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Abstract

Earned Value Management (EVM) is a well-established project management approach that combines cost,
timeline, and scope performance to evaluate the comprehensive advancement of engineering initiatives. This
study investigates the significance of Earned Value Management (EVM) in enhancing cost and schedule
efficiency, emphasising its capability in predicting project results and addressing discrepancies. This document
examines the essential metrics of Earned Value Management (EVM), such as Planned Value (PV), Earned Value
(EV), and Actual Cost (AC). It illustrates how these instruments empower project managers to make informed
decisions based on data, enhance resource distribution, and reduce project-related risks. The research further
explores the obstacles and constraints associated with the application of EVM in engineering initiatives and
offers suggestions for navigating these challenges. This study emphasises the practical implications of EVM,

highlighting its crucial role in enhancing project delivery while adhering to time and budget limitations.

Keywords: Earned Value Management, Cost Performance, Schedule Performance, Engineering Projects, Project

Management, Risk Management, Performance Metrics, Project Forecasting.
1. INTRODUCTION

In engineering endeavours, it is essential to uphold oversight of both expenses and timelines to ensure the triumph
of the project. Earned Value Management (EVM) has become an essential instrument for project managers to
oversee and regulate these elements, offering a cohesive method for evaluating a project's advancement. The
Earned Value Management system facilitates the juxtaposition of anticipated advancement against real outcomes,
providing valuable perspectives on possible budget excesses and timeline setbacks. Utilising essential
performance metrics promotes anticipatory decision-making, enabling prompt corrective measures.(1) The
escalating intricacy of engineering endeavours and the rising expectations for economical solutions and prompt
execution have highlighted the significance of employing EVM as a tool for assessing performance. Nonetheless,

in spite of its advantages, the utilisation of EVM in engineering endeavours is accompanied by obstacles,
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including data precision, challenges in resource distribution, and reluctance towards its adoption. This study
investigates the function of Earned Value Management in influencing cost and schedule outcomes, delving into
its benefits as well as its drawbacks. This study aims to offer a more profound insight into the ways in which
Earned Value Management (EVM) can improve the efficiency of project management methodologies within the

engineering field, guaranteeing that projects are completed punctually and adhere to budgetary constraints. (2)
1.1 Background to Earned Value Management (EVM)

Earned Value Management (EVM) is a pivotal project management methodology that has become increasingly
vital for overseeing and tracking the advancement of projects. EVM combines the project's objectives, timeline,
and budget to deliver a holistic perspective on the project's effectiveness. Originally conceived by the U.S.
Department of Defence during the 1960s, Earned Value Management emerged as a solution to the difficulties
associated with overseeing extensive, intricate projects that necessitated accurate monitoring of advancement to
prevent budget excesses and timeline setbacks. Since that time, EVM has gained extensive acceptance across
numerous sectors, especially in engineering initiatives where intricate interconnections and stringent financial

constraints are common.(3)

The essence of EVM resides in its capacity to evaluate the worth of work executed in relation to the established
budget and timeline. It assists project managers in grasping the extent of work that has been accomplished, the
real expenses incurred, and whether the project is progressing as planned to achieve its objectives. By utilising
three essential metricsprovides a transparent and uniform method for assessing project performance. EVM
functions as a vital performance measurement instrument, connecting strategic goals with everyday activities. It
provides valuable insights into the overall health of a project that conventional tracking techniques may not easily
reveal. Nonetheless, the implementation and effectiveness of EVM hinge on the precise gathering and

presentation of data, as well as a team's capacity to analyse and respond to the metrics promptly.

Throughout the years, EVM has progressed, incorporating improvements in software instruments and techniques
that enhance its usability and availability for projects of all sizes, whether they are small or large in scale.
Currently, it is regarded as a leading approach in project management and is applied across multiple industries,
such as construction, manufacturing, and software development, due to its capacity to boost project predictability,

minimise risks, and elevate decision-making processes.(4)
1.2 Importance of Cost and Schedule Control in Engineering Projects

In engineering endeavours, proficient management of expenses and timelines is essential for guaranteeing the
successful completion of projects. Such initiatives frequently encompass intricate assignments, considerable
monetary commitments, and stringent deadlines, rendering it crucial to oversee both expenses and timelines
effectively. Unrestrained expenses and setbacks may result in budget excesses, inefficient resource allocation,

and overlooked timelines, which could harm the standing of the parties involved and cause monetary setbacks.(5)

Expense management guarantees that the project remains within its designated financial limits by overseeing and

regulating costs during the entire project duration. This involves monitoring expenditures in relation to the
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established budget, recognising discrepancies in costs, and implementing modifications as needed. In the absence

of effective cost management, projects can encounter unexpected costs that diminish their profitability.

