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Abstract:- Earned Value Management (EVM) is widely recognized as an effective project management 

technique for integrating cost, schedule, and scope control in construction projects. Due to the 

complexity, large budgets, and long execution periods of large-scale construction projects, achieving 

effective financial performance and cost control remains a significant challenge for project managers. 

This study aims to evaluate the effectiveness of Earned Value Management (EVM) in improving 

financial performance and enhancing cost control in large-scale construction projects. 

The research adopts an analytical approach based on the evaluation of key EVM indicators such as Cost 

Performance Index (CPI), Schedule Performance Index (SPI), and Variance Analysis. Data are 

collected from selected large-scale construction projects and analyzed to assess the impact of EVM 

implementation on budget adherence and financial efficiency. The findings indicate that the systematic 

application of EVM contributes significantly to early detection of cost overruns, improved financial 

decision-making, and enhanced project financial performance. 

The results of this study highlight the importance of integrating Earned Value Management into 

financial control systems of large-scale construction projects and provide practical insights for project 

managers and financial planners seeking to improve cost efficiency and overall project success. 

Keywords Earned Value Management (EVM); Financial Performance; Cost Control; Large-Scale 

Construction Projects; Project Management; Construction Financial Management 
1. Introduction 

Large-scale construction projects are characterized by high capital intensity, long execution 

horizons, complex stakeholder environments, and significant exposure to uncertainty. These 

characteristics make financial performance management and cost control critically important, 

as even small deviations in productivity, scope, or schedule can translate into substantial cost 
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overruns, cash-flow disruptions, and reduced profitability. Across the construction industry, 

persistent problems such as budget overruns, claims, rework, and schedule delays continue to 

challenge project owners and contractors, especially in mega and large-scale developments 

where managerial complexity and coordination costs are amplified. 

In response to these challenges, construction organizations increasingly rely on integrated 

project control approaches that combine schedule and cost information into a single 

performance measurement system. Earned Value Management (EVM) is a widely recognized 

methodology that integrates scope, schedule, and cost data to provide objective indicators of 

project performance and to support forecasting of final outcomes. By comparing planned value, 

earned value, and actual cost, EVM produces key metrics—such as Cost Performance Index 

(CPI) and Schedule Performance Index (SPI)—that facilitate early warning signals and timely 

managerialintervention. International professional guidance emphasizes EVM’s role in 

enabling objective visibility into project progress and supporting decision-making for 

corrective actions. [1] 

Despite the broad recognition of EVM as a performance measurement approach, its 

effectiveness in improving financial performance and cost control in large-scale construction 

projects remains a topic requiring deeper empirical and analytical investigation. Construction 

projects differ from many other project types due to fragmented supply chains, significant 

subcontracting, frequent design changes, productivity variability, and measurement 

complexities in determining the “earned value” of partially completed work. Moreover, large-

scale projects often involve sophisticated financing structures and strict reporting requirements, 

which increase the importance of reliable progress measurement and credible forecasting. 

While EVM has been extensively discussed in project management standards and guidance 

documents and is closely associated with established system guidelines (e.g., EVMS guideline 

frameworks), the translation of EVM indicators into measurable improvements in construction 

financial outcomes is not always straightforward[2]. 

Recent construction-focused research continues to explore how different earned value 

techniques perform under varying project conditions and how forecasting accuracy may change 

by project type and progress stage. For example, comparative analyses in construction contexts 

indicate that forecasting performance and the suitability of specific earned value approaches 

can vary depending on project characteristics and the phase of execution.[3] imilarly, case-

based and data-driven studies highlight the potential of earned value analysis to support 

proactive decisions, but also show that implementation quality and data reliability are decisive 

factors for achieving benefits[4] 

Accordingly, this study evaluates the effectiveness of Earned Value Management (EVM) in 

enhancing financial performance and strengthening cost control in large-scale construction 

projects. The study adopts an analytical approach based on the systematic use of core EVM 

indicators (CPI, SPI, cost and schedule variances, and forecasting measures such as Estimate 

at Completion—EAC) and examines how these indicators relate to budget adherence and 



 
Received: 16-11-2025       Revised: 05-12-2025 Accepted: 28-01-2026 

 

 452 Volume 50 Issue 1 (February 2026) 

https://powertechjournal.com 

 

financial efficiency outcomes. The central motivation is to clarify whether and how EVM can 

produce measurable financial control improvements, and to identify the conditions under which 

EVM becomes a reliable managerial tool in large-scale construction environments. 

