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Abstract
Existing research concerning construction change order claims deals primarily with system and external 

problems as the causes of such claims. This study aims at analyzing the attitudes of construction engineers 
regarding change order claims and makes suggestions for preventing them. Undesirable professional attitudes 
that may cause change order claims were defined and investigated, and suggestions for improvement solutions 
are made. To prevent change order claims, undesirable professional attitudes should be minimized, systems and 
environments should be improved appropriately, and new professional education systems should be established to 
train more ethical engineers.

Keywords: Engineer attitudes; change order claims; engineering ethics

1. Introduction
A variety of studies have been carried out to prevent 

or deal with construction claims in an effective way 
(CII, 1991, Cushman & Butler, 1994, Hanna, 2001, 
Leonard, 1988). However, these previous studies have 
focused only on system or external issues as the causes 
of claims. No previous study focuses on fundamental 
and invisible human factors such as the attitudes of 
construction engineers.

This study is aimed at determining the attitudes of 
construction engineers and suggesting ways to prevent 
change order claims as a result of those attitudes. The 
objectives of the study include:

1) Analysis of the attitudes of construction engineers 
who cause change order claims
2) Investigation of the sources and problems related 
to engineer attitudes
3) Suggestions for improvements to avoid such 
claims

To analyze the attitudes of construction engineers, 
this study first defined the professional tasks required 
for the change order process and then derived the 
undesirable attitude factors applicable to each task. 
Using the predefined and potential claim-causing 
attitude factors, a series of surveys and case studies 
was conducted to investigate which attitude factors 

actually cause change order claims. The problems of 
the construction engineers who gave rise to claims 
are discussed and possible improvement solutions are 
suggested.

2. Professional Tasks Required for Change Orders 
It is important in the process of change orders to 

document the authorization of each step. All steps 
in the process should be in written form, which can 
be time-consuming and annoying. The amount of 
documentation required by construction engineers on 
public projects is much greater than that on private 
projects. Table 1. summarizes the specific tasks 
necessary for construction change orders and the 
professional engineers who have responsibility for 
each task.

*Contact Author: Yong-Su Kim, Professor, 
Faculty of Architecture, Chung-Ang University, 
221 Heukseok-Dong, Dongjak-Gu, Seoul, 156-756 Korea
E-mail: yongsu@cau.ac.kr
  ( Received April 7, 2009 ; accepted December 21, 2009 )

Step
Task Involved Party

Contractor
Supervisor/ 

Engineer
Owner

1. Requirement
 review

- Review requirements for 
change orders 
· Review contracts
· Inspect site status

Å

2. Change report 

- Report change orders
· Prepare change order 
application

· Prepare change order 
statement

· Prepare quantity report
· Prepare cost report

Å

3. Report review

- Review change reports
· Check change issues and 
related party

· Review quantity and costs
· Produce review report

Å

4. Change 
approval

- Approve change orders
· Make decision to change 
work

Å

Table 1. Change Order Steps, Tasks and Involved Parties
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3. Engineers' Attitudes Causing Potential Change 
Order Claims

This study defined review, confirmation, order, 
request, approval, documentation, notice, and reports 
as the generalized tasks to be performed in the process 
of change orders. Delay, negligence, unfairness, 
falsehood, and ignorance are identified as the 
undesirable attitude factors that may cause construction 
claims. Project stakeholders are categorized into owner, 
supervisor/engineer, and contractor. Their tasks and 
related potential claim-causing professional attitudes 
are shown in Table 2., and related potential claims are 
show in Table 3.

4. Survey Questionnaire
In this study, several surveys were administered to 

construction engineers working on construction project 
sites (six public projects, eight private projects) and 
at government facilities (five sites), each specifically 
involved in different aspects of the construction, e.g., 
contractor, supervisor, or owner. The surveys were 
administered separately to the involved parties and 
categorized accordingly. Most survey questionnaires 
were distributed electronically via email, and the data 
were collected via post, email, fax, and direct contact.

A total of 195 questionnaire packets were distributed: 
70 to contractors, 75 to supervisors, and 50 to owners. 
A total of 187 (98.9%) were returned: 69 (98.6%) 
from contractors, 73 (97.3%) from supervisors, and 
45 (90.0%) from owners. Excluding the invalid 
responses (due to negligence and incompletion), a total 
of 173 were analyzed: 58 (82.9%) from contractors, 
70 (93.3%) from supervisors, and 45 (92.0%) from 
owners.