In a like manner, managing the schedule guarantees that the project is finished within the established timeline.
Hiccups in the timeline can trigger a chain reaction, leading to interruptions in subsequent project stages and
impacting the overall achievement. Effective schedule management aids in the early detection of possible delays,
enabling timely corrective measures to be implemented before the project timeline experiences considerable

disruption. (6)

Through the integration of cost and schedule oversight utilising methodologies such as Earned Value Management
(EVM), project managers can enhance the predictability of projects, minimise the chances of exceeding budgets,

and guarantee that engineering initiatives are finalised punctually and within financial constraints.

2. LITERATURE REVIEW

2.1 Overview Of Project Performance Measurement Tools

Tools for measuring project performance are crucial for monitoring the advancement of a project and
guaranteeing that it remains aligned with its goals. These instruments empower project managers to evaluate real
performance in relation to established objectives, offering a transparent insight into the project's condition
regarding budget, timeline, and scope. Frequently utilised instruments encompass Earned Value Management
(EVM), which amalgamates cost and schedule performance indicators to assess project advancement; Critical
Path Method (CPM), which pinpoints the most extended series of activities that dictate the project's completion
duration; and Key Performance Indicators (KPIs), which monitor particular metrics such as cost-effectiveness,
punctuality, and quality standards. Additional instruments, like Gantt charts and project dashboards, provide
visual depictions of project timelines and statuses, facilitating clearer communication of progress to stakeholders.
Utilising these instruments, project managers can take initiative in tackling challenges, enhance resource

allocation, and elevate the chances of achieving successful project outcomes.(7)
a. Earned Value Management (EVM) in Project Management

Earned Value Management (EVM) is a robust approach to project management that combines cost, timeline, and
scope to evaluate and track project performance. It offers a structured method for assessing project advancement,
enabling project managers to juxtapose the intended tasks with the actual work accomplished, as well as to analyse
the performance in terms of cost and time. EVM employs essential metrics such as Planned Value (PV), Earned
Value (EV), and Actual Cost (AC) to offer a transparent view of the project's advancement regarding both

financial expenditure and timeline adherence.(8)

* Planned Value (PV) signifies the worth of the work that was intended to be accomplished by a specific moment

in time.

» Earned Value (EV) represents the worth of the work that has genuinely been accomplished up to that specific

moment.
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* Actual Cost (AC) signifies the genuine expenditures that have been incurred for the work completed up to that

point.

Through the assessment of Cost Variance (CV) and Schedule Variance (SV), project managers are able to
ascertain whether the project is progressing ahead of or lagging behind the timeline, as well as whether it is
operating within budget constraints or exceeding financial limits. These indicators assist in recognising po ssible
challenges at an early stage of the project lifecycle, enabling timely interventions to ensure the project remains
on course. The EVM framework additionally offers valuable Forecasting Metrics, including Estimate at
Completion (EAC) and Estimate to Complete (ETC), which assist in anticipating future project outcomes by

analysing existing trends. (9)

Integrating Earned Value Management into project oversight elevates decision-making capabilities, fosters better
communication with stakeholders, and offers a more objective, data-informed strategy for tracking project
advancement. This is especially beneficial for extensive, intricate endeavours in fields such as engineering,

construction, and various other sectors where meticulous monitoring of expenses and timelines is essential.
b. Components of Earned Value Management (EVM)

Earned Value Management (EVM) encompasses various essential elements that collaboratively offer an all-
encompassing perspective on project performance. The essential elements encompass Planned Value (PV),
Earned Value (EV), and Actual Cost (AC), which serve as fundamental indicators for assessing and analysing a

project's advancement concerning both budget and timeline.

Planned Value (PV) represents the estimated expenditure for the tasks that were intended to be accomplished by
a designated moment in time. It serves as the foundational reference point for evaluating actual

advancements.(10)

The Actual Cost (AC) represents the genuine sum of money expended on the work accomplished up to that

moment, showcasing the true expenses incurred throughout the project's implementation.
2.2 Role of EVM in Tracking Project Progress

Earned Value Management (EVM) serves an essential function in monitoring project advancement by offering a
transparent and unbiased assessment of performance concerning cost, timeline, and scope. Through the analysis
of Planned Value (PV), Earned Value (EV), and Actual Cost (AC), Earned Value Management (EVM) enables
project managers to evaluate the extent of work accomplished, the expenses incurred, and how these figures align
with the predetermined budget and timeline. This analysis enables the timely detection of possible issues,
including budget excesses or timeline setbacks, and promotes anticipatory decision-making. By utilising
performance indicators such as Cost Variance (CV) and Schedule Variance (SV), Earned Value Management
(EVM) provides valuable insights into the effectiveness and overall status of a project. This allows project
managers to implement necessary corrective measures to realign the project with its intended goals if required.

