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ABSTRACT
In every project implementation, one of the things that often occurs is change orders, namely changes 
to work that occur after the contract is signed by the work owner and implementing contractor. Most 
change orders occur due to the desire to change the design or related to budget adjustments by the 
work owner. The change order proposed by the contractor was due to differences between the design 
plan and the bill of quantities, the design lacked detail, the design did not suit field conditions, changes 
in implementation methods because the design was difficult to carry out, and difficulties in mobilizing 
materials according to technical specifications. Change orders that are not handled properly can 
potentially cause additional costs, additional time and decreased contractor performance. To minimize 
change orders, change order correlation analysis can be carried out using original data, with the 
parameters change order ratio (COR), change order ratio in addition (CORA) and change order ratio in 
subtraction (CORS). The data used in this study uses six original change order contract data on building 
construction projects which have initial contract data and cost data after the change order occurs. The 
results of COR, CORA, and CORS calculations are analyzed and described according to project conditions 
This study produced three conclusions, the average Index Change Order Ratio (COR) for the six research 
study object projects was 26%. This means that the 6 study object projects experienced a proportion 
change of 26% from the original contract value. The average Change Order Ratio in Addition (CORA) 
index for the six research study object projects is 16%. This means that of the 6 study object projects 
experiencing change orders, 16% were due to additional work from the original contract value. The 
average Change Order Ratio in Subtraction (CORS) index for the six research study object projects is 
10%. This means that of the 6 research study object projects that experienced change orders, 10% were 
due to the work being less than the original contract value. 
Keywords: change order, contract, building construction project. 
. 

INTRODUCTION 
A construction project is understood 

as a combination of various resources such 
as people, materials, equipment and costs 
that are collected in a temporary 
organizational framework to achieve certain 
goals and objectives. Construction projects 
are classified as complex work, because 

they have unique, dynamic characteristics, 
full of risks and uncertainties because they 
relate to costs, time, quality, policies and 
resources. Construction projects are unique 
because there are never exactly the same 
series of activities, only similar projects. 
This means that no project is identical or 
exactly the same, each project will have a 
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different character. Construction projects 
also require organizations to bring together 
a variety of different resources, both of 
different character, quality and purpose, so 
that construction projects tend to be risky. 
Efforts to realize a construction project will 
involve three parties who have a dominant 
role, namely the project owner (owner) or 
principal (employer/client/bowher), 
consultant and implementer (contractor). 
Large construction project work will go 
through a series of quite complicated 
stages, starting with design activities by 
planning consultants, followed by the 
implementation stage by implementing 
contractors, and supervised by supervisory 
consultants or construction management. A 
planning consultant is an individual or a 
business entity who has abilities in various 
scientific disciplines in their respective 
fields who act both as advisors and/or 
planners (in this case the field of structures 
and construction), in accordance with the 
wishes and needs of the owner and can also 
act as supervisors in its implementation. 
The people or bodies that finance, plan and 
carry out project activities are called 
development implementing elements. Each 
of these elements has duties, obligations, 
responsibilities and authority according to 
their respective positions. In carrying out 
activities to realize a project, each party, 
according to their position, interacts with 
each other according to the established 
working relationship(Wulfram I, 2005). The 
project provider or task provider or service 
user is the person or entity who owns the 
project and provides work or orders work to 
be provided to the service provider and who 
pays the costs of the work. Service users 
can be 
individuals/bodies/institutions/government 
or private agencies. Parties/agencies called 
consultants can be divided into two, namely 
planning consultants and supervisory 
consultants. Planning consultants can be 
separated into several types according to 
their specialization, namely consultants who 