1.1 Research Objectives 

This paper pursues the following objectives: 

1. To examine how EVM indicators (e.g., CPI, SPI, variance measures, EAC-based 

forecasting) support cost control in large-scale construction projects. 

2. To evaluate the relationship between EVM-driven monitoring and project financial 

performance outcomes (e.g., budget adherence, reduced overruns, improved financial 

decision-making). 

3. To identify practical implementation factors (data quality, measurement rules, 

governance) that influence EVM effectiveness in large-scale construction settings. 

1.2 Research Questions 

• RQ1: To what extent does EVM enable early detection of cost overruns in large-scale 

construction projects? 

• RQ2: How strongly are EVM indicators associated with improved cost control and 

financial performance? 

• RQ3: What implementation conditions and constraints affect the reliability and 

usefulness of EVM-based forecasting? 

1.3 Paper Structure 

The remainder of this paper is organized as follows: Section 4 reviews prior studies and 

standard guidance on EVM and construction financial control. Section 5 presents the research 

methodology and analysis design. Section 6 reports the results. Section 7 discusses the findings 

and managerial implications. Section 8 provides practical recommendations and a proposed 

implementation framework. The paper concludes with limitations, future research directions, 

and final conclusions. 

2.Literature Review 

2.1 Earned Value Management: Theoretical Foundations and Evolution 

Earned Value Management (EVM) is widely recognized as an integrated project control 

methodology that combines scope, cost, and schedule performance into a unified analytical 

framework. Unlike traditional cost accounting approaches that focus primarily on historical 

expenditure, EVM introduces a value-based perspective by linking physical work progress to 
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financial performance. This integration enables objective assessment of project status and 

supports forecasting of future outcomes. 

The theoretical foundations of EVM have been extensively formalized in international project 

management standards. The Project Management Institute (PMI) positions EVM as a core 

performance measurement technique within project control systems, emphasizing its role in 

monitoring, forecasting, and decision support (PMI, 2021).[5] 

More recent academic literature frames EVM not merely as a reporting tool but as a managerial 

control system that supports proactive intervention. Fleming and Koppelman (2016) argue that 

the principal strength of EVM lies in its ability to provide early warning signals of cost and 

schedule deviations, well before such issues become apparent through conventional financial 

reports 

Over the past decade, scholars have emphasized the need to adapt EVM concepts to complex 

project environments, particularly construction projects characterized by uncertainty, 

fragmentation, and non-linear progress. Vanhoucke (2018) highlights that modern EVM 

applications increasingly focus on analytical interpretation and trend-based control rather than 

strict compliance with baseline metrics. 

2.2 Core EVM Metrics and Analytical Significance 

The EVM framework relies on three fundamental parameters: Planned Value (PV), Earned 

Value (EV), and Actual Cost (AC). These parameters enable the computation of performance 

indicators such as Cost Performance Index (CPI), Schedule Performance Index (SPI), Cost 

Variance (CV), and Schedule Variance (SV), which are essential for understanding project 

performance trends. 

The CPI, which is the ratio of EV to AC, is often highlighted as one of the most reliable early 

indicators of cost performance. Advanced empirical analyses show that CPI tends to stabilize 

in the early and middle phases of execution, making it a useful predictor for final project cost 

outcomes. Additionally, as research indicates, integrating multiple EVM-derived metrics rather 

than relying on single-point estimates enhances predictive capability, especially in long-

duration projects where decision-making under uncertainty is critical. Moreover, advanced 

variations such as Earned Schedule (ES) have been proposed to address limitations of SPI when 

projects approach completion, by providing a more time-oriented performance assessment[3] 

2.3Application of EVM in Construction Projects 

While EVM has been extensively studied in manufacturing and defense sectors, its application 

in construction has attracted significant academic interest due to persistent issues with cost 

overruns and schedule delays. Construction projects are characterized by complex interactions 

among subcontractors, frequent scope changes, and variable productivity, making traditional 

performance reporting insufficient for proactive control. 
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The literature demonstrates that incorporating EVM into construction management systems 

can significantly improve visibility into project performance. For instance, recent research 

indicates that EVM allows project managers to detect trends in cost and schedule deviations 

more effectively than traditional techniques, helping stakeholders to initiate corrective actions 

before deviations grow unmanageable[6] In addition, case studies of EVM usage in 

construction highlight benefits such as improved alignment between financial and physical 

progress data, which directly contributes to better cost forecasting and schedule control. The 

integration of EVM with digital monitoring systems has also been shown to lead to more 

reliable earned value data by capturing real-time progress information from the field. 