In the end, EVM guarantees that the advancement of projects is monitored in a quantifiable, clear, and evidence-
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based way, thereby elevating the overall management of projects and increasing the chances of achieving

successful project outcomes.(12)
a. Significance of Cost and Schedule Performance in Engineering Projects

In engineering endeavours, the effectiveness of cost management and adherence to the schedule are crucial for
guaranteeing the successful completion of the project within the established parameters. These initiatives
frequently encompass intricate activities, considerable resource distribution, and rigorous timelines, rendering it
crucial to oversee both expenses and timelines proficiently. Subpar cost efficiency, exemplified by budget
excesses, can result in monetary pressure, whereas setbacks in project finalisation can interrupt operations, impact
project participants, and cause revenue loss.(13) Effective management of costs ensures that the project remains
within its financial limits, while proficient oversight of the schedule guarantees timely delivery of the project. By
merging these elements using instruments such as Earned Value Management (EVM), project managers can
leverage data to inform their decisions, detect performance challenges at an early stage, and implement corrective
measures to ensure the project remains on track. In the end, upholding robust financial and timeline efficiency
plays a crucial role in the triumph of engineering initiatives by guaranteeing their completion within allocated

funds and deadlines, resulting in enhanced client contentment and overall organisational achievement.(14)
b. The Integration of Cost, Schedule, and Scope in EVM

A significant advantage of Earned Value Management (EVM) lies in its capacity to unify cost, schedule, and
scope, offering a comprehensive perspective on project performance. In conventional project management,
expenses and timelines are frequently monitored separately, which may result in partial or erroneous evaluations
of project well-being. The EVM integrates these three essential components, guaranteeing that the project's scope,

financial plan, and schedule remain in harmony during its entire duration.(15)

e Cost: EVM tracks the actual costs incurred against the planned budget, providing insight into whether the
project is within its financial boundaries or if cost overruns are occurring.

e Schedule: EVM additionally contrasts the intended advancement with the actual advancement, assisting
in determining if the project is ahead of or lagging behind the timeline, and facilitating prompt
intervention.

e Scope: Through the evaluation of the earned value associated with the completed tasks, EVM determines
if the executed work corresponds with the intended scope, thereby confirming that the project is advancing

as anticipated and remains on track with its original objectives.(16)

Through the amalgamation of these three elements—cost, timeline, and scope—Earned Value Management
provides a holistic approach to overseeing project performance. This integration offers a transparent view of the
project's advancement, empowering project managers to make better-informed choices, recognise potential
challenges at an early stage, and execute corrective measures to ensure the project remains on course. The
outcome is enhanced project forecasting and an increased probability of achieving successful project delivery

within budget constraints, on schedule, and in alignment with the defined scope.
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c. Earned Value Management as a Proactive Project Management Tool

Earned Value Management (EVM) acts as a forward-looking instrument in the realm of project management,
offering early indicators of possible challenges concerning budget and timeline. Instead of postponing the
evaluation of performance until the conclusion of a project phase or its entirety, Earned Value Management
(EVM) consistently tracks project advancement using essential indicators such as Planned Value (PV), Earned
Value (EV), and Actual Cost (AC).(17) This instantaneous monitoring allows project managers to identify

discrepancies from the original plan at an early stage.

For example, through the examination of Cost Variance (CV) and Schedule Variance (SV), project managers are
able to determine if the project is operating within budget constraints or lagging behind the planned timeline,
allowing them to implement corrective measures prior to the issues intensifying. The dynamic characteristics of
Earned Value Management facilitate enhanced resource distribution, expedited decision processes, and improved
risk oversight, ultimately boosting the chances of achieving project completion successfully within the

established timeframes and financial limits. (18)
d. How EVM Enables Project Managers to Make Data-Driven Decisions

Earned Value Management (EVM) provides project managers with essential information to facilitate well-
informed, data-centric choices during the entire project lifecycle. Through a systematic method for monitoring
project performance, Earned Value Management enables managers to evaluate the extent to which the project is
advancing in relation to its intended budget and timeline. Utilising metrics such as Earned Value (EV), Actual
Cost (AC), and Planned Value (PV), project managers are equipped to assess whether the project is progressing
as intended.(nineteen) Moreover, Cost Variance (CV) and Schedule Variance (SV) provide distinct perspectives
on financial and temporal inconsistencies. This factual information empowers managers to implement prompt
modifications, including redistributing resources, modifying schedules, or revising budgets, instead of depending
on personal opinions. EVM eliminates a significant amount of uncertainty in project management, establishing a
robust basis for informed decision-making, enhancing productivity, and reducing the likelihood of project

setbacks.(20)
e. Forecasting Project Outcomes Using Earned Value Metrics

A notable benefit of Earned Value Management (EVM) lies in its capacity to predict project results by analysing
existing performance patterns. Through the application of essential EVM indicators, assists in calculating the
overall anticipated expenditure needed to finalise the project, taking into account the existing performance
patterns. Meanwhile, the Estimate to Complete (ETC) offers a projection of the additional costs necessary to

bring the project to completion.