handle the architectural field, civil field, 
mechanical and electrical field, and so on. 
These various types of fields generally 
become one unit and are called planning 
consultants, namely people/agencies who 
make complete building plans in the fields 
of architecture, civil engineering and other 
fields that are closely linked to forming a 
building system. Planning consultants can 
be individuals/individuals with legal 
entities/legal entities engaged in the field of 
building work planning(Wulfram I, 2005). 
The task of the planning consultant is to 
make a complete plan consisting of plan 
drawings, work plans and work 
implementation conditions, structure 
calculations and cost budget plans. Planning 
consultants must also be active in providing 
suggestions and considerations to service 
users and contractors regarding work 
implementation. The planning consultant is 
obliged to provide answers and 
explanations to the contractor regarding 
matters that are unclear in the plan 
drawings, work plans and requirements. 
Planning consultants are also required to 
attend project management coordination 
meetings. So that project work runs 
according to the design plan, k services are 
neededsupervising consultant, namely a person 
or business entity appointed by the service user 
to assist in managing the implementation of 
development work, in particular supervising the 
progress of the work from the beginning to the 
end of the project work, guided by the contract 
documents. Apart from planning consultants 
and supervisory consultants, there are 
implementing contractors, namely people or 
business entities who accept work and carry out 
the implementation of the work according to 
the costs that have been determined based on 
the plan drawings and regulations and 
conditions that have been determined. The 
contractor can be an individual company with a 
legal entity or a legal entity engaged in building 
construction. 

Good planning will produce a detailed 
engineering design (DED)/detailed plan 
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drawing that is clear, easy to understand, 
complete, accommodates all the wishes of 
the work owner, and is in accordance with 
field conditions. Ideal planning involves 
considering the selection of materials in 
detail, selecting estimates for work 
implementation methods, selecting work 
equipment and being able to estimate the 
duration of time needed to complete a 
construction project from the initial stage 
to the handover of the work. However, a 
construction project is a complex activity, 
involving a lot of resources, requiring the 
right project management organization so 
that they can work together to realize an 
ideal construction project in terms of costs, 
quality and time. This makes construction 
project activities classified as high-risk 
activities. Risk and uncertainty can be a 
factor in the failure of a construction 
project to achieve its stated objectives (Ibbs 
and Seth (2009). In general, risk is 
associated with the possibility (probability) 
of events that are not expected (Soeharto, 
1995). Risk is the possibility of something 
occurring. /events in the process of 
business activities, which can have a 
negative impact on the achievement of 
predetermined business targets, there are 
seven risk events that often arise in 
construction projects, one of which is the 
procurement of work plus or minus (Change 
Order; CO) Asiyanto (2005). Change Order is 
The impact of the high risk of uncertainty, 
work added to or deleted from the original 
scope of contract work which changes the 
entire contract value or work completion 
time (Jaydeep et al. 2015) reveals that in 
every construction project changes often 
occur which can be called CO. That it is very 
rare In a construction project, no changes 
occur until the project is completed, 
however, a large number of CO processes in 
a project are not recommended because 
they are more detrimental to the project 
itself (Nunnaly, 1993). Factors that cause CO 
can arise from various sources, namely 
project owners, consultants, contractors, 