However, some studies also point out challenges in operationalizing EVM in construction 

settings. For example, success in EVM implementation heavily depends on well-defined Work 

Breakdown Structures (WBS), reliable progress measurement data, and consistent reporting 

practices, which can be difficult in fragmented project environments. 

2.4EVM and Project Performance Forecasting 

Beyond real-time monitoring, one of the most valued aspects of EVM is its forecasting 

capability. Traditional project control methods often provide limited foresight into future 

outcomes, focusing on historical cost data rather than projecting future performance. By 

contrast, EVM-derived metrics such as Estimate at Completion (EAC) and Variance at 

Completion (VAC) enable more meaningful predictions of final cost and schedule outcomes. 

Recent studies have examined the predictability of various EVM forecasting techniques across 

different types of construction projects. A comparative analysis published in Scientific Reports 

provides evidence that conventional EVM methods, including Earned Schedule and Earned 

Duration approaches, vary in their accuracy at different stages of project progress. The research 

highlights that while classic EVM forecasting can be effective, there is room for improvement 

— particularly in schedule prediction accuracy — which has motivated the development and 

adoption of complementary methods to better align forecasting with actual project dynamics[7] 

2.5 Integration of EVM with Decision Support and Risk Management 

In addition to its core indicators, EVM is increasingly integrated with decision-support systems 

and risk management frameworks to enhance its practical relevance. The role of EVM as a 

proactive decision-support tool has been substantiated by recent research published in 

Buildings, which demonstrates that EVM facilitates timely and data-driven decision-making in 

handling cost and schedule performance issues. This integration emphasizes the value of EVM 

in dynamic environments where early detection of variances can mitigate downstream risks, 

such as budget overruns and project delays [8] 

Furthermore, researchers have explored hybrid approaches that combine EVM with risk 

evaluation techniques to improve performance forecasting under uncertainty. These hybrid 

models aim to incorporate environmental changes, risk factors, and uncertainty into EVM’s 
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analytical structure, acknowledging that traditional EVM assumes relatively stable conditions 

and may not fully capture external influences on project performance 

2.6 Critical Perspectives and Limitations 

Despite its widespread use, EVM faces several documented limitations in the construction 

context. A common critique involves the challenge of accurately measuring the amount of work 

performed, especially in tasks with qualitative outputs or where progress tracking is subjective. 

This measurement uncertainty can undermine the reliability of EVM-derived indicators and, 

consequently, the decisions based on them[3] 

Another limitation relates to organizational challenges, such as the lack of standardized 

reporting systems, insufficient training, and resistance to change, which can impede effective 

EVM implementation. Additionally, literature notes that EVM traditionally prioritizes 

efficiency metrics and may not fully address broader considerations such as value creation, 

stakeholder satisfaction, and strategic alignment, which are increasingly important in 

contemporary project environments[9] 

2.7 Synthesis of Trends in EVM Research in Construction 

A comprehensive view of the recent literature indicates several trends in EVM research within 

construction management: 

• EVM’s analytical value is widely supported for early detection of cost and schedule 

variances, providing critical insights for corrective action and risk mitigation. 

• Advanced EVM techniques and complementary forecasting methods, such as Earned 

Schedule and Earned Duration, have been developed to address limitations of 

traditional indices, especially regarding time-based forecasting accuracy. 

• Digital integration and real-time monitoring technologies are increasingly linked with 

EVM applications, enhancing the timeliness and reliability of performance data. 

• Hybrid models that incorporate risk assessment and uncertainty analysis alongside 

traditional EVM metrics are emerging as a research frontier to address dynamic project 

environments. 

Collectively, these developments demonstrate a maturing research landscape that not only 

validates the effectiveness of EVM in construction project control but also actively seeks to 

refine and extend its analytical capabilities. 

2.8 Earned Value Management in Large-Scale and Megaproject Environments 

Large-scale construction projects and megaprojects present a fundamentally different control 

environment compared to small and medium-sized projects. Their long durations, high capital 

intensity, complex stakeholder networks, and political and contractual constraints significantly 
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amplify the consequences of cost and schedule deviations. As a result, the applicability and 

effectiveness of Earned Value Management in such contexts have been examined extensively 

in recent literature. 