The survey questionnaire used in this study 
consisted of four parts: basic information, education 
and satisfaction, awareness of change order, and 
professional attitude. The data were collected from 
May 3 to July 15, 2007. The collected data were 
processed for statistical analysis by means of data 
coding and data cleaning in advance. The preprocessed 
data were statistically analyzed using SPSS (Statistical 
Package for Social Science) v. 12.0 statistical package. 

5. Professional Attitudes Causing Change Order 
Claims in Practice

Surveys were conducted to investigate which attitude 
factors resulted in claims in practice. A statistical 
frequency analysis method was used to identify any 
link between the attitudes of the construction engineers 

Table 2. Professional Tasks and Undesirable Attitudes

Party Task type Specific task Attitudes

Contractor

Preparation

· Change order application

Delay,
Fake, 
Negligence

· Change order drawings, quantity assessment

· Construction cost change

· Statement of change order rejection

· Documents for adjusting contract amount 

Review

· Discrepancy between site conditions and designs

Delay, 
Negligence

· Cost saving plan

· Quality management plan 

· Performability of change orders made by owner

Report · Change order report
Delay, Fake, 
Ignorance

Application · Change order application
Delay, Fake, 
Ignorance

Supervisor
/Engineer

Review
Confirmation

Approval

· Feasibility of minor change

Delay, 
Negligence

· Feasibility of change order report

· Review of statement of change order rejection

· Review of cost adjustment by changes

Preparation · Technical reports regarding change order application
Delay, Fake, 
Negligence

Order
· Prior job order for minor changes Unfairness,

Ignorance· Approved change order

Report

· Post report of minor changes Delay, 
Fake, 
Ignorance

· Review opinion of change orders 

· Review opinion of change orders cost adjustment

Owner

Review
· Change order requirement Delay,

Negligence· Necessity of change orders

Order · Owner requested change orders
Unfairness,
Ignorance

Preparation

· Change order plan
· Change drawings, specifications, estimates
· Change quantification plan
· Other necessary documents

Delay, Fake, 
Negligence

Approval · Change order applications Delay

Notice · Owner requested changes
Delay, 
Ignorance

Table 3. Professional Tasks and Attitudes and Related Claims

Change reasons
Task - Attitude

Claims 
Contractor

Supervisor/
Engineer

Owner

1. Faulty design: 

1) Ambiguity
2) Omission
3) Error
4) Conflict
5) Different site 
condition

-Negligent 
preparation,
review,
confirmation

-False 
documentation, 
report

-Ignorance of
report,
responsibility

-Delayed report

-Negligent 
review, 
confirmation

-Unfair order
-Delayed 
approval

-Delayed 
report

-Delayed  
approval

· Appeal against 
unaccepted works

· Appeal against denied 
works not reported on 
time

· Appeal against 
unreasonable prices

· Different opinions 
on drawing and site 
conditions

· Dispute over quantity 
estimation

· Appeals against 
delayed reports

2. Owner request:

1) Additional work
2) Deletion of work
3) Change plan
4) Change methods
5) Other needs

-Negligent 
review,
Confirmation

-False 
documentation, 
report

-Delayed report

-Negligent 
review, 
confirmation

-Delayed 
report

-Unfair Order
-Delayed 
-Documentation

· Appeal against 
unreasonable prices

· Dispute over quantity 
estimation

· Appeals against 
delayed reports

· Appeals against unfair 
orders

· Different opinions 
on drawing and site 
conditions

3. New technology 
and method

-Negligent
documentation,

-False 
documentation,
Report

-Delayed report

-Negligent 
review,
confirmation

-Delayed 
report

-Delayed  
approval

· Appeal against 
unreasonable prices

· Dispute over quantity 
estimation

· Appeals against unfair 
orders

5. Notice of 
approval

- Notification of change 
orders approvals 
· Prepare and deliver notice 
of approval

Å

6. Construction - Perform change work Å

7. Contract 
documentation 
for changed 
works

- Contract documentation for 
changed works 
· Prepare summary report 
for change

· Prepare statement of 
change orders

· Prepare quantity change 
report

· Prepare cost change report

Å

8. Investigate/ 
Confirmation

- Investigate and confirm 
changes
· Produce review report
· Produce investigation 
report

Å

9. Contract 
change

· Sign contracts for changes Å Å



89JAABE vol.9 no.1 May 2010 Min-Jae Lee

and the change order claims. Professional survey data 
characteristics are shown in Table 4.
(1) General/overall conclusions concerning attitudes 

Table 5. presents the analysis results about the effects 
of engineer attitudes on change orders or claims. No 
significant difference is found between different parties 
(p>.05); as a result, "Much" was selected by most 
respondents (47.1%), followed by "Moderate" (21.8%), 
"Very Much" (9.2%) and "Little" (8.6%). A total of 
13.2 percent of respondents indicated "No Idea." In 
summary, 86.2 percent of contractors, 71.4 percent 
of supervisors, and 78.3 percent of owners selected 
"Moderate" or above, which indicates that a majority 
of construction engineers agree that the effects of 
attitudes on change orders or claims are significant, 
especially for contractors (with 86.2%).

