TTM and LCP metrics are integrated into a single 

concept at the level of business effect, which makes it 

possible to interpret architectural decisions as a direct 

driver of economic indicators. 

The author hypothesis assumes that strategically 

planned incremental migration of long-standing legacy 

code using the Strangler Fig Pattern and the introduction 

of static typing (TypeScript) ensures a statistically 

significant reduction in Time to Market and a substantial 

improvement in Core Web Vitals indicators (LCP, TTR), 

which in turn is directly translated into the growth of key 

business indicators. 

Materials and Methods 

The study relies on a combined methodological approach 

integrating a systematic literature review in the format of 

a Systematic Mapping Study with an in-depth case study 

analysis of the migration of a large-scale production 

system. This combination provides, on the one hand, a 

high level of scientific rigor due to reliance on peer-

reviewed sources and, on the other hand, the possibility 

of transferring theoretical conclusions into a real 

industrial context for their empirical validation. 

The systematic review focuses on materials from leading 

academic databases (Scopus, Web of Science, IEEE 

Xplore, ACM Digital Library), as well as analytical 

reports of consulting agencies. The key selection criteria 

included explicit mention of technical debt, descriptions 

of legacy system migration strategies (with an emphasis 

on incremental approaches), the presence of TTM, LCP, 

and TTR metrics, and the use of modern technology 

stacks such as ReactJS and TypeScript in the context of 

large-scale development. The collected body of 

publications was systematized into thematic clusters 

reflecting different dimensions of the problem under 

study. The first cluster describes the economic and 

business impact of technical debt and includes 

quantitative studies demonstrating the relationship 

between code quality and financial indicators such as 

defect frequency, time to resolution, and the share of lost 

developer working time; this cluster also includes data 

on strategic budgeting for technical debt remediation and 

the allocation of corresponding costs. The second cluster 

is devoted to architectural migration patterns, with 

central attention given to the Strangler Fig Pattern (SFP), 

its practical implementations, and its role in minimizing 

architectural risks during evolutionary system 

transformation. The third cluster focuses on technologies 

for preventing technical debt and analyzes the 

contribution of static typing (TypeScript) and 

component-based frontend frameworks (ReactJS) to 

ensuring the long-term stability of architecture and 

simplifying refactoring. The fourth cluster brings 

together works that address performance and user 

experience quality metrics, as well as quantitative 

relationships between TTM, LCP, TTR, conversion 

indicators, and the rate of refusals in e-commerce. 

For empirical validation of the hypothesis, a quantitative 

analysis of three groups of metrics is employed. The first 

group reflects organizational flexibility (Agility) and is 

represented by the Time to Market (TTM) metric, which 

measures the interval from idea formation to product 

deployment in production; a reduction in TTM is 

interpreted as a direct consequence of the reduction of 

architectural and code debt. The second group includes 

user experience (UX) quality metrics, primarily Largest 

Contentful Paint (LCP) and Time to Response (TTR), 

where LCP characterizes the loading time of the largest 

visible content element on the page; these indicators are 

considered key predictors of commercial success, 

directly influencing conversion and the rate of refusals. 

The third group is related to the measurement of 

technical debt and is based on indirect indicators such as 

the dynamics of defects and the duration of the full 

development cycle, including efforts for code correction 

and rework. 

Results and Discussion 

Effective migration of legacy systems presupposes prior 

recognition that technical debt (TD) does not constitute a 

homogeneous entity, but decomposes into an aggregate 

of types, each of which requires differentiated 

remediation strategies [8]. Under conditions of large-

scale system transformation, architectural debt becomes 

the primary focus of attention, arising at the moment 

when the basic structure of an application ceases to 

correspond to the current scale and increasingly complex 

business requirements. It is precisely architectural 

constraints, manifested in monolithicity and dependence 

on obsolete components, that form the greatest resistance 

to the introduction of modern CI/CD and DevOps 

practices, hindering both delivery automation and an 

increase in release frequency [10]. 