Empirical research indicates that EVM can enhance transparency and accountability in large-

scale construction projects by providing standardized performance metrics that reduce reliance 

on subjective reporting. Studies published in the International Journal of Project Management 

demonstrate that EVM-based monitoring improves consistency in performance reporting 

across organizational boundaries, which is particularly important in megaprojects involving 

multiple contractors and public stakeholders[10] 

However, several scholars argue that the complexity of megaprojects imposes limitations on 

traditional EVM applications. Large projects often experience evolving scopes, changing 

political priorities, and contractual claims that distort baseline assumptions. As noted by 

Locatelli et al. (2014), rigid application of baseline-based control systems such as EVM may 

fail to capture the strategic dynamics of megaproject environments unless adapted to 

accommodate change and uncertainty[11] 

2.9 Organizational Maturity and EVM Implementation Effectiveness 

A recurring theme in the literature concerns the relationship between organizational maturity 

and the effectiveness of EVM implementation. Numerous studies indicate that EVM does not 

function as a “plug-and-play” solution; instead, its success depends heavily on organizational 

capabilities, governance structures, and process maturity. 

Research by Ibbs and Kwak (2000) provides early evidence that organizations with higher 

project management maturity demonstrate superior cost and schedule performance. Subsequent 

studies confirm that EVM implementation is significantly more effective in organizations with 

integrated cost–schedule systems, standardized work breakdown structures, and trained 

personnel. [12, 13]More recent research reinforces these findings. A large-scale survey study 

published in Project Management Journal shows that organizations with mature EVM systems 

achieve higher forecasting accuracy and more consistent cost control outcomes compared to 

organizations that apply EVM in an ad hoc manner[14, 15] 

In construction organizations characterized by fragmented responsibilities and decentralized 

reporting practices, EVM implementation often encounters resistance. Studies highlight that 

without senior management commitment and cultural alignment, EVM metrics may be ignored 

or manipulated, undermining their intended objectivity. These findings underscore that EVM 

effectiveness is not solely a technical issue, but also an organizational and behavioral one.[16] 

2.10 Digitalization, BIM, and Data-Driven EVM Applications 

Recent literature highlights the growing role of digital technologies in enhancing EVM 

applications in construction projects. The integration of Building Information Modeling (BIM), 
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Internet of Things (IoT) sensors, and automated progress tracking systems has significantly 

improved the accuracy and timeliness of earned value data.[17] 

Research published in Automation in Construction demonstrates that BIM-enabled progress 

measurement reduces subjectivity in earned value calculations by linking physical quantities 

directly to model-based progress indicators. This integration enables near-real-time updates of 

EV metrics, thereby improving responsiveness of cost and schedule control systems. 

Similarly, studies in Buildings and Journal of Construction Engineering and Management  

report that digital EVM systems enhance data reliability and reduce reporting delays, which 

are common limitations in traditional manual EVM implementations. These digital 

advancements are particularly relevant in large-scale construction projects, where information 

latency can significantly affect financial decision-making[18] 

However, scholars caution that digitalization alone does not guarantee improved performance. 

Without standardized data governance and alignment between digital tools and managerial 

processes, technologically advanced EVM systems may still produce misleading indicators. As 

such, literature increasingly emphasizes the socio-technical nature of EVM implementation in 

digital construction environments.[19] 

2.11 EVM, Cash Flow Management, and Financial Sustainability 

While EVM is traditionally associated with cost and schedule control, recent studies expand 

its scope to include cash flow management and financial sustainability. Construction projects 

often fail not because of total cost overruns alone, but due to liquidity constraints and poor cash 

flow timing. As a result, researchers have examined the potential of EVM to support cash flow 

forecasting and financial planning. 

Kaka and Price (1993) laid the foundation for integrating cost commitment curves with project 

control systems. More recent studies build on this work by combining EVM data with cash 

flow models to improve prediction of funding requirements and financial risk exposure.[20] 

Empirical studies suggest that linking EVM indicators with cash flow analysis enables earlier 

identification of financial stress, particularly in long-duration projects where payment delays 

and financing costs accumulate over time. This integration is increasingly viewed as essential 

for achieving financial sustainability in large-scale construction projects. 

Nevertheless, the literature also notes that EVM-based cash flow forecasting remains 

underexplored compared to cost and schedule control, representing an important research gap 

with significant practical implications. 