Furthermore, the To-Complete Performance Index (TCPI) serves as a valuable tool for project managers to
evaluate the level of efficiency required for the remaining phases of the project in order to remain within
budgetary constraints. Twenty-one These predictive instruments facilitate anticipatory decision-making,

empowering project leaders to modify strategies, manage expenses, or redistribute resources to ensure the project
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remains on course. Through the utilisation of these analytical forecasts, EVM amplifies the capacity to oversee
project uncertainties, implement modifications to ensure performance remains in sync with objectives, and

elevate the overall likelihood of achieving successful project outcomes.(22)
2.3 Challenges In Implementing EVM in Engineering Projects

Although Earned Value Management (EVM) provides considerable advantages in monitoring and regulating
project performance, its application in engineering initiatives may pose various obstacles. A significant challenge
lies in the intricate nature of gathering data. Precise and prompt information regarding project outcomes—Ilike
expenses, tasks accomplished, and adherence to timelines—is crucial for the effectiveness of EVM. Data that is
inaccurate or inconsistent can jeopardise the trustworthiness of EVM metrics, resulting in deceptive

interpretations.

A further obstacle is the reluctance to adapt exhibited by project teams and stakeholders. EVM necessitates a
transition from conventional project management strategies to a more analytics-focused approach. This transition
may be approached with hesitation, particularly within organisations that are unaccustomed to stringent
performance monitoring and documentation. Engagement and support from all parties involved in the project are
essential for addressing this resistance effectively.(23) Moreover, limitations in resources and time can pose
challenges to the adoption of EVM, especially in smaller initiatives or organisations that lack sufficient project
management capabilities. The instruments and methodologies linked to EVM can be labour-intensive,

necessitating considerable effort for precise monitoring and evaluation.

Ultimately, alterations in project scope or regular adjustments can hinder the efficacy of EVM. The effectiveness
of EVM is maximised when the project's scope is distinctly outlined and maintains stability during the entire
project lifecycle. Modifications in the scope can skew the evaluation between projected and actual figures,

complicating the assessment of the project's genuine performance..(24)
2.4 Benefits of Using Earned Value Management in Engineering Projects

Earned Value Management (EVM) provides a multitude of advantages for engineering initiatives, especially
regarding the enhancement of project oversight, operational efficiency, and informed decision-making. A
significant benefit lies in its capacity to amalgamate cost, schedule, and scope performance into a cohesive and
singular framework. This enables project managers to oversee advancements in a more thorough and impartial

way, offering a more vivid understanding of the project's overall condition.

EVM further improves the reliability of project results. Through the ongoing observation of essential performance
metrics, including Cost Variance (CV) and Schedule Variance (SV), Earned Value Management (EVM) assists
project managers in detecting challenges at an early stage, allowing them to implement corrective measures prior
to the escalation of issues. This results in quicker decision-making and enables a more efficient distribution of

resources..(25)

One more advantage of EVM is that it enhances clarity and responsibility. Given that EVM employs uniform

metrics to gauge performance, it delivers transparent and dependable reporting that stakeholders can trust to
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measure the advancement of the project. This clarity fosters confidence among stakeholders and guarantees that

all parties are aligned concerning project anticipations.

The EVM framework additionally enables the projection of upcoming performance, equipping users with
instruments such as Estimate at Completion (EAC) and Estimate to Complete (ETC) to anticipate the ultimate
expenditure and outstanding tasks. This aids in strategising for the remainder of the project, modifying approaches

when needed, and minimising the likelihood of budget excesses or timeline setbacks.(26)

In summary, the application of Earned Value Management (EVM) in engineering initiatives enhances project
results by fostering superior oversight, refining predictions, and bolstering decisions based on data, all of which

play a crucial role in ensuring projects are completed punctually and within financial constraints.

