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Abstract- Construction projects frequently experience 

cost overruns due to poor planning, inefficient resource 

utilization, and inadequate financial monitoring. Cost 

control techniques help ensure that projects are 

completed within the planned budget while maintaining 

quality and time performance. This research paper 

analyzes major cost control techniques used in 

construction projects and explains modern approaches 

such as Earned Value Management (EVM), Building 

Information Modeling (BIM), Activity-Based Costing 

(ABC), Value Engineering (VE), and the integration of 

cost management software with Artificial Intelligence 

(AI). 

The study explains how these techniques help project 

managers track expenses, forecast financial 

performance, and make better decisions. The paper also 

highlights the importance of statistical forecasting 

methods, risk integration strategies, and effective project 

management practices in maintaining financial stability 

in construction projects. 

 

Index Terms—Construction Management, Cost Control, 

Budgeting, Quantity Surveying, Billing Engineering, 

Material Management, Construction Economics. Earned 

Value Management. 

I. INTRODUCTION 

The construction industry plays a vital role in the 

economic development of any country. However, one 

of the major challenges faced in construction projects 

is cost overrun. Many projects exceed their planned 

budgets due to poor cost planning, inefficient material 

management, design changes, and lack of proper 

monitoring. Cost control is therefore a critical function 

in construction project management. 

Cost control refers to the process of monitoring project 

expenses and ensuring that the project remains within 

the approved budget. It involves systematic planning, 

tracking, and managing financial resources throughout 

the project lifecycle. Effective cost control requires 

coordination between different departments including 

planning, procurement, billing, and site management. 

In building construction projects, the role of cost 

control becomes even more important because a large 

number of materials, labor resources, and 

subcontractors are involved. Even small inefficiencies 

can result in significant financial losses. Therefore, 

construction companies implement different cost 

control techniques to minimize cost deviations and 

improve profitability. 

This research paper focuses on analyzing different cost 

control techniques used in construction projects and 

their impact on project performance. The objective of 

the study is to identify practical cost management 

strategies that can help engineers and project managers 

improve financial control in construction activities. 

 Modern construction management uses various 

techniques and technologies to manage project costs 

effectively. These techniques help engineers track 

progress, monitor expenses, identify cost deviations, 

and take corrective actions before the project 

experiences financial losses. 

II. OBJECTIVES OF THE STUDY 

The main objectives of this research are: 

1. To study the concept and importance of cost control 

in construction projects. 

2. To analyze different cost control techniques used in 
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building construction. 

3. To identify factors responsible for cost overruns in 

construction projects. 

4. To examine the role of billing engineers and 

quantity surveyors in cost control. 

5. To suggest effective strategies for improving cost 

management in construction projects. 

 

Figure 1: Cost Control Process 

 

III. LITERATURE REVIEW 

Previous research studies have emphasized the 

importance of cost management in construction 

projects. According to construction management 

experts, effective cost control depends on proper 

estimation, planning, monitoring, and financial 

reporting. 

Researchers have identified several factors responsible 

for cost overruns such as poor project planning, 

inaccurate quantity estimation, material price 

fluctuations, delays in procurement, and design 

modifications. Many studies also highlight the role of 

project management tools such as Earned Value 

Management (EVM) and cost tracking software in 

improving financial control. management has also 

been identified as a major component of cost control. 

Construction materials typically account for 50 to 60 

percent of the total project cost. Therefore, proper 

procurement planning, storage, and monitoring are 

essential for reducing wastage and preventing 

unnecessary expenses. 

Another important aspect highlighted in the literature 

is the role of quantity surveyors and billing engineers. 

These professionals are responsible for preparing 

quantity estimates, monitoring work progress, 

preparing running bills, and verifying contractor 

payments. Their work directly influences cost control 

and financial transparency in construction projects. 