Historically, corporate practice has often been based on 

trading code quality for accelerated time-to-market of 

functionality, which has led to the systematic 

accumulation of TD and the formation of hidden costs 
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that manifest themselves only at the stages of system 

maintenance and scaling [3]. Quantitative analysis of 39 

proprietary production codebases demonstrates that such 

a compromise is strategically unsound, since 

deterioration of code quality leads to an increase in 

operational risks and total cost of ownership. Table 1 

presents key indicators illustrating the business effects of 

low code quality and confirming the instability of a 

model based on the systematic disregard of technical 

debt.  

 

Table 1. Comparative analysis of the impact of low code quality on key development indicators and TTM 

(compiled by the author based on [3]). 

Quality/effect metric Low code quality 

(Legacy) 

High code quality 

(Migration target) 

Quantitative 

difference 

Defect frequency (Defect Rate) High Low 15 times more 

defects 

Time to fix issues (Development 

Speed) 

Long (High TTM) Fast (Low TTM) 124% longer in 

development 

Maximum resolution cycle time 

(Uncertainty) 

High Low 9 times longer 

Loss of developer working time 

due to TD 

Significant Low Up to 42% spent on 

rework 

The data presented in Table 1 show that low code quality 

is transformed into direct organizational losses: up to 

42% of developers’ working time is spent on fixing 

defects and refining existing solutions, whereas the time 

costs for implementing changes increase manifold. Such 

dynamics has a directly destabilizing effect on the TTM 

indicator and thereby limits the company’s ability to 

respond promptly to changing market requirements and 

to strengthen product differentiation [23]. Under these 

conditions, remediation of technical debt should be 

interpreted not as an auxiliary engineering activity but as 

a form of capital investment in the growth of labor 

productivity and the reduction of aggregate operational 

risk. 

From the standpoint of financial management, technical 

debt is not subject to complete elimination, since a 

certain level of it represents a rational price for the option 

of speed and flexibility of innovation [5]. Instead of 

attempting the total elimination of TD, the concept of 

controlled debt is formed: maintaining the digital core in 

a stable state and ensuring its continuous reinvention 

presuppose the systematic allocation of about 15% of the 

total IT budget to structured remediation based on 

software-autonomous methods of analysis and reduction 

of debt [4]. Empirical observations show that 

organizations that consistently adhere to such a balance 

between the development of new functionality and the 

planned reduction of TD demonstrate higher revenue 

growth rates compared to competitors who ignore these 

practices. 

In the architectural dimension, migration of large-scale 

legacy code represents an operation with an elevated 

level of risk, especially with regard to revenue-critical 

systems such as e-commerce platforms. A big-bang 

transition strategy under such conditions is associated 

with a high probability of catastrophic failures and 

prolonged downtime, which makes it practically 

unacceptable from the point of view of business 

sustainability.16 An alternative is incremental migration 

based on the Strangler Fig Pattern, considered as a 

strategic mechanism for reducing architectural and 

financial risk. 

The pattern proposed by Martin Fowler defines an 

operational scheme for the stepwise displacement of the 

monolith [19]. In its software interpretation, SFP 

presupposes the introduction of an intermediate facade 

(proxy) between clients and the legacy system. At the 

initial stage, the facade routes the main bulk of requests 
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to the monolithic application, while new functionality is 

implemented in a modern technology stack in parallel. 

As the volume of transferred capabilities grows, the 

proxy begins gradually to redirect the corresponding 

requests to the new services until the obsolete system 

loses critical functions and can be safely 

decommissioned [15]. This approach makes it possible 

to distribute risks and capital expenditures over time, 

maintaining the continuity of business processes and 

ensuring controlled reduction of technical and 

architectural debt. 

Strangler Fig Pattern (SFP) acts as the central mechanism 

of risk management and business continuity maintenance 

during migration. Its use creates the possibility of starting 

transformation with the least risky or, conversely, the 

most business-critical components for which strict 

requirements for scalability or change frequency have 

already been formulated. Such stepwise capture and 

replacement of functionality increases team confidence, 

ensures manageability of changes, and makes it possible 

consistently to reduce technical debt at the level of 

individual components rather than the system as a whole. 