2.5 Limitations of EVM in The Engineering Sector

Although Earned Value Management (E VM) provides a systematic method for monitoring project performance,
it does have a number of constraints, especially in the engineering field. A significant constraint lies in the
intricacies associated with gathering and merging data. Engineering endeavours frequently encompass vast and
intricate dimensions, involving a multitude of tasks and stages. Collecting precise information from these diverse
elements can prove to be both labour-intensive and difficult. The precision of EVM is contingent upon the calibre
of the data inputted, and any discrepancies or inaccuracies can result in deceptive outcomes, thereby influencing

the decision-making process.

A further constraint is the challenge of precisely delineating the project scope and the work breakdown structure
(WBS) at the outset of the project. Engineering initiatives, particularly those that encompass research and
development or bespoke designs, can encounter alterations in scope, complicating the assessment of earned value
in relation to a predetermined plan. This may result in inconsistencies in EVM reporting and influence the

project's capacity to deliver an accurate depiction of advancement.(27)

EVM faces challenges when it comes to intricate resource distribution in engineering endeavours. Projects
frequently necessitate the collaboration of diverse teams, each possessing unique expertise, to tackle different
components of the initiative. The conventional approaches of EVM might overlook the fluid and changing
characteristics of resource allocation, potentially complicating the tracking of progress in intricate engineering

endeavours.

Moreover, the limitations of time and financial resources associated with the execution of EVM can pose a
significant obstacle. Establishing and sustaining an EVM system requires significant resources, encompassing
both human capital and software applications, which can introduce intricacy and additional burdens to the project
management workflow. Smaller engineering companies might encounter challenges in rationalising the
expenditure needed for Earned Value Management, particularly on projects that operate within constrained

budgets or have tighter deadlines.(28)

Ultimately, elements related to human behaviour, including reluctance to adapt or insufficient comprehension,

can obstruct the effective execution of EVM. To ensure the effectiveness of EVM, it is essential that all project
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stakeholders receive adequate training, and the organisation must demonstrate a readiness to modify its processes,

a requirement that may not always align with the practices of more conventional engineering firms.
2.6 Role of EVM in Improving Project Delivery Within Budget and Time Constraints

Earned Value Management (EVM) is crucial in guaranteeing that engineering projects are completed within
financial constraints and according to schedule. Through the amalgamation of cost, schedule, and scope
performance, Earned Value Management (EVM) empowers project managers to evaluate the advancement of the
project in relation to its intended goals. The prompt identification of problems via indicators such as Cost Variance
(CV) and Schedule Variance (SV) facilitates swift remedial measures, thereby minimising the likelihood of

budget excesses and timeline setbacks.

EVM further improves the precision of predictions, offering valuable perspectives on the upcoming direction of
the project. Instruments such as Estimate at Completion (EAC) and Estimate to Complete (ETC) assist in
forecasting the overall expenses and outstanding tasks, enabling project managers to make educated choices
regarding resource distribution and timeline planning. Through the anticipation of project results, EVM aids in
circumventing unforeseen financial challenges and guarantees that possible setbacks are recognised promptly,

providing an opportunity to adjust the project strategy.(29)

The capacity to oversee performance consistently via EVM’s instantaneous data facilitates more efficient
decision-making, particularly in demanding circumstances. In instances where inconsistencies occur, leaders have
the ability to modify timelines, distribute resources more effectively, or implement various remedial measures to

realign the project, guaranteeing that it stays within the established budget and schedule.

Moreover, EVM enhances both accountability and transparency by offering a distinct and impartial approach to
evaluating project performance. This clarity promotes dialogue with stakeholders and aids in guaranteeing that
all parties are synchronised with the project's objectives and anticipations, minimising the chances of

misinterpretations or disputes that might result in setbacks or extra expenses.(30)

In the end, by consistently monitoring performance and offering valuable insights into the project's status, Earned
Value Management facilitates a more proactive approach to management. This leads to enhanced project delivery
while adhering to budgetary and time limitations, ultimately fostering the overall success of engineering
initiatives.

3. RESEARCH METHODOLOGY

3.1 Research Design

This study used a quantitative research design, employing a survey-based approach to collect data from project
managers, engineers, and other professionals involved in engineering projects. The research focused on the role
of Earned Value Management (EVM) in tracking project performance, specifically in terms of cost and schedule

efficiency.

3.2 Sampling Method
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A stratified random sampling technique was employed to ensure a representative sample from various sectors
involved in engineering projects. The sample was divided based on industry type (e.g., construction,

manufacturing, software development) and project scale (large, medium, small projects).
3.3 Data Collection

A structured questionnaire was used to collect data from a sample size of 100 respondents. The questionnaire was
distributed electronically, and responses were analyzed using statistical software to identify patterns and

correlations between the use of EVM and project performance.
3.4 Sample Size and Study Area

. Sample Size: 100 respondents, including project managers, engineers, and other professionals from

engineering sectors.

