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Abstract— Construction Industry contributes massively 

towards the economy of India. In accordance with the need 

and objectives of the project, construction can be Greenfield 

(construction on land) construction or brownfield 

(redevelopment of existing structure) construction. This 

study focuses on the Brownfield scope of construction and 

the changes that take place at the time of demolition and 

construction of structure during planning and execution 

phase. These changes may impact on project in positive or in 

negative way. Cost of these changes should be managed and 

control to avoid its impact on total project cost. This studies 

help to know the contribution of change cost in actual cost, 

planned cost and total project cost.    
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I. INTRODUCTION 

A. General  

Success of project is mainly depends upon fulfillment of 

customers satisfaction in terms of Cost, Quality and Time. 

Any construction project said to be successful if it’s 

completed within planned budget without cost and time 

overrun. Performance of project is also depends upon reaction 

of project team towards the problems occurred during project 

lifecycle. One of the most common concerns in construction 

projects is project changes. Changes usually occur at any 

stage of a project due to various causes from different 

sources, and have considerable impacts. Changes are 

modification, addition or deletion to the scope of the project. 

This changes may affect the project in positive or negative 

way if it is not dealt properly. Managing the cost differed due 

to the changes plays vital role in change management. This 

study mainly focuses on brief introduction to the changes and 

its impact on project cost.  

B. Problem Statement 

Successful execution of Brownfield projects is inherently 

complex due to constraints and unknowns in existing 

facilities. Many issues are identified only during execution 

stage, and thus result in late changes in design and /or scope. 

Brownfield project execution involves many unique design 

challenges that are not generally encountered in Greenfield 

development. Changes in construction are inevitable. 

Construction organizations face many problems throughout 

the project. Change is also considered as main source of risk 

in project. Improvement in project cost, time and quality can 

be achieved by implementing proper change management 

system. Project will have lesser impact and reduces conflicts 

over project changes if changes are rectify at early stage. 

Changes in brownfield projects are more as compared to the 

Greenfield project. There is very less research on change cost 

impacting total project cost at brownfield site.  

C. Aim and objective  

1) Aim  

Find the impact of change cost on total project cost by 

tracking the changes during planning and execution phase at 

brownfield site  

2) Objectives 

1) To track changes during planning and execution phase. 

2) To find the cost of changes occurred during planning and 

execution phase. 

3) To find the impact of change cost on actual cost, planned 

cost and total project cost. 

D. Site selection  

For the sake of confidentiality name of site and company is 

omitted. Site for case study was selected at Pune, 

Maharashtra. Planning, Demolition and execution was going 

on at selected brownfield site as the existing mall building 

was converting into the office i.e. commercial building. 

E. Scope of Project 

This project deals only the changes occurs during planning 

and execution phase of civil work among all others vendors 

such as interior, façade, MEP and landscaping. 

II. LITERATURE REVIEW 

A. Change and Change Management 

As per the concise oxford dictionary change is the act or an 

instance of making or becoming different, an alteration or 

modification (8). In engineering sense, change is a 

modification made to parts, drawings or software that have 

already been released during the product design process and 

life cycle, regardless of scale or type (3). On construction 

project, Change can be considered if there is any addition or 

deletion to project goal or scope, it may increase or decrease 

the project cost, schedule or quality (8). This may be 

applicable to the product or related documentation (3) it may 

be the modification of agreement between project participants 

(1). Change also creates opportunities for the business to 

remain competitive in business environment (7). From the 

definitions mentioned above it is concluded that change is 

modification done during the process of project life cycle 

which may cause positive or negative impact on project. 

Zhuoyuan et. al. has summarized list of definitions define by 

the researches. He has categorize vast number of existing 

definitions of change management along the three context: (i) 

General business; (ii) Organizational level; and (iii) Project 

level. (Table 1.) 

(Viraj N. et. al, 2016) mentioned that 74% of 

construction project goes through changes. Changes in 

construction are inevitable (10). Construction organizations 

face many problems throughout the project. Change 

management is the process to anticipate possible changes, 
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identify changes that have already occurred, plan preventive 

impacts, and coordinate changes across the entire project (9). 

Change is also considered as main source of risk in project 

(9). Implementation of change management is imperative to 

minimize the impact of change (10). Improvement in project 

cost, time and quality can be achieved by implementing 

proper change management system (10). Project will have 

lesser impact and reduces conflicts over project changes if 

changes are rectify at early stage (10). 

B. Classification of Changes 

(Hao Q. shen et al, 2008) broadly classified changes occur 

due to time (anticipated or emergent, pre fixity or post fixity 

and Proactive or reactive), need (Elective or required, 

discretionary or nondiscretionary and preferential or regular) 

and effect (beneficial, neutral and disruptive).  