Table 6. shows the specific attitudes of engineers 
from each category that significantly led to claims. 
A total of 141 of 174 responded, and no significant 
d i f f e r ence was found be tween the d i f f e r en t 
professionals (p>.05). It was found that owner 
negligence regarding project plan review was 
considered the most influential cause, selected by 43.3 
percent of respondents. Delayed decisions or approvals 
by the owner, unfair orders by the owner, and forceful 
attitude of the owner were selected by 23.4 percent, 7.8 
percent, and 4.3 percent of respondents, respectively.

Regarding the question about which party is the 
most influential in terms of claims, as can be seen 
from Table 6., contractors ranked owner the highest 
(87.2%), followed by contractor (6.4%) and supervisor 
(6.4%). Supervisors ranked owner the highest (84.7%), 
followed by contractor (15.3%) and supervisor (0.0%). 
Owners ranked owner the highest (57.1%), followed 
by contractor (28.6%) and supervisor (14.3%). Overall, 
it was concluded that the attitudes of owners (78.7%) 
are the most influential concerning claims according 
the responses of engineers from all parties, followed 
by contractor (15.6%) and supervisor (5.7%). The 
construction engineers seem to believe that owner 
attitudes are the most strongly related to change order 

Character Detail
Contractor Supervisor/

Engineer Owner Total

Count % Count % Count % Count %

Sex
Male 55 94.80% 69 98.60% 43 93.50% 167 96.00%
Female 3 5.20% 1 1.40% 3 6.50% 7 4.00%

Age 

20s 4 6.90% 8 11.40% 3 6.50% 15 8.60%
30s 25 43.10% 24 34.30% 18 39.10% 67 38.50%

40s 26 44.80% 26 37.10% 18 39.10% 70 40.20%
Over 50s 3 5.20% 12 17.10% 7 15.20% 22 12.60%

Education
Undergraduate   8 11.40%   8 4.60%
Graduate 50 86.20% 57 81.40% 40 87.00% 147 84.50%
Postgraduate 8 13.80% 5 7.10% 6 13.00% 19 10.90%

Work experience

Less than 10 yrs 17 29.30% 24 34.30% 15 32.60% 56 32.20%
11-15 yrs 17 29.30% 15 21.40% 13 28.30% 45 25.90%

16-20 yrs 14 24.10% 11 15.70% 10 21.70% 35 20.10%
Over 20 yrs 10 17.20% 20 28.60% 8 17.40% 38 21.80%

Party

Public

Central government     2 4.30% 2 1.10%
Local government     14 30.40% 14 8.00%

Public Corporation     25 54.30% 25 14.40%
Others     2 4.30% 2 1.10%

Private

General contractor 42 72.40%   1 2.20% 43 24.70%
Sub-contractor 5 8.60%     5 2.90%

Architect/Engineer   20 28.60%   20 11.50%

CM/Supervisor   40 57.10%   40 23.00%
Others 10 17.20% 8 11.40% 1 2.20% 19 10.90%

Academic Academic 1 1.70% 2 2.90% 1 2.20% 4 2.30%

Specialty

Civil 6 10.30% 5 7.10% 2 4.30% 13 7.50%
Architecture 39 67.20% 46 65.70% 33 71.70% 118 67.80%

Mechanical 6 10.30% 8 11.40% 2 4.30% 16 9.20%

Environmental   1 1.40%   1 0.60%

Safety   2 2.90%   2 1.10%
Others 7 12.10% 8 11.40% 9 19.60% 24 13.80%

Total 58 100.00% 70 100.00% 46 100.00% 174 100.00%

Table 4. Professional Survey Data Characteristics

Table 5. Effects of Professional Attitudes on Change Order Claims

Total
Contractor

Supervisor/
Engineer

Owner Level χ2
(p)

Count % Count % Count % Count %

Very much 6 10.3% 7 10.0% 3 6.5% 16 9.2%

7.842

(.449)

Much 33 56.9% 25 35.7% 24 52.2% 82 47.1%

Moderate 11 19.0% 18 25.7% 9 19.6% 38 21.8%

Little 3 5.2% 8 11.4% 4 8.7% 15 8.6%

No idea 5 8.6% 12 17.1% 6 13.0% 23 13.2%

Total 58 100.0% 70 100.0% 46 100.0% 174 100.0%
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claims, which provides a direction about which aspects 
should be improved to reduce related claims.
(2) Attitudes of contractors (engineers employed by 
contractors or contractors themselves)