Table 1: Traditional vs Moden Cost control 

Techniques 

Techniques Traditional  Morden 

Budgeting  √ √ 

Cost Monitoring Manual Software (MS 

Project, P6) 

Earned Value 

Management 

˟ √ 

Resource 

Optimization 

Limited  Advanced (AI 

Tools) 
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IV MODERN COST CONTROL TECHNIQUES IN 

CONSTRUCTION 

 

1. EARNED VALUE MANAGEMENT (EVM) 

Earned Value Management (EVM) is a widely used 

project management technique that integrates project 

scope, schedule, and cost performance. It provides a 

systematic method for measuring project progress and 

identifying cost or schedule deviations. 

EVM uses three main parameters: 

Planned Value (PV): The estimated value of work 

planned to be completed at a specific time. 

Actual Cost (AC): The actual cost incurred for the 

work performed. 

Earned Value (EV): The value of the work actually 

completed. 

Using these parameters, project managers can 

calculate important indicators such as Cost 

Performance Index (CPI) and Schedule Performance 

Index (SPI). These indicators help determine whether 

the project is ahead or behind schedule and whether it 

is under or over budget. 

In construction projects, EVM helps project managers 

detect cost problems early and take corrective actions 

before the project suffers major financial losses. 

Earned Value Management (EVM) is a project 

performance measurement technique that integrates 

project scope, schedule, and cost to assess project 

performance and forecast future performance trends. It 

allows project managers to detect deviations early and 

take corrective action, making it an essential cost 

control tool in construction projects. 

EVM is widely recognized in project management 

standards, including PMBOK, for its ability to 

combine cost and schedule performance in a single 

analysis. 

Key Terms in EVM 

Planned Value (PV) – Also called Budgeted Cost of 

Work Scheduled (BCWS). It represents the estimated 

cost of work planned to be done at a given point in 

time 

Earned Value (EV) – Also called Budgeted Cost of 

Work Performed (BCWP). It is the budgeted cost of 

the work actually completed by a specific date.  

Actual Cost (AC) – Also called Actual Cost of Work 

Performed (ACWP). It represents the actual cost 

incurred for the work completed by a given date. 

Cost Variance (CV) – Indicates whether the project is 

under or over budget. 

𝐶𝑉 = 𝐸𝑉 − 𝐴𝐶 

 CV > 0 → Under budget 

 CV < 0 → Over budget 

 

Schedule Variance (SV) – Indicates whether the 

project is ahead or behind schedule. 

𝑆𝑉 = 𝐸𝑉 − 𝑃𝑉 

 

 SV > 0 → Ahead of schedule 

 SV < 0 → Behind schedule 

 

Cost Performance Index (CPI) – Measures cost 

efficiency. 

𝐶𝑃𝐼 =
𝐸𝑉

𝐴𝐶
 

 

CPI > 1 → Cost-efficient 

CPI < 1 → Cost overrun 

 

Schedule Performance Index (SPI) – Measures 

schedule efficiency. 

𝑆𝑃𝐼 =
𝐸𝑉

𝑃𝑉
 

 

SPI > 1 → Ahead of schedule 

SPI < 1 → Behind schedule 
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Estimate at Completion (EAC) – Forecasts total 

project cost at completion. 

𝐸𝐴𝐶 =
Total Budget

𝐶𝑃𝐼
 

 

Parameter Value (₹) 

Planned Value (PV) 1,200,000 

Earned Value (EV) 1,150,000 

Actual Cost (AC) 1,250,000 

Cost Variance (CV) -100,000 

Schedule Variance (SV) -50,000 

Cost Performance Index (CPI) 0.92 

Schedule Performance Index 

(SPI) 

0.96 

 

Interpretation: 

CV < 0 → Over budget 

SV < 0 → Behind schedule 

CPI < 1 → Cost efficiency is poor 

SPI < 1 → Schedule efficiency slightly behind 

Advantages of EVM: 

1) Early warning signals of cost and schedule 

deviations. 

2) Integrates cost, schedule, and scope. 

3) Enables objective decision-making. 

4) Improves stakeholder confidence. 

Helps forecast final project cost and completion date. 