subcontractors, natural factors, social 
factors, policies and others. Changes in 
work or CO to construction costs cause an 
increase of between 10-15% of the contract 
value (Fleming et al., 1990). Service users 
have a big role in job changes because 
service users do not give planning 
consultants enough time to design 
construction projects (Ndihokubwoyo and 
Haupt, 2009). Of the 54 projects studied, 
changes in work or construction project CO 
can cause productivity levels to decrease 
(Ibbs, 1997). CCO has such a large impact 
that it has a cumulative and disruptive 
influence (O'Brien, 1991). If the 
consequences of the CCO impact are not 
compensated, it can reduce work 
performance.CCO can influence or impact 
project implementation performance both in 
terms of cost, quality and time. CCO will 
influence the project which has an impact on 
project costs, project completion time, and the 
quality of the results. Unplanned changes that 
occur in construction projects can cause 
additional work beyond what was expected, 
which will result in additional costs and time 
(Chen and Hsu, 2007). Other research results 
show that 95% and 100% of road and rail 
projects, respectively, have a maximum cost 
overrun of 50%. The main causes of cost 
overruns were found to be scope changes, 
delays during construction, unreasonable 
estimates, project cost adjustments, and no 
practical use of earned value management 
systems. Research by Sulistio & Waty (2008) 
shows that the percentage of change orders 
occurring in 28.26% of projects in East 
Kalimantan in excavation and embankment 
work on road pavement projects. Research by 
Waty & Sulistio (2020) states that the effects of 
change orders from calculating change orders 
for road projects in Banten are: delaying the 
project completion date, cost overruns, 
resulting in claims and disputes, affecting work 
performance and morale, and most contractors 
incur additional costs.(Putra et al., 2020). Based 
on the party causing CCO, the factors that 
influence CCO can be grouped into 4 parts, 
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namely the work owner, the consultant 
(planner and supervisor), the implementing 
contractor and external parties. Problems from 
the work owner's side can consist of (1) Delays 
from the owner in approving drawings, contract 
designs and clarifications (Owner Performance), 
(2) Changes in the scope of work or additions to 
the volume of work, (3) Changes in work that 
has been completed (rework), ( 4) Acceleration 
of work implementation, (5) Temporary 
cessation of work, and changes to specifications 
and designs/materials. Problems from the 
consultant's side can be in the form of (1) 
Mismatches between drawings and field 
conditions, (2) Changes in volume due to 
planning calculation errors, (3) Defects in design 
and specifications due to errors and incomplete 
designs or changes in design, (4) Differences 
between specifications, drawings and BOQ in 
planning, (5) Detailed drawings and 
specifications are not clear. Problems from the 
implementing contractor's side can be in the 
form of (1) Late delivery of materials, (2) Delays 
in supplying labor, (3) Subcontractor's 
performance is not good, (4) Errors in work 
implementation, (5) Work accidents, (6) Delays 
in work implementation (reschedule), (7) 
Changes in work methods. Problems from 
external parties consist of (1) Weather or 
natural events beyond predictions, (2) Changes 
in government policy, (3) Third party 
intervention, and (4) Monetary conditions. In 
this research, the researcher wants to focus on 
research to measure the value of change order 
ratio (COR), change order in addition (CORA) 
and change order in subtraction (CORS) in case 
study projects. 

The research objects chosen to 
identify the change order ratio (COR) value 
were six real data in the form of project 
contract addendums implemented in the 
2017 - 2022 period which were analyzed 
from archival data sources from companies 
providing supervisory consulting services 
from Surabaya. The six project data show 
that there is quite a significant influence on 
contract change orders, both in terms of the 
causes of change orders, as well as the 

impact of change orders, namely delays in 
contract time and additional project 
contract value. Of the six project addendum 
documents studied, five of them required 
additional budget and one project was 
completed with a balanced budget. Of the 
six projects studied, four required 
additional time to complete the work, and 
two other projects were completed on time. 
This shows that change orders have a 
significant impact on project completion, 
especially in terms of time and cost. The 
amount of change order cost margin can be 
measured using several calculation analyzes 
namely COR, CORA, CORS(Edwin & Waty, 
2020). Change Order of Ratio (COR) is an 
index used to measure the total cost 
variance of projects experiencing change 
orders. This COR value is the value of 
changes that occur in projects that 
experience change orders. Change Order 
ratio in Addition (CORA) is an index used to 
measure the ratio of the total added budget 
for projects experiencing change orders. 
Change Order Ratio in Substraction (CORS) 
is an index used to measure the ratio of the 
total shortage achieved on projects where 
change orders are carried out. 

Based on the background and problem 
formulation above, the objectives of this 
research are as follows: 
1. Measuring the change order ratio (COR) 

value in six case study projects. 
2. Measuring the value of change order in 

addition (CORA) in six case study 
projects. 

3. Measuring the value of change orders in 
subtraction (CORS) in six case study 
projects. 
 

RESEARCH METHODS 

Data Collection Procedures 
Data collection is a process of collecting 

research data which is then processed and 
formulated, processed so that it can provide 
answers to hypotheses. 
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The data collection method that will be 
used is a descriptive method, namely by 
describing contract change orders that occur on 
construction projects, including the causes and 
impacts resulting from the implementation of 
contract change orders. The data collected 
consists of primary data sourced from PT. Dira 
Bina Nusa Group, in the form of work 
supervision documents subject to change 
orders. 