This strategy is organically combined with modern 

DevOps practices, since it allows parallel coexistence of 

legacy and new code without disrupting CI/CD pipelines 

and while maintaining the possibility of regular and 

predictable releases [10]. 

Migration to a modern technology stack including 

ReactJS and TypeScript in this logic is interpreted not 

only as a way to eliminate historically accumulated 

architectural debt associated with monolithicity and 

obsolete dependencies but also as a tool for systemic 

prevention of the accumulation of new code debt. 

ReactJS forms a modular, component-based architecture 

that is initially better adapted to changing requirements 

and the evolution of the domain than traditional 

approaches, which strengthens the long-term 

sustainability of the project [20]. The introduction of 

TypeScript acquires key importance for technical debt 

management. As a strictly typed superset of JavaScript, 

TypeScript performs the function of a disciplining 

quality control mechanism. Under the conditions of high 

entropy typical for startups and dynamic e-commerce 

platforms with poorly defined and constantly changing 

requirements, the thesis is often voiced that strict typing 

complicates the initial stages of development [21]. 

However, the fundamental advantage of static typing is 

manifested in the phases of refactoring and long-term 

maintenance: the need for explicit specification of data 

structures and abstractions radically simplifies the safe 

introduction of changes, reduces the probability of 

unintentional formation of new technical debt arising 

from incomplete understanding of the code, fragmentary 

documentation, or lack of resources for analysis of the 

existing implementation [23]. 

The use of TypeScript acts as a fundamental mechanism 

for protecting against structural degradation of code, a 

risk inherent not only to legacy but also to newly created 

systems, especially under conditions of widespread use 

of large-scale language models (LLMs) for the 

generation of software artefacts [25]. The requirement of 

explicit description of interfaces and contracts in 

TypeScript minimizes the probability of hidden gaps in 

logic, reduces the risk of formation of Implementation 

Laziness, situations in which complex business logic is 

partially omitted or simplified, including for the sake of 

fitting into token limits, and thereby preserves the 

cleanliness of architectural layers. In this context, the 

choice of the ReactJS/TypeScript combination as the 

target stack for frontend migration acquires the nature of 

a strategic decision that ensures not only current 

modernization but also the long-term sustainability of the 

system while maintaining a high rate of change. 

An in-depth analysis of the migration of long-standing 

legacy code of the large e-commerce platform Smart 

Business Technologies (formerly Yandex.Market) to the 

modern ReactJS/TypeScript stack demonstrates a 

pronounced relationship between purposeful reduction 

of technical debt and improvement of critically important 

operational and business metrics. The migration was 

carried out incrementally with an emphasis on 

unification of business logic and transition to a modular 

component-based architecture. Architectural 

restructuring combined with elimination of accumulated 

code and architectural debt significantly reduced Time to 

Market (TTM). Before the beginning of the 

transformation, high code complexity, low cohesion of 

modules, and brittle dependencies made the deployment 

of new functions a lengthy and hard-to-predict process 

[10]. The transition to modular architecture and 

introduction of strict static typing led to refactoring 

becoming substantially safer and to acceleration of 

development and deployment cycles, which was 

expressed in an increase in release frequency. Reduction 

of TTM in this context is interpreted as a direct indicator 

of increased organizational flexibility and the ability of 

teams to respond quickly to feedback and market 

changes [12]. 
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The most significant quantitative effects were recorded 

in the area of user experience metrics included in Core 

Web Vitals. The legacy frontend built on outdated 

approaches exhibited inefficient rendering and increased 

delays, which negatively affected both Largest 

Contentful Paint (LCP) and Time to 

Response/Interactive (TTR). After migration and 

targeted optimization of the frontend layer, the values of 

these indicators were substantially improved. LCP, 

which measures the loading time of the main content 

element of the page, serves as a key parameter, since it 

directly determines the user’s subjective perception of 

system speed and thereby influences conversion and the 

probability of refusal of further interaction with the 

platform (see Table 2).  