 

2. BUILDING INFORMATION MODELING (BIM) 

Building Information Modeling (BIM) is a digital 

technology used for creating detailed 3D models of 

construction projects. BIM integrates design, 

planning, scheduling, and cost information into a 

single digital model. 

One of the most important advantages of BIM is its 

ability to improve cost estimation accuracy. By 

integrating quantity takeoffs with the digital model, 

engineers can automatically generate material 

quantities and cost estimates. 

BIM also helps detect design conflicts before 

construction begins. This reduces rework, minimizes 

material wastage, and improves overall cost 

efficiency. Additionally, BIM allows project teams to 

simulate construction processes and evaluate different 

design alternatives to identify the most cost-effective 

solution. 

Applications of BIM in Construction 

Design Coordination – Detects clashes (clash 

detection) between structural and MEP systems. 

Cost Estimation & Budgeting – Integrated 5D BIM 

allows accurate cost projections. 

Scheduling & Planning – 4D BIM enables simulation 

of construction sequences. 

Facility Management – Stores operational data for 

maintenance and renovations. 

Energy Analysis & Sustainability – Optimizes 

material use, energy efficiency, and environmental 

impact. 

Risk Management – Reduces errors, delays, and 

rework through collaboration. 

Advantages of BIM 

1. Enhanced collaboration among stakeholders. 

2. Improved visualization and design accuracy. 

3. Reduced cost overruns and construction waste. 

4. Early detection of design conflicts (clash 

detection). 

5. Accurate quantity take-offs and scheduling. 

6. Better lifecycle management and facility 

maintenance. 

7. Supports sustainability and energy-efficient 

design. 

Challenges in Implementing BIM 

High initial software and training costs. 

Resistance to change from traditional processes. 

Data interoperability issues across different BIM 

platforms. 

Requires skilled personnel and continuous updates. 

Legal and contractual issues in data ownership and 

responsibility. 
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3. ACTIVITY-BASED COSTING (ABC) 

Activity-Based Costing is a cost accounting method 

that assigns project costs based on specific 

construction activities. Instead of allocating costs 

broadly, ABC identifies the exact activities 

responsible for generating costs. 

For example, excavation, formwork, reinforcement 

installation, and concrete pouring are treated as 

separate activities. Each activity is assigned its own 

cost based on labor, materials, and equipment used. 

This technique provides more accurate cost 

information and helps project managers identify 

inefficient processes. By analyzing activity costs, 

managers can eliminate unnecessary activities and 

improve resource utilization.  

Activity-Based Costing (ABC) is a costing 

methodology that assigns costs to activities based on 

their consumption of resources, rather than simply 

allocating overhead uniformly. In construction 

projects, ABC allows project managers to identify the 

true cost of specific activities, helping to control costs 

more accurately and improve efficiency. 

Traditional costing often over-simplifies overhead 

allocation, which can lead to inaccurate project 

budgeting and cost overruns. ABC provides a more 

precise cost attribution by linking 

 resources → activities → projects → deliverables. 

Key Concepts in ABC 

1. Activities – Tasks or processes performed during 

construction (e.g., excavation, concrete pouring, 

plumbing installation). 

2. Cost Drivers – Factors that determine the cost of 

an activity (e.g., labor hours, machine hours, 

material usage). 

3. Resources – Inputs used to perform activities, 

including labor, materials, equipment, and 

overhead. 

4. Cost Objects – The final project components, such 

as a building floor, room, or structural system. 

Steps to Implement ABC in Construction Projects 

1. Identify Activities – Break down the project into 

detailed activities. 

2. Assign Resources to Activities – Track labor, 

materials, equipment, and overhead associated 

with each activity. 

3. Determine Cost Drivers – Select measurable 

factors that influence activity costs (e.g., machine 

hours, labor hours, material quantity). 

4. Calculate Activity Rates – Compute the cost per 

unit of each activity: 

Activity Rate =
Total Activity Cost

Total Cost Driver Units
 

5. Assign Costs to Cost Objects – Multiply activity 

rates by the number of cost driver units consumed 

by each project component. 