Secondary data is data obtained from the 
results of literature studies, such as books, 
references, journals and other research related 
to this research topic. Secondary data collected 
in this research includes: 

a. Literature related to the parties involved in 
project activities consisting of work owners, 
planning consultants, supervisory 
consultants, and implementing contractors. 

b. Literature related to contract change orders. 
c. Contract change order addendum 

document. 
d. Monthly Physical Work Progress Report. 
e. Cost Budget Plan for projects that use 

change order contracts. 
f. Attachment to contract documents 

consisting of Detailed Engineering Design 
(DED) drawings, Cost Budget Plan (RAB), 
Work Plan and Requirements (RKS) 

Data collection in this research focused 
on secondary data in the form of detailed 
engineering design drawings, cost budget plans, 
and technical specifications obtained from 
planning consultants. Secondary data in the 
form of contract change orders was obtained 
from contractors. Secondary data, minutes of 
change meetings, were obtained from 
supervisory consultants. 

 
Data analysis technique 

The analysis used in this research is 
quantitative analysis in the form of numbers to 
use analysis, and the data obtained is numerical 
based on the variables which are cause and 
effect. 

Analysis of the causes of contract change 
orders is by using a descriptive method which 

explains contract change orders that occur on 
construction projects, including the causes and 
impacts resulting from the implementation of 
contract change orders, as well as the role of 
stakeholders in controlling contract change 
orders. 

The variable factors causing change 
orders along with the indicators used in this 
research are as follows. 

There are several calculation analyzes 
that can be used to measure change orders that 
occur, namely COR, CORA, CORS, FCO and 
PCO(Edwin & Waty, 2020): 

 
Change Order Ratio (COR) 

This index measures the total cost 
variance of projects where change orders occur. 

COR = (the sum of the added and minus 
values for the project for which the change 
order was made divided by the original 
contract price) x 100% ……………………….(2.1) 
This COR value is the value of changes in 
projects that experience change orders. 
 

Change Order Ratio in Addition (CORA) 
This index measures the ratio of total 

additions to projects experiencing change 
orders. 

CORA = (the amount of added value from 
projects undergoing change orders divided 
by the original contract price) x 
100%................................. (2.2) 
 

Change Order Ratio in Substraction (CORS) 
This index measures the ratio of the total 

deficiencies achieved in projects where change 
orders are carried out. 

CORS = (the sum of the value of work less 
than the project for which the change order 
is made divided by the original contract 
price) x100%........................... ......(2.3) 
 

Three indicators for calculating change 
order cost margins, namely COR, CORA, and 
CORS. FCO is to measure the frequency of 
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change orders, while PCO is to measure and 
calculate the causes of change orders. 
 
RESULTS AND DISCUSSION 

Analysis and Calculation of COR, CORA, and 
CORS 

Change Order Ratio (COR) calculation is a 
calculation carried out by comparing the change 
order value to the initial contract value. This 
index measures the total cost variance of 
projects where change orders occur. Based on 

analysis of calculations using COR, it shows that 
on average there is a change order value of 26% 
for the six project objects studied. The results of 
the CORA calculation analysis also show an 
average figure of 16% for change orders caused 
by additional work. The results of the CORS 
calculation analysis show an average figure of 
10% for change orders caused by lack of work. 
Below are presented the results of the analysis 
of COR, CORA and CORS calculations on six 
research object projects: 

 
Table 1. Results of COR, CORA, CORS Calculation Analysis for Case Study Projects 

 

Source: Recapitulation/Researcher Process, 2023 
 
Based on the change order ratio (COR) 

calculation analysis, it can be seen that the 
largest change order incident occurred in 
project two, with a total change value of 56%, 
next project one change orders were 40%, 
followed by project five at 29%. In fourth place 

there is project six with a COR value of 14%, in 
fifth place project 4 is 12%, and finally the 
project that experienced the fewest change 
order incidents is project three with a value of 
6%. 