2.12 Behavioral and Ethical Dimensions of EVM Reporting 

Beyond technical and organizational considerations, recent literature has examined the 

behavioral and ethical dimensions of EVM reporting. Scholars argue that performance 
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measurement systems influence managerial behavior, sometimes leading to unintended 

consequences such as metric manipulation or selective reporting. 

Research in International Journal of Project Management highlights that pressure to meet 

performance targets may incentivize optimistic progress reporting, thereby distorting earned 

value calculations. This phenomenon is particularly pronounced in large-scale projects subject 

to political and public scrutiny.[21] 

To address these concerns, researchers advocate strengthening governance mechanisms, audit 

processes, and transparency requirements around EVM reporting. Ethical use of EVM is 

increasingly framed as a governance issue rather than a purely technical one, especially in 

public-sector and infrastructure megaprojects. 

2.13 Extended Synthesis and Research Implications 

An extended synthesis of the literature reveals that Earned Value Management occupies a 

central position in contemporary construction project control research. Empirical evidence 

strongly supports its value in enhancing cost visibility, forecasting accuracy, and managerial 

awareness. At the same time, the literature consistently emphasizes that EVM effectiveness is 

contingent upon contextual adaptation, organizational maturity, data quality, and integration 

with complementary management systems. 

Recent research trends indicate a shift toward hybrid, data-driven, and digitally enabled EVM 

frameworks that address limitations of traditional approaches. However, despite extensive 

methodological development, empirical evidence linking EVM adoption directly to improved 

financial performance at the portfolio or industry level remains limited. This gap highlights the 

need for more comprehensive, comparative, and longitudinal studies focusing on large-scale 

construction projects. 

3. Methodology  

3.1 Reliability and Validity of the Review Process 

To enhance the reliability and validity of the analytical review, multiple strategies were 

employed. First, only peer-reviewed journal articles published by reputable publishers were 

included to ensure academic rigor. Second, findings reported across multiple studies were 

cross-checked to identify consistency and reduce the risk of bias associated with single-case or 

isolated investigations. Third, the analytical framework was applied uniformly across all 

reviewed studies to maintain consistency in interpretation. 

In addition, the use of multiple databases and journals reduced publication bias and increased 

the representativeness of the reviewed literature. Although this study does not rely on primary 

project data, the structured and transparent review procedure strengthens the credibility of the 

findings and supports replicability by future researchers. 
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3.2 Methodological Limitations 

Despite the strengths of the adopted methodology, certain limitations must be acknowledged. 

As a literature-based analytical study, the findings are inherently dependent on the quality, 

scope, and methodological rigor of the reviewed studies. Variations in data collection methods, 

project contexts, and performance measurement approaches across studies may affect the 

comparability of reported results. 

Furthermore, some empirical studies rely on case-specific data or proprietary project 

information, limiting the generalizability of their findings. While this study mitigates such 

limitations through comparative analysis and synthesis, the absence of primary quantitative 

data restricts the ability to perform statistical testing or causal inference. These limitations are 

addressed by framing conclusions within the context of existing evidence and by identifying 

directions for future empirical research. 

4. Results 

4.1 Overview of Reviewed Studies 

The analytical review reveals a substantial body of research investigating the application of 

Earned Value Management in construction and infrastructure projects. The majority of 

reviewed studies focus on medium- to large-scale construction projects, including commercial 

buildings, transportation infrastructure, and public-sector developments. A significant 

proportion of the literature examines EVM as part of broader project control systems, while 

fewer studies isolate EVM indicators as standalone predictors of financial performance. 

Most empirical studies employ case-based or comparative methodologies, analyzing historical 

project data to assess forecasting accuracy, cost control effectiveness, and managerial decision 

support. A smaller subset of studies adopts simulation-based or hybrid analytical approaches, 

integrating EVM with risk analysis or digital monitoring tools. 

4.2 Effectiveness of EVM in Cost Control 

Across the reviewed literature, there is strong consensus that EVM contributes positively to 

cost control in construction projects. Studies consistently report that cost-based indicators, 

particularly the Cost Performance Index (CPI) and Cost Variance (CV), provide early warning 

signals of cost inefficiencies. In many cases, deviations identified through EVM occurred 

significantly earlier than those detected using traditional cost accounting reports. 