6. Analyze and Control Costs – Use the ABC data to 

identify high-cost activities and implement cost 

control measures. 

Activity 

 

Cost 

Driver 

Cost 

Driver 

Units 

Activity 

Rate 

(₹/unit) 

Cost 

Assigned 

(₹) 

Excavation Machine 

hours 

100 500 50,000 

Concrete 

Pouring 

Cubic 

meters 

80 1,200 96,000 

Electrical 

Wiring 

Labor 

hours 

50 800 40,000 

Electrical 

Wiring 

Labor 

hours 

40 900 36,000 

 

Interpretation: 

ABC provides accurate costs per activity, helping 

managers identify expensive tasks. 

Enables better cost control by targeting high-cost 

activities for efficiency improvements. 

Advantages of ABC in Construction Projects 

1. Provides accurate cost allocation, unlike 

traditional costing. 

2. Highlights high-cost activities for potential 

savings. 

3. Supports project budgeting and forecasting more 

precisely. 
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4. Improves decision-making for resource allocation 

and process optimization. 

5. Facilitates performance measurement for each 

activity. 

6. Enhances transparency in construction project 

financial management. 

Limitations of ABC 

Requires detailed data collection, which can be time-

consuming. 

More complex than traditional costing systems. 

May be costly to implement in small projects. 

Needs skilled personnel to analyze and maintain ABC 

data. 

 

Applications of ABC in Construction 

Budgeting and forecasting costs for specific project 

phases. 

Identifying inefficient or high-cost activities for 

corrective action. 

Supporting cost negotiation with subcontractors. 

Tracking overhead allocation accurately for complex 

projects. 

Integrating with project management software for 

real-time monitoring. 

4. VALUE ENGINEERING (VE) 
Value Engineering is a systematic approach used to 

improve project value by optimizing the relationship 

between cost and function. The objective of value 

engineering is to achieve the required performance at 

the lowest possible cost without compromising quality 

or safety. 

In construction projects, value engineering may 

involve selecting alternative materials, improving 

construction methods, or simplifying design elements. 

For example, replacing expensive materials with 

cost-effective alternatives that provide the same 

performance can significantly reduce project costs., 

and enhance project outcomes.  

Value engineering is typically implemented during the 

design stage because design decisions have a major 

impact on the final project cost. Value Engineering 

(VE) is a systematic method to improve the value of a 

project by analyzing its functions. Value is defined as 

the ratio of function to cost: 

Value =
Function

Cost
 

VE aims to maximize the functional performance of a 

project while minimizing costs without compromising 

quality, safety, or durability. It is widely applied in 

construction to control costs, optimize resources. 

Objectives of Value Engineering 

1. Cost Reduction – Identify unnecessary expenses 

and reduce lifecycle costs. 

2. Functional Improvement – Enhance building 

performance, durability, or efficiency. 

3. Resource Optimization – Better use of materials, 

labor, and equipment. 

4. Risk Minimization – Reduce potential project 

overruns or failures. 

5. Sustainability – Encourage environmentally 

friendly and energy-efficient designs. 

 

Key Concepts 

Function Analysis: Each component of the project is 

analysed for its purpose (primary and secondary 

functions). 

Creativity Phase: Explore alternative ways to achieve 

the same function more cost-effectively. 

Evaluation: Assess alternatives for feasibility, cost, 

and performance. 

Implementation: Select and integrate the best 

alternatives into the project. 

 

VE Techniques in Construction 

1. Material Substitution: Replace expensive 

materials with more cost-effective alternatives 

without reducing quality. 

2. Design Optimization: Simplify structural designs 

to reduce material and labor costs. 

3. Modular Construction: Use prefabricated 

components to reduce time and labor. 

4. Process Improvement: Improve construction 

methods to reduce waste and increase efficiency. 
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5. Lifecycle Costing: Evaluate long-term 

maintenance and operating costs, not just initial 

costs. 