 
Table 2. Results of Case Study Project Total Change Rating Analysis Results 

 

Source: Recapitulation/Researcher Process, 2023 
 
The research findings noted five 

dominant work items contributing to change 
orders in each building work case study studied. 

In project case study one, masonry and 
concrete work items practically dominated the 
occurrence of change orders with a change 
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percentage of 539%. This is due to differences 
in the volume of the bill of quantities and plan 
drawings received by the implementing 
contractor during the auction and 
implementation in the field, resulting in a lack 
of volume as a result of adjusting the drawings 
to real conditions in the field. 

In project case study 2, the roof covering 
and facade work items made from ACP material 
were the largest contributor to change orders 
with a figure of 212.90%. This is because the 
roof covering material without a frame was not 
available according to the contract 
specifications at the time of implementation, so 
the process of redesigning the roof covering, 
originally using roof material without a frame, 
changed to a roof covering design using a 
frame. The next change is related to the 
procedure for calculating the volume of 
concrete which causes a change in the back up 
volume of concrete which causes a reduction in 
the ACP work on the building facade, this can 
be considered to reduce the architectural 
quality of the building. Because the appearance 
of the building that should be beautified with 
ACP becomes a plain appearance with paint 
finishing. 

In project case study 3, the work item for 
installing the building's main power cable from 
the main panel was the largest contributor with 
a figure of 120%. This is because the layout of 
the power cable placement route from the 
main building to the main panel is not the same 
because it is blocked by the existing ground 
water tank and existing septic tank, so changes 
to the cable route must be made. This causes 
the length of the main power cable to increase. 
The planning design drawings are not accurate, 

so they do not detect the existence of existing 
ground water tanks and existing septic tanks 
that are still functional. 

In project case study 4, the floor raising 
work item was the largest contributor to change 
orders, namely 150%. This is due to a request to 
increase the height of the planned canteen 
floor elevation on the paving road on the east 
side as well as a request for design changes 
from the work owner. 

In project case study 5, the procurement 
and installation of lighting work items was the 
largest contributor to change orders of 100%. 
This is possible because the lighting work item 
has not been listed in the bill of quantities 
received by the implementing contractor at the 
time of the auction. Likewise, the volume of 
building demolition materials has increased 
significantly compared to the bill of quantities. 
Meanwhile, in dirty water installation work 
there are additional work items that were not 
identified well in the planning process. In frame 
work, there are also many discrepancies 
between the plan drawings, bill of quantities 
and existing field conditions, this is a serious 
problem considering that the work carried out 
is rehabilitation, including replacing wooden 
frames with aluminum. 

In project case study 6, the external 
drainage work item around the building was the 
largest contributor to change orders with a 
figure of 65.80%. This is possible because the 
DED landscape image does not match the 
factual conditions on the ground so 
adjustments need to be made. In full, the work 
items contributing to the change order ratio in 
the six case study projects are presented in 
table 3 as follows: 
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Table 3. Results of Case Study Project Total Change Rating Analysis Results 

 

Source: Recapitulation/Researcher Process, 2023

 
Table 4. Case Study Project Total Change Rating Analysis Results (continued) 

 

Source: Recapitulation/Researcher Process, 2023 
 
Description of the causes of job changes 

that led to contract change orders in six 
research study object projects: 
• Job Owner. 

The work owner can submit a change order 
taking into account changes in budget 

conditions, related to future development 
plans for the area where the building is 
located, improving the quality of the work, 
and the final results of the work being 
different from the work owner's 
expectations at the time of planning. 

• Planning consultant 
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The planning consultant can provide 
considerations to approve or reject the 
proposed changes based on technical 
considerations. One of the causes of design 
changes in terms of planning factors is that 
the planned materials are no longer 
available (discontinued), there are 
conditions that were not predicted at the 
time of planning, such as the construction of 
foundations from old buildings, the 
condition of the building site plans that have 
changed and are not the same as the 
conditions at the time of planning. , land 
structures that are different from planners' 
assumptions, as well as changes in 
government policy regulations. 