. Study Area: The study covered various industries, including construction, manufacturing, and I'T/software

development, with a particular focus on medium to large-scale projects.

The sample included professionals from diverse geographical regions to ensure that the data captured global
trends and challenges related to EVM. This research provided valuable insights into how EVM practices were

implemented across different engineering sectors and how they contributed to cost and schedule management.
3.5 Data Analysis

The collected data were analyzed using descriptive statistics to summarize the responses and identify trends. Chi-
square tests and correlation analysis were applied to explore relationships between demographic variables and
the effectiveness of EVM in managing cost and schedule performance. The results provided a comprehensive

understanding of the role of EVM in enhancing project management in the engineering sector.

4. DATA ANALYSIS
4.1 Demographic Profile

Table 1: Demographic Data Summary

Question Response Frequency (out of | Percentage Cumulative

10) Percentage
Role in the Project Manager 2 20% 20%
Project Engineer 2 20% 40%
Management Project Coordinator 1 10% 50%
Process Other 5 50% 100%
Years of 0-2 years 2 20% 20%
Experience in 3-5 years 1 10% 30%
Managing 6-10 years 1 10% 40%
10+ years 6 60% 100%
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Engineering
Projects
Industry Sector Construction 2 20% 20%
Manufacturing 1 10% 30%
IT/Software 2 20% 50%
Development
Other 5 50% 100%
Familiarity with Very Familiar 2 20% 20%
Earned Value Somewhat Familiar 2 20% 40%
Management Not Familiar 6 60% 100%
(EVM)
Size of Small (< Rs. IM) 2 20% 20%
Engineering Medium (Rs. IM — 1 10% 30%
Projects Rs. 10M)
Large (> Rs. 10M) 6 60% 90%
Other 1 10% 100%
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This table provides a comprehensive overview of the demographic characteristics of the survey respondents,
offering valuable context for understanding the perspectives presented in the study. A significant portion of
respondents identified themselves under the "Other" category (50%), which may suggest that many individuals
did not fit neatly into the conventional roles of Project Manager, Engineer, or Project Coordinator. The remaining
participants were more evenly distributed between the roles of Project Manager and Engineer, with each group
comprising 20% of the total respondents. These roles reflect the varied nature of project management and the
importance of multiple perspectives in managing complex engineering projects. When it comes to experience in

managing engineering projects, a substantial 60% of participants have more than 10 years of experience,
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highlighting a well-established group of professionals with significant industry knowledge. Conversely, 20% of
the respondents have less than 2 years of experience, and the remaining 20% are split between 3 to 5 years and 6
to 10 years of experience, suggesting that the survey represents both seasoned professionals and those in the
earlier stages of their careers. This diverse range of experience provides a well-rounded view of the application
of Earned Value Management (EVM). Regarding the industries the respondents work in, the majority came from
sectors categorized as "Other" (50%), indicating that EVM is utilized across a broad spectrum of industries, not
just the traditional ones like construction, I'T, and manufacturing. In fact, the breakdown of industries showed that
20% work in construction, another 20% in I'T/Software Development, and 10% in manufacturing. Lastly, when
asked about their familiarity with Earned Value Management (EVM), 60% of the respondents reported being
unfamiliar with it. This lack of familiarity suggests that there may be significant barriers to EVM adoption or that
its application is limited in certain industries or roles. Only 20% of the respondents were very familiar with EVM,
and another 20% had some degree of familiarity. Regarding the size of the engineering projects they work on, the
majority (60%) handle large projects, often exceeding Rs. 10M. This indicates that the respondents are involved
in significant, high-budget projects, which could be important for understanding the scale at which EVM is being
applied. Smaller projects, under Rs. 1M, and medium-sized projects, ranging from Rs. 1M to Rs. 10M, were less

represented, with only 20% and 10% of respondents respectively indicating such project sizes.