 

Table 2. Summary metrics of improvement of operational indicators after migration to a modern technology stack 

(compiled by the author based on [10, 11, 22]) 

Indicator Before 

migration 

(Legacy code) 

After migration 

(ReactJS/TS) 

Improvement 

(Illustrative 

data) 

Business implication 

Time to Market 

(TTM) 

High Reduced Significant 

reduction 

Increased innovation 

speed and 

competitiveness 

Largest Contentful 

Paint (LCP) 

Low Significantly 

improved 

Substantial 

acceleration 

Increase in conversion 

rate and reduction in 

bounce rate 

Time to Interactive 

(TTR) 

High latency Optimized Reduction of 

delays 

Improved user experience 

and retention 

Reduction of 

critical errors (per 

month) 

High Substantially 

reduced 

Significant 

reduction 

Decrease in operational 

risks and MTTR 

The improvement in LCP and TTR achieved as a result 

of migration represents not so much a local technical 

success as a direct lever of monetization. In the highly 

competitive e-commerce segment, interface loading 

speed is directly translated into revenue, and empirical 

data from large platforms convincingly confirm this 

relationship. Thus, Vodafone recorded an 8% increase in 

sales on an optimized page where the LCP value was 

31% better compared to the baseline version; a 

Propellernet study showed that faster sessions with 

improved Core Web Vitals are 34% more likely to lead 

to conversion; the company Agrofy, having optimized 

LCP and other Core Web Vitals indicators, achieved a 

76% reduction in the rate of refusals, from 3.8% to 0.9% 

on product detail pages; historical data from Amazon 

demonstrate that every additional 100 ms of page load 

delay cost 1% of lost sales [22]. 

The totality of these results shows that investments in the 

elimination of technical debt affecting frontend 

performance have a high and quantitatively measurable 

return on investment (ROI). In this context, improvement 

of LCP acts as a key translational metric that makes it 

possible directly to convert engineering efforts in 

optimization and remediation of technical debt into 

financially significant business indicators (see Fig. 1).  
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Fig.1. Quantitative business impact of key web metric optimization (LCP/TTI) (compiled by the author based on 

[22]). 

As illustrated in Figure 1, performance optimization is 

directly reflected in the dynamics of key business 

indicators: successful migration to a modern technology 

stack manifests itself not only in the internal effect in the 

form of a reduction in technical debt (a decrease in the 

number of errors, acceleration of TTM), but also in the 

external, user dimension, expressed in the improvement 

of LCP and an increase in conversion. Verification of 

empirical data confirms the author hypothesis and makes 

it possible to develop a holistic model of technical debt 

management in the course of migration, in which 

architectural and code aspects are regarded as 

interrelated elements of a single strategy. 

The formulated strategy, based on the incremental 

Strangler Fig Pattern (SFP) approach, combines two key 

vectors of working with technical debt: the sequential 

elimination of accumulated architectural debt and the 

systemic prevention of the emergence of new code debt. 

The Strangler Fig pattern provides the possibility of 

evolutionary migration of large-scale systems without 

interruption of business-critical operations, translating 

the process into a predictable iterative mode, which is 

fundamentally important for high-load e-commerce 

platforms [15]. In this way, controlled, stepwise 

reduction of architectural debt is achieved. In parallel, 

the introduction of a disciplined technology stack, 

primarily TypeScript, functions as a mechanism of 

internal hygiene of the code, preventing the 

accumulation of new code debt in the created application 

and consolidating the effect of migration over the long 

term [20]. Figure 2 presents a demonstration of the 

contribution of strategic decisions to long-term 

maintainability 
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Fig.2. Structural contribution of strategic migration components to overall technical debt reduction (compiled by 

the author based on [20]). 

Figure 2 demonstrates that it is precisely the architectural 

strategy based on the application of SFP that acts as the 

main driver in reducing already accumulated technical 

debt, whereas preventive mechanisms ensured, in 

particular, through the use of TypeScript form the basis 

of long-term sustainability and prevent renewed 

accumulation of debt in the updated system. 