Several studies demonstrate that projects employing EVM experience reduced cost overruns 

due to the ability to initiate corrective actions during early execution phases. This finding is 

particularly evident in large-scale construction projects, where early intervention can prevent 

minor inefficiencies from escalating into substantial financial losses. 
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However, the results also indicate that the effectiveness of EVM in cost control is contingent 

upon accurate progress measurement and disciplined baseline management. Studies reporting 

limited benefits from EVM often cite deficiencies in data quality, inconsistent reporting 

practices, or lack of managerial commitment as contributing factors. 

4.3 Forecasting Accuracy and Financial Performance Outcomes 

A central theme in the reviewed literature is the forecasting capability of EVM metrics, 

particularly Estimate at Completion (EAC). The results indicate that EVM-based forecasts 

generally outperform traditional extrapolation methods in predicting final project costs, 

especially during early and mid-project stages. CPI-based forecasting models are frequently 

identified as among the most reliable approaches for estimating final cost outcomes. 

Nevertheless, forecasting accuracy varies depending on project conditions. In projects 

characterized by stable scope and consistent performance trends, EVM forecasts exhibit high 

reliability. In contrast, projects experiencing frequent scope changes or external disruptions 

demonstrate lower forecasting accuracy, highlighting the importance of contextual 

interpretation. 

Overall, the literature suggests a positive relationship between systematic use of EVM and 

improved financial performance, as reflected in better budget adherence, enhanced cost 

visibility, and increased confidence in financial decision-making. 

4.4 Schedule Performance and Its Financial Implications 

While the primary focus of EVM-related research is cost control, several studies examine the 

relationship between schedule performance and financial outcomes. Schedule delays are 

widely recognized as a major driver of cost overruns due to extended overheads, financing 

costs, and contractual penalties. 

The results indicate that traditional schedule indicators such as Schedule Performance Index 

(SPI) provide useful insights during early project stages but become less informative near 

project completion. Studies addressing this limitation through Earned Schedule and other 

extensions report improved schedule forecasting accuracy and better alignment between 

schedule performance and financial outcomes. 

These findings underscore the interconnected nature of schedule and cost performance and 

support the use of integrated EVM-based approaches in managing financial risk in construction 

projects. 

4.5 Contextual Factors Influencing EVM Effectiveness 

The reviewed studies highlight several contextual factors that influence the effectiveness of 

EVM in construction projects. Project scale emerges as a critical factor, with larger and more 
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complex projects benefiting more from systematic EVM implementation due to higher 

financial exposure and greater need for structured control mechanisms. 

Organizational maturity and data integration capabilities also play a significant role. Projects 

managed by organizations with established project management practices and integrated cost–

schedule systems tend to achieve greater benefits from EVM. Conversely, fragmented 

organizational structures and resistance to standardized reporting limit EVM’s effectiveness. 

Digitalization and automation further enhance EVM outcomes by improving data accuracy and 

reducing reporting delays. Studies incorporating BIM and real-time progress tracking 

consistently report improved reliability of earned value data and stronger financial control. 

4.6 Summary of Key Findings 

The results of this analytical review can be summarized as follows: 

• EVM is consistently associated with improved cost control and early detection of 

financial deviations in construction projects. 

• Cost-based EVM indicators, particularly CPI and EAC, demonstrate strong predictive 

capability for final project cost outcomes. 

• Forecasting accuracy is higher in projects with stable scope and mature management 

systems. 

• Schedule performance has significant indirect financial impacts, reinforcing the 

importance of integrated cost–schedule control. 

• Organizational maturity, data quality, and digital integration are critical enablers of 

EVM effectiveness 

5. Discussion 

The findings of this analytical review provide important insights into the effectiveness of 

Earned Value Management (EVM) as a financial control and performance measurement tool 

in large-scale construction projects. Overall, the reviewed literature demonstrates a strong and 

consistent association between systematic EVM implementation and improved cost control, 

enhanced financial transparency, and increased forecasting accuracy. These results reinforce 

the position of EVM as a core component of modern construction project control systems. 

One of the most significant observations emerging from the results is the dominant role of cost-

based EVM indicators, particularly the Cost Performance Index (CPI), in predicting final 

project cost outcomes. The stability of CPI during early and mid-project stages, as reported by 

multiple studies, explains why CPI-based forecasting models frequently outperform traditional 

cost extrapolation methods. This finding supports prior research that characterizes CPI as a 

leading indicator of financial performance rather than a retrospective measure. 
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The discussion also highlights the critical influence of project context on EVM effectiveness. 