 

5. COST MANAGEMENT SOFTWARE AND AI 

INTEGRATION 

Modern construction companies use specialized cost 

management software to track project expenses, 

monitor budgets, and generate financial reports. These 

software tools allow project managers to compare 

planned costs with actual expenditures in real time. 

Artificial Intelligence (AI) is increasingly being 

integrated with cost management systems. AI can 

analyze large amounts of project data and identify 

patterns related to cost overruns, resource utilization, 

and productivity levels. 

AI-based systems can also forecast future project costs 

and recommend corrective actions. This helps 

construction companies make faster and more 

informed financial decisions. 

 

6. COST AND RISK INTEGRATION 

TECHNIQUES 

Construction projects are exposed to many types of 

risks such as price fluctuations, delays in material 

delivery, labor shortages, and design changes. Cost 

and risk integration techniques help project managers 

evaluate the financial impact of these uncertainties. 

Risk analysis tools such as Monte Carlo simulation 

and sensitivity analysis are commonly used to estimate 

the probability of cost overruns. By integrating risk 

analysis with cost planning, project managers can 

develop contingency budgets and prepare mitigation 

strategies. 

7. STATISTICAL AND FORECASTING 

TECHNIQUES 

Statistical and forecasting methods are used to predict 

future project costs based on historical data and 

current project performance. These techniques help 

managers estimate final project costs and detect 

potential budget overruns early. 

Common forecasting techniques include trend 

analysis, regression analysis, and time-series 

forecasting. These methods analyze past project data 

to predict future cost trends and resource 

requirements. 

Forecasting tools help construction companies 

improve financial planning and reduce uncertainties in 

project budgeting. 

 

8. EFFECTIVE PROJECT MANAGEMENT 

Effective project management plays a crucial role in 

successful cost control. Strong coordination between 

project managers, site engineers, billing engineers, and 

procurement teams ensures that project activities are 

executed efficiently. 

Key practices of effective project management 

include: 

• Proper project planning and scheduling   

• Regular monitoring of work progress   

• Accurate documentation of project expenses   

• Effective communication among stakeholders   

• Timely decision-making to address project issues 

When these practices are implemented effectively, 

construction projects can maintain financial discipline 

and avoid unnecessary cost overruns  

 

V CONCLUSION 

 

Cost control is an essential component of successful 

construction project management. Without proper cost 

management practices, construction projects are likely 

to experience budget overruns and financial losses. 

This research highlights the importance of systematic 

cost control techniques such as budgeting, quantity 

estimation, cost monitoring, and material 

management. 

.Future research may focus on the use of advanced 

digital technologies such as Building Information 

Modeling (BIM) and artificial intelligence in 

improving cost management in construction projects. 

Cost control is a critical aspect of successful 

construction project management, directly impacting 

profitability, project timelines, and resource 

efficiency. Through the analysis of various cost 

control techniques—including Earned Value 

Management (EVM), Activity-Based Costing (ABC), 

Building Information Modeling (BIM), S-Curve 

analysis, and Value Engineering (VE)—it is evident 
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that an integrated approach significantly enhances the 

ability to monitor, predict, and manage project 

expenditures effectively. 

Earned Value Management provides a comprehensive 

method to track project performance by integrating 

cost, schedule, and scope, allowing early detection of 

deviations. Activity-Based Costing enables precise 

allocation of costs to specific activities, improving 

decision-making and resource optimization. BIM 

enhances project visualization and coordination, 

reducing errors and unforeseen costs. S-Curve analysis 

offers a clear representation of cost and schedule 

progress, supporting proactive management. Value 

Engineering emphasizes cost reduction without 

compromising quality or functionality, ensuring 

maximum value for resources invested. 

The study demonstrates that employing multiple cost 

control techniques in tandem produces the most 

reliable results. Projects adopting these methods show 

improved budget adherence, reduced wastage, and 

higher efficiency in resource utilization. Ultimately, 

effective cost control not only ensures financial 

sustainability but also contributes to the overall 

success and competitiveness of construction projects 

in a dynamic industry environment 
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