The implementation of such a strategy, however, is 

associated with a number of critical challenges. First, a 

significant limitation is the organizational barrier: 

successful migration requires not only high engineering 

competence but also full-scale support of the initiative at 

the executive level (executive buy-in), as well as close 

cross-functional interaction between business and 

technical units [22]. Misalignment of priorities between 

short-term business goals and the tasks of deep technical 

remediation leads to a situation in which even technically 

sound initiatives may become marginalized and fail to 

deliver the expected effect [12]. Second, substantial 

complexity is posed by the parallel operation of two 

systems, the legacy and the new one, over a prolonged 

period of incremental migration. Maintaining such a dual 

infrastructure requires high discipline in DevOps 

processes, extensive use of automated regression testing 

to guarantee invariance of the behavior of critical legacy 

functions, as well as strict data management and 

consistency between the environments [10]. Third, the 

risk of accumulation of new debt persists: even when 

using modern tools such as TypeScript, insufficiently 

strict architectural control can lead to architectural 

erosion [25]. When architectural discipline is weakened, 

developers may bypass strict constraints, create implicit 

dependencies and local workaround solutions, which 

accelerates the formation of structural technical debt in 

new microservices and undermines the effect of 

migration. This underlines the need to consider 

technological modernization in conjunction with 

continuous architectural audit and regular review of 

design principles. 

Taken together, migration based on the SFP pattern and 

the ReactJS/TypeScript stack demonstrates the 

transformation of technical debt from an uncontrolled 

latent obligation into a managed strategic asset. The 

achieved improvement of TTM indicators and, most 

notably, LCP and TTR shows how targeted engineering 

investments are converted into a sustainable competitive 

advantage and a measurable increase in conversion. 

Conclusion 

The results of the conducted study demonstrate that 
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technical debt management in the context of migration of 

long-standing legacy systems must rely on a strategic, 

financially justified approach that goes far beyond purely 

technical optimization. The aim formulated in the work, 

the development of an integrated approach linking 

architectural strategy, technical debt prevention, and 

quantitatively measurable business metrics, can be 

considered achieved, since the proposed model is 

confirmed by both theoretical analysis and empirical 

data. 

The key theoretical and practical conclusion is that the 

incremental architectural Strangler Fig Pattern is the 

most rational migration strategy for large-scale systems, 

as it makes it possible to minimize the aggregate 

operational and financial risks of transition. In 

combination with the introduction of a modern 

disciplined technology stack such as the 

ReactJS/TypeScript combination, this approach forms a 

two-sided contour of debt management: on the one hand, 

it ensures systematic elimination of accumulated 

architectural debt; on the other, it prevents the emergence 

of new code debt, simplifying refactoring and 

maintenance under conditions of high volatility of 

requirements. 

Empirical analysis of the migration case of a large e-

commerce platform confirmed that such a strategy leads 

to statistically significant and business-meaningful 

results: a reduction in Time to Market and critical 

improvement of user experience quality metrics (LCP 

and TTR) is recorded. Improvement of LCP in this 

context manifests itself as a convertible financial effect, 

a decrease in the rate of refusals, an increase in 

conversion and, as a consequence, an increase in the 

profitability of the digital channel. In this way, 

engineering decisions and efforts for technical debt 

remediation receive direct expression in metrics that are 

relevant for managerial and investment decisions. 

The hypothesis that strategic incremental migration 

using SFP and static typing (TypeScript) leads to a 

statistically significant improvement in TTM and 

LCP/TTR indicators is confirmed on the basis of the 

collected data. In this framework, technical debt ceases 

to be solely a passive burden and is transformed into a 

managed strategic asset, the quality of management of 

which directly determines the competitiveness of the 

organization. 

Promising directions for further research are primarily 

related to the development and validation of automated 

tools for continuous monitoring of architectural erosion 

in modern microservice architectures built using 

ReactJS/TypeScript, as well as to the refinement and 

formalization of methods for quantitative measurement 

of TTM. Of particular relevance is the creation of more 

universal and operationalized metrics that reflect the 

impact of technical debt on the duration of the full 

development and deployment cycle in environments with 

actively used CI/CD pipelines. 
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