• Supervising consultants 
Supervising consultants can provide 
chronological identification reports and 
documentation of factors causing change 
orders, as well as help collect field data to 
assist planners in determining technical 
justification and alternative solutions related 
to proposed changes submitted with 
technical or administrative (contract) 
considerations. 

• Implementing Contractor 

The implementing contractor can propose a 
change order if there is a design plan that is 
different from field conditions, a volume 
that is different from field conditions, a 
volume that is different from the design 
plan, material specifications are 
discontinued/difficult to find on the market, 
design plans and design details do not 
support each other so it is necessary 
drawings of proposed changes and changes 
to implementation methods due to field 
conditions are made. 

 
The results of research findings on six 

case study projects note that change orders 
affect costs and time and ultimately reduce 
implementation performance. Of the six case 
study projects, five of them experienced 
additional costs of varying amounts, from the 
lowest 103.32% to the highest 109.98%. 
Likewise, in terms of time, change orders that 
occurred in six case study projects resulted in 
the need for additional time for four case study 
projects. This additional time is used for 
recalculations, method adjustments, and 
change order administration processes that 

require approval from the parties. 
 

Table 5. Results of Analysis of Change Orders and Their Effects on Six Case Study Projects 

 

Source: Recapitulation/Researcher Process, 2023 
 

Results 
Based on the analysis and recapitulation 

of the contract change order documents for the 
six projects used as research objects, the 
following facts can be found: 

1. There is change order work or more or less 
on six research object projects. 

2. There are additional costs for five research 
object projects and one balance budget for 
six projects used as research objects. 
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3. There is additional time for four research 
object projects and two case study projects 
that still complete the work according to 
the contract time. 

4. Change orderswhich occurred in the six 
research study object projects was 
predominantly caused by [1] the volume of 
work listed on the BoQ being less or not in 
accordance with the detailed design 
drawings, [2] the less volume being caused 
by the volume of the BoQ and drawings not 
being in accordance with field conditions 
so that the drawings and the volume of 
work must be adjusted, [3] the work items 
have not been listed in the BoQ, [4] the 
design drawing is incomplete so it requires 
interpretation and detailing, [5] there is a 
request for design changes from the 
owner, [6] there is a request for material 
changes from the owner, [ 7] the layout of 
the plan design does not suit field 
conditions. 

5. Change ordersin the six case study projects 
initiated by [1] the work owner and 
implementing contractor. The proposed 
change order submitted by the work owner 
is due to [1] Changes in Engineering Design 
Details due to changes in the owner's 
wishes in the midst of work 
implementation and [2] Adjustments to the 
available budget. 

The proposed change order submitted by 
the implementing contractor was due to [1] 
Differences in the Detail Engineering Design 
drawings with factual field conditions, [2] 
Differences in volume calculations between the 
Detail Engineering Design drawings and the Bill 
of Quantity bid by the implementing contractor 
at the time of the auction, [3] There were 
materials discontinuous or difficult to find on 
the market, [4] Suggestions for improving the 
quality of steel door work, [5] Differences in 
volume calculation procedures for concrete 
work which causes change orders..  

 

 

CONCLUSION 

COR index value 
 Index Change Order Ratio (COR)the 
average for the six research study object 
projects is 26%. This means that the 6 study 
object projects experienced a proportion 
change of 26% from the original contract 
value. 
CORA index value 
 Index Change Order Ratio in Addition 
(CORA)the average for the six research 
study object projects is 16%. This means 
that of the 6 study object projects 
experiencing change orders, 16% were due 
to additional work from the original 
contract value. 
CORS index value 
 Index Change Order Ratio in Subtraction 
(CORS)the average for six research study 
object projects is 10%. This means that of 
the 6 research study object projects that 
experienced change orders, 10% were due 
to the work being less than the original 
contract value 
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