Bilge Erdogan1 et al, 2005 has given classification based on 

organizational and project changes. According to type of 

impact, project changes can be i) beneficial changes that 

reduce cost, schedule or degree of difficulty or ii) detrimental 

changes that reduces owner value. Have negative impact on 

project; According to need for change, project changes can be 

i) required changes that implemented to meet the objectives 

or ii) Elective changes that enhance the project, but are not 

required to meet the original objectives; according initiation 

nature, project changes can be i) emergent/ reactive changes 

(Unplanned, unexpected) or ii) Anticipated/ Proactive 

changes (Expected before it occurs, therefore necessary 

actions are taken). 

C. Factors Affecting on Changes  

It is also important to identify different sources of project 

changes before attempting to minimize it. Project changes can 

be originated from numerous factors that are related to the 

construction projects. To identified variables which affect to 

change management in construction through literature and 

survey. These factors are divided into 4 categories- factors 

related to project (scope of project, location of project, period 

of project, project size, project methodology etc.), factors 

related to design (requirements of design, experience and 

knowledge, incomplete drawings, specification), factors 

related to site staff, factors related to risk.  

D. Cause of Changes 

Changes in construction industry can be caused by various 

sources at different stages of the work. The cause of change 

may originate from external or internal issues that may occur 

during the development phases of project (from basic design 

to construction) (12). A. Gharaee Moghaddam, 2012 has 

summarized causes such as i) external causes – economic 

issue, environmental issue, technological and regulatory issue 

ii) internal causes organization level- organization culture, 

ineffective decision making iii) internal causes-project level 

– design improvements, inclement weather, late change of 

client brief and design error. 

E. Effect of Changes 

As stated before, project change can result in delays and cost 

overruns if the project management team doesn’t implement 

a proper change management system. At the planning stage, 

changes can lead to revisions or rework while in construction 

phase changes can have more drastic impacts like 

demolishing the part which has already been constructed and 

rebuilding it (Love et al., 2000).  Diagram mentioned below 

shows direct and indirect effects of changes in project (12). 

Direct effect Indirect effects 

Addition of work, 

Deletion of work 

Need for conveying change and 

its impact to all project 

members 

Revision to project 

reports, drawings and 

document 

Decrease moral of team 

through disputes and blaming 

among various members 

Demolition of work 

already done 
Change in cash flow 

Rework, Reschedule 

to make up for lost 

time 

Loss of productivity due to loss 

of rhythm and reprogramming 

Specification change 
Increase risk of coordination 

failures and error 

Following table shows the findings of author worked on cost 

of projects 

Sr.No. Name of Author Name of Paper/Book Findings 

1. PMI PMBOK guide sixth edition, 2017 
Detailed cost calculations due to frequent 

changes may not benefit. 

2. PMI PMBOK guide sixth edition, 2017 

Control Costs is the process of monitoring 

the status of the project to update the project 

costs and managing changes to the cost 

baseline. 

3. Stephen P. R. Charles 

Construction Project Change: 

Investigating Cost and benefits, 

Sept 2015. 

Changes during the development phase of 

project and changes in the scope of project 

leads towards cost overrun 

4. S. Schoonwinkel 

Risk and cost management 

analysis for changes during the 

construction phases project, Dec 

2016. 

Changes can have cost and time impact on a 

construction project 

5. Yu Zou & Sang Hun Lee 

Impact of change management 

practices on project cost 

performance, Sept 2010 

Project change management practices can 

improve project change cost performance 
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6. Pramod M.K. Phaniraj 

Monitoring System for Project cost 

control in construction industry, 

July 2014 

Earned Value Analysis is a great monitoring 

system for project cost control when the 

required information are cost oriented 

7. Maja-Marija Nahod 

Scope control through managing 

changes in construction project, 

Dec 2012. 

Scope control can achieved through 

managing changes which leads to success of 

construction project 

8. 
Onkar U. Jadhav1, Prof. 

Abhijit N. Bhirud 

An Analysis Of Causes and 

Effects Of Change Orders On 

Construction Projects In Pune, Dec 

2015 

Change order increases project cost and 

time. 

9. 

Stephen P. R. Charles, 

Nadeeshani Wanigarathna1 

and Fred Sherratt 

Construction Project Change: 

Investigating Cost And Benefits, 

Sept 2015 

construction projects could benefit from 

promoting and facilitating proactive change 

during the construction phase 

10. Chao Chen 

A Proactive Approach for Change 

Management and Control on 

Construction Projects, 2015 

Project design phase incur more change 

than project construction phase 

11. Mohammad Miri 

Cost Management in Construction 

Projects: Rework and Its Effects, 

Dec 2015 

Rework while construction is main source 

of resource waste. 

III. METHODOLOGY  

Brief literature review on classification of changes, factor 

affecting changes, causes of changes and effects of changes 

was done. Along with the study of changes, change cost 

affecting on total project cost was also studied. Following 

flow chart shows the methodology that will be adopted for 

further project work. 

IV. CONCLUSION 

This paper gives the studies on changes occurs during 

planning and execution phase of construction project. Cause, 

effect, impact and factors affecting changes was found in this 

studies. The survey showed that cost of changes is very 

important aspect of change management. As the change cost 

affect the cost management and cost control system. The 

practice of change cost at brownfield project need to 

investigate further. 
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