4.2 Descriptive Analysis

Table 2: Summary of EVM Usage, Challenges, and Impact in Project Management

Question Response Frequency | Percentage | Cumulative Percentage
How often did you Always 21 21% 21%
use Earned Value Often 22 22% 43%
Management (EVM) Sometimes 28 28% 71%
in your projects? Never 29 29% 100%
To what extent did Strongly Agree 32 32% 32%
you believe EVM Agree 33 33% 65%
improved project Neutral 20 20% 85%
forecasting? Disagree 8 8% 93%
Strongly Disagree 7 7% 100%
What primary Data Accuracy 41 41% 41%
challenges did you Resistance to 17 17% 58%
face when Adoption
implementing EVM Complexity of 26 26% 84%
in your projects? Implementation
Lack of Training 12 12% 96%
Other 4 4% 100%
Did you think EVM Yes, Significantly 30 30% 30%
contributed to Yes, to Some Extent 38 38% 68%
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reducing cost No, It Had No Impact 19 19% 87%
overruns in your No, It Increased Cost 9 9% 96%
projects? Overruns
Other 4 4% 100%
How frequently did Always 31 31% 31%
you use EVM Frequently 27 27% 58%
forecasting metrics Occasionally 26 26% 84%
such as Estimate at Never 16 16% 100%
Completion (EAC)
or Estimate to
Complete (ETC)?
i _ =
o I
N I
|| I 11
\ I}
L] Imli
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This table presents an in-depth summary of the respondents' use of Earned Value Management (EVM) in their
projects, including the frequency of its use, the perceived challenges in its implementation, and the impact it has
on project outcomes. The first question, which asked about the frequency of EVM usage, revealed a fairly even
distribution of responses. 21% of respondents reported using EVM "Always," while 22% used it "Often," and
28% used it "Sometimes." However, a notable 29% of respondents indicated that they "Never" used E VM in their
projects. This suggests that while EVM is a widely recognized tool, it is not universally implemented across all
projects, potentially due to factors like familiarity or organizational culture. When asked about the extent to which
they believed EVM improved project forecasting, the majority of respondents felt positively about its impact.
32% strongly agreed that EVM improved forecasting, while another 33% agreed. However, 15% were neutral or
disagreed with the statement, indicating that while EVM has value for many, it is not universally seen as an
effective tool for improving forecasting accuracy. In terms of challenges faced when implementing EVM, data
accuracy was the most commonly cited issue, with 41% of respondents noting this as a primary barrier. This is
followed by resistance to adoption (17%) and complexity in implementation (26%), which further suggests that
while EVM is a powerful tool, its full implementation can be hindered by organizational and technical challenges.
A smaller number of respondents reported issues related to lack of training or other unspecified challenges.
Regarding the impact of EVM on reducing cost overruns, the results were mixed. 68% of participants felt that

EVM either significantly or somewhat contributed to reducing cost overruns. This highlights the perceived value
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of EVM in improving cost control. However, 28% of respondents felt that EVM had little to no impact on cost
overruns, and 9% felt it actually increased them, indicating that EVM's effectiveness in controlling costs may
depend on the specific context and execution. Finally, when asked about their usage of forecasting metrics like
Estimate at Completion (EAC) or Estimate to Complete (ETC), 31% of respondents reported using these metrics
"Always," and 27% used them "Frequently." However, 16% of respondents indicated they "Never" used these

metrics, suggesting that while these tools are commonly employed, they are not universally integrated into the

project management processes.

Table 3: Survey Responses on EVM Effectiveness and Integration in Project Management

Question Response Frequency | Percentage | Cumulative Percentage
How did you rate the Very Effective 36 36% 36%
effectiveness of EVM Effective 38 38% 74%
in improving project | Somewhat Effective 15 15% 89%
transparency and Not Effective 7 7% 96%
stakeholder Very Ineffective 4 4% 100%
communication?
In your experience, Very Accurate 33 33% 33%
how accurate were Accurate 34 34% 67%
the performance Somewhat Accurate 20 20% 87%
metrics derived from Not Accurate 7 7% 94%
EVM in predicting Very Inaccurate 6 6% 100%
project
performance?
How would you rate Very Easy 30 30% 30%
the ease of Easy 34 34% 64%
integrating EVM Somewhat Difficult 23 23% 87%
into your existing Very Difficult 9 9% 96%
project management Impossible 4 4% 100%
processes?
What impact did the | Significant Positive 28 28% 28%
use of EVM have on Impact
your ability to Positive Impact 32 32% 60%
manage project Neutral Impact 25 25% 85%
risks? Negative Impact 10 10% 95%
Very Negative Impact 5 5% 100%
Software Tools 35 35% 35%
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In your opinion, Formal Training 31 31% 66%
what additional Sessions
resources or training | Access to Experienced 18 18% 84%

would help improve EVM Consultants

the application of | Better Data Collection 12 12% 96%
EVM in your Systems
projects? Other 4 4% 100%
Survey Responses on EVM Effectiveness and Integration in Project Management