While EVM demonstrates strong performance in projects with stable scope and mature 

management systems, its predictive capability diminishes in environments characterized by 

frequent scope changes, external disruptions, or weak data governance. This contextual 

dependency explains the variability observed across studies and underscores the importance of 

adapting EVM frameworks to specific project environments rather than applying them rigidly. 

Another important insight relates to the indirect financial impact of schedule performance. 

Although EVM research traditionally emphasizes cost control, the reviewed studies confirm 

that schedule delays have substantial financial implications through increased overheads, 

financing costs, and contractual penalties. Extensions such as Earned Schedule address 

limitations of traditional schedule indicators and strengthen the link between time performance 

and financial outcomes, supporting a more integrated approach to project control. 

Organizational maturity and digital integration emerge as key enablers of successful EVM 

implementation. The findings indicate that organizations with standardized reporting 

structures, integrated cost–schedule systems, and digital progress tracking tools are better 

positioned to exploit the full analytical potential of EVM. Conversely, resistance to 

standardized control systems and poor data quality significantly reduce EVM’s effectiveness, 

regardless of methodological sophistication. 

From a theoretical perspective, the discussion confirms that EVM should be viewed not as a 

standalone technique but as part of a broader financial and managerial control ecosystem. 

Integrating EVM with risk management, cash flow analysis, and decision-support systems 

enhances its relevance in complex and uncertain construction environments. Practically, these 

findings suggest that project managers and financial controllers should focus not only on 

calculating EVM metrics but also on ensuring organizational readiness and contextual 

alignment. 

6. Practical Implications and Proposed Framework 

The findings of this study offer several practical implications for construction project 

managers, financial controllers, and decision-makers involved in large-scale construction 

projects. Given the consistent evidence supporting the effectiveness of Earned Value 

Management (EVM) in improving cost control and financial transparency, organizations 

should consider EVM as a core component of their project financial management systems 

rather than as an auxiliary reporting tool. 

One key practical implication is the importance of early and systematic implementation of 

EVM. The literature indicates that EVM delivers the greatest benefits when applied from the 

early stages of project execution, allowing managers to detect unfavorable cost and schedule 

trends before they escalate into significant financial issues. Consequently, project baselines, 

work breakdown structures, and progress measurement rules should be clearly defined during 

the planning phase to support reliable earned value calculations. 



 
Received: 16-11-2025       Revised: 05-12-2025 Accepted: 28-01-2026 

 

 463 Volume 50 Issue 1 (February 2026) 

https://powertechjournal.com 

 

Another important implication relates to organizational capability and data integration. The 

effectiveness of EVM is strongly influenced by the maturity of project management processes 

and the quality of underlying data. Organizations are therefore encouraged to invest in training, 

standardized reporting procedures, and integrated cost–schedule information systems. The 

integration of EVM with digital tools such as Building Information Modeling (BIM) and real-

time progress tracking systems can further enhance data accuracy and responsiveness, 

particularly in large-scale construction environments. 

Based on the synthesis of reviewed studies, a conceptual framework for effective EVM-based 

financial control in large-scale construction projects can be proposed. This framework 

emphasizes the interaction between four key components: (1) robust planning and baseline 

definition, (2) accurate and consistent progress measurement, (3) systematic analysis of EVM 

indicators and forecasts, and (4) informed managerial decision-making supported by 

organizational governance and digital infrastructure. The framework highlights that EVM 

effectiveness is maximized when technical indicators are aligned with organizational processes 

and strategic objectives. 

7. Limitations and Directions for Future Research 

Despite the comprehensive scope of this analytical review, several limitations should be 

acknowledged. First, the study relies exclusively on secondary data derived from previously 

published research. As a result, the findings are constrained by the quality, availability, and 

methodological diversity of the reviewed studies. Differences in project context, data collection 

methods, and performance measurement approaches across studies may limit the comparability 

of results. 

Second, while this study synthesizes evidence on the effectiveness of EVM, it does not provide 

direct causal validation based on primary project data. Future research could address this 

limitation by conducting large-scale empirical investigations using standardized datasets across 

multiple construction projects to statistically quantify the impact of EVM adoption on financial 

performance. 

Further research is also recommended to explore the integration of EVM with emerging digital 

technologies and advanced analytics. Topics such as risk-adjusted EVM forecasting, machine 

learning–based performance prediction, and real-time decision-support systems represent 

promising directions for extending the analytical capabilities of EVM. Additionally, 

comparative studies examining EVM effectiveness across different contractual arrangements 

and organizational structures would contribute to a deeper understanding of contextual 

influences.. 