How o youl rare the effectiveness of EVYM m improving project transparency and stokeholder comm

w1 2
oW Wt pou rate e mese of veegrating EVM into your exjath

Frequency

Responiae The third table
focuses on the perceived effectiveness of Earned Value Management (EVM) in improving project transparency,
communication, and risk management, as well as its ease of integration into existing project management
processes. In terms of its impact on transparency and stakeholder communication, 36% of respondents rated EVM

as "Very Effective," and another 38% found it "Effective." This suggests that EVM is largely regarded as a
valuable tool for improving communication within project teams and with stakeholders. However, there was a
smaller group of respondents (15%) who felt that EVM was only "Somewhat Effective," and 11% felt it was
ineffective in these areas, highlighting that while it is a useful tool for many, it is not universally perceived as
such. When asked about the accuracy of the performance metrics derived from EVM in predicting project
performance, the majority of respondents (33%) found them to be "Very Accurate," while another 34% found
them to be "Accurate." However, a significant 20% felt the metrics were only "Somewhat Accurate," and 13%
considered them to be inaccurate, suggesting that while EVM provides valuable insights, its accuracy may vary
depending on factors like data quality and implementation practices. Regarding the integration of EVM into
existing project management processes, the responses were generally positive. 30% of respondents found it "Very
Easy" to integrate EVM, and another 34% found it "Easy." However, 23% of respondents faced some difficulties,
and 9% found it "Very Difficult," indicating that while integration is relatively smooth for some, others face
challenges in incorporating EVM into their workflows. In terms of risk management, 60% of respondents
believed that EVM had a positive or significant positive impact on their ability to manage project risks. However,
25% felt it had a neutral impact, and 15% felt it had a negative or very negative impact, suggesting that while

EVM is a valuable tool for risk management for many, its effectiveness is not universally agreed upon.

4.3 Discussion
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The findings from this study underscore the significant role of Earned Value Management (EVM) in improving
cost and schedule performance in engineering projects. The data highlights that while a majority of participants
report using EVM tools frequently, with 43% indicating that they use EVM "Often" or "Always," there is still a
notable portion (29%) who never use EVM in their projects. This suggests that despite its recognized benefits,
EVM’s adoption is not universal across all engineering sectors, potentially due to factors such as organizational
culture, resistance to change, or limited training. A key observation from the study is the perceived effectiveness
of EVM in improving project forecasting. Over 65% of respondents agree that EVM positively influences project
forecasting, indicating that it plays a critical role in enhancing decision-making and proactive problem-solving in
engineering projects. However, some respondents (15%) remain neutral or disagree, which points to challenges
in fully integrating EVM into the project management processes. These challenges are particularly evident in
areas such as data accuracy, with 41% of participants identifying it as a primary obstacle, followed by complexity
in implementation (26%). This reveals that while EVM offers valuable insights, its effectiveness is contingent
upon accurate and consistent data collection and interpretation. Furthermore, the survey responses emphasize that
while EVM can be a powerful tool for reducing cost overruns and managing project risks, its benefits are not
universally recognized. For instance, 28% of participants reported that EVM had little to no impact on cost
overruns, with 9% feeling that it actually worsened financial control. These mixed responses highlight that the
application of EVM is highly context-dependent, influenced by factors such as project scope, team expertise, and
the level of integration within existing management frameworks. In conclusion, while EVM is an effective tool
for enhancing cost and schedule performance in engineering projects, its full potential is often hindered by data-
related challenges and the resistance to change in some organizations. Training, better software tools, and clear
guidelines for EVM integration are crucial to addressing these challenges and maximizing its impact on project

SUCCCSS.

5. CONCLUSION

Earned Value Management (EVM) serves as a robust and indispensable instrument within the realm of project
management, especially in engineering endeavours where meticulous oversight of budget, timeline, and project
scope is crucial. Utilising essential indicators provides a thorough methodology for evaluating project
performance. This framework facilitates the prompt detection of variances and supports proactive decision-
making. The amalgamation of budget, timeline, and project scope offers a comprehensive perspective on the
undertaking, guaranteeing that any challenges are tackled prior to their evolution into significant complications.
In spite of its hurdles, including the intricacies of data gathering, opposition to transformation, and fluctuations
in scope, the advantages of employing EVM significantly surpass the drawbacks. It boosts the precision of
predictions, elevates clarity, and facilitates decisions grounded in data, ultimately augmenting the chances of
finishing projects punctually and within financial constraints. Through the ongoing observation and management
of project performance, Earned Value Management enhances efficiency, reduces risks, and contributes to the
successful completion of engineering projects. With the increasing intricacy and resource demands of engineering
endeavours, the significance of Earned Value Management (EVM) is set to rise, empowering project leaders to

adeptly tackle obstacles and achieve project objectives with enhanced assurance and oversight. The significance
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of EVM in project management is thus crucial for attaining the best outcomes regarding budget, timeline, and the

overall success of the project.
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