8. Conclusion 

This study provides a comprehensive analytical review of the application and effectiveness of 

Earned Value Management (EVM) in improving financial performance and cost control in 
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large-scale construction projects. The findings demonstrate that EVM is a powerful and widely 

validated project control methodology capable of enhancing cost visibility, forecasting 

accuracy, and financial decision-making when implemented systematically and supported by 

appropriate organizational capabilities. 

The reviewed literature consistently indicates that cost-based EVM indicators, particularly the 

Cost Performance Index (CPI) and Estimate at Completion (EAC), serve as reliable predictors 

of final project cost outcomes. Moreover, extensions such as Earned Schedule strengthen the 

linkage between schedule performance and financial impacts, reinforcing the value of 

integrated cost–schedule control approaches. However, the effectiveness of EVM is not 

uniform across all project environments and is strongly influenced by factors such as project 

scale, scope stability, organizational maturity, and data quality. 

Overall, the study concludes that EVM should be regarded not as a standalone technical tool 

but as an integral element of a broader financial and managerial control system in construction 

projects. When combined with risk management, digital technologies, and strong governance 

structures, EVM can significantly contribute to improved financial performance and increased 

project success in large-scale construction environments. 

9. Limitations and Directions for Future Research 

Despite the comprehensive scope and analytical depth of this study, several limitations should 

be acknowledged to provide a balanced interpretation of the findings and to guide future 

research efforts. Recognizing these limitations not only enhances the transparency of the 

research but also highlights opportunities for further advancement in the study of Earned Value 

Management (EVM) in large-scale construction projects. 

First, this study is based on an analytical review of existing literature rather than on primary 

empirical data collected from real construction projects. Consequently, the findings and 

conclusions are inherently dependent on the quality, accuracy, and methodological rigor of the 

reviewed studies. Although efforts were made to include peer-reviewed and high-quality 

publications, variations in research design, data sources, and analytical techniques across 

studies may affect the consistency and comparability of reported results. As such, the 

conclusions drawn in this study should be interpreted as evidence-based insights rather than 

statistically validated causal relationships. 

Second, the reviewed literature encompasses a wide range of construction project contexts, 

including different countries, regulatory environments, project types, and contractual 

arrangements. These contextual differences may influence the applicability and effectiveness 

of EVM indicators, particularly in large-scale projects where organizational structures and 

governance mechanisms vary significantly. While this study synthesizes common patterns 

across diverse contexts, it does not explicitly control for regional, contractual, or sector-specific 

factors that may affect financial performance outcomes. 
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Third, many empirical studies included in the review rely on case-based analyses or project-

specific datasets, some of which involve limited sample sizes or proprietary information. This 

reliance may restrict the generalizability of certain findings, especially those related to 

forecasting accuracy and cost performance prediction. Furthermore, differences in how earned 

value metrics are calculated and interpreted across studies introduce additional sources of 

variability that cannot be fully reconciled within a literature-based analysis. 

In addition to these limitations, this study primarily focuses on cost and schedule-related 

aspects of financial performance. Other important dimensions, such as quality performance, 

stakeholder satisfaction, and long-term value creation, are not explicitly addressed. As a result, 

the broader strategic implications of EVM beyond cost control remain underexplored within 

the scope of this research. 

Building on these limitations, several directions for future research can be identified. Future 

studies should prioritize large-scale empirical investigations using standardized datasets 

collected from multiple construction projects to enable robust statistical analysis and causal 

inference. Such studies could quantitatively assess the impact of EVM adoption on financial 

performance indicators, including cost overruns, cash flow stability, and profitability. 

Further research is also encouraged to explore the integration of EVM with complementary 

management approaches, such as risk management, cash flow analysis, and digital 

technologies. In particular, the use of Building Information Modeling (BIM), real-time 

progress tracking systems, and advanced data analytics—including machine learning 

techniques—offers promising opportunities to enhance the predictive capability and practical 

relevance of EVM in complex construction environments. 

Finally, comparative studies examining the effectiveness of EVM under different contractual 

frameworks (e.g., Design–Build, EPC, and Public–Private Partnership projects) and 

organizational maturity levels would provide valuable insights into the contextual conditions 

under which EVM delivers the greatest benefits. Addressing these research directions would 

contribute to a more comprehensive understanding of EVM as a financial control and decision-

support tool in large-scale construction projects. 
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