A group of contractors was questioned about 
whether they are aware that a change of project work 
should be reported and approved prior to start. The 
results show that 86.2 percent of respondents know 
the principle well and that 46.5 percent of respondents 
are familiar with the detailed process. Although a 
majority of contractors are well aware of the timing 
of a change order report, there are often conflicts 
between the supervisor and the contractor because 
of the contractor's delayed documentation or reports. 
According to the surveys, 65.7 percent of respondents 
indicated witnessing a contractor perform work 
without proper change order approval and that they 
often ignore the responsibility to report an issue in a 
timely manner.

To the question "Why do you carry out unapproved 
work without reporting the change order before the 
work begins?", 43.1 percent responded "Delayed 
due to excessive work load," 17.2 percent responded 
"Have to do so, but dislike formality," and 13.8 percent 
responded "Inevitably changed due to excess cost." 
"Lack of information" was selected by 5.2 percent, 
and "No Idea" was selected by 20.7 percent. In other 
words, respondents indicated that 56.9 percent of 
claims were caused by delayed reports or negligence in 

reporting caused by contractors.
Regarding the question "How well informed are you 

concerning the required documents for change order 
reports?", 44.8 percent selected "Moderately," 17.2 
percent selected "Well," 17.2 percent selected "Little," 
15.5 percent selected "No Idea," and 5.2 percent 
selected "Very Well." This indicates that 84.5 percent 
are aware of the required documents for change order 
reports.

To the question "How often are you rejected by the 
supervisor or owner because the required documents 
are omitted in the process of a change order report?", 
20.7 percent of contractors responded "10%"; 24.1 
percent responded "50% or more," 20.7 percent 
responded "30%," 17.2 percent responded "20%," and 
8.6 percent responded "0%." The results indicated 
that the average rejection rate is more than 10 percent. 
Despite the high perception of required documents, the 
rejection rate is still high, which may be attributable to 
the undesirable attitudes of contractors.

To the question "How often do you think the 
correction orders are unfair?", 32.8 percent of 
contractors responded "Occasionally"; "Often," "Very 
Often," and "Seldom" were selected by 24.1, 17.2, 
and 8.6 percent, respectively. "No Idea" was selected 
by 17.2 percent. Overall, 82.8 percent of respondents 
believe they have been ordered to carry out unfair 
corrections; 32.7 percent believe that unfair orders are 
made quite frequently.

Concerning the question "How much does your 
supervisor or owner cut the original change order 
costs?", 32.8 percent of contractors selected "30%"; 
19 percent each selected "More than 50%," "10%," 
and "20%." A total of 10.3 percent selected "0%." 
Apparently, more than 10 percent of proposed costs 
are forced down. (It is known that contractors often 
propose higher costs, including the amount expected to 
be cut.)

Concerning the question "How often is your work 
rejected by the supervisor or owner because the work 
has been done based on your personal experience 
or advice from others?", 31.0 percent of contractors 
selected "Occasionally"; "Often," "Frequently," and 
"Very Often" were selected by 17.2, 8.6, and 1.7 
percent, respectively. "No Idea" was selected by 17.2 
percent. The high rejection rate of 58.6 percent may 
be caused by negligence of contractor in reviewing 
and checking construction documentation such as 
drawings.

In summary, the problematic attitudes of contractors 
causing change order claims include:

1) Delayed actual circumstance documentation of 
change orders

2) Delayed actual circumstance reports of change 
orders

3) Insufficient review of drawings and contract 
documents

Table 6. Attitudes Highly Related to Claims

Party
Contractor

Supervision 
consultant

Owner Total χ2
(p)

Attitude Count % Count % Count % Count %

Owner

Negligent 
project plan 

review
21 44.7% 26 44.0% 14 40.0% 61 43.3%

37.131
(.116)

Unfair order 2 4.3% 6 10.2% 3 8.6% 11 7.8%

Delayed 
approval or 

decision
15 31.9% 16 27.1% 2 5.7% 33 23.4%

Forceful 
attitude

3 6.4% 2 3.4% 1 2.9% 6 4.3%

Sub-total 41 87.2% 50 84.7% 20 57.1% 111 78.7%

Supervisor

/Engineer

Negligent 
drawing review

1 2.1% 3 8.6% 4 2.8%

Negligent 
contract review

1 2.1% 1 2.9% 2 1.4%

Negligent 
inspection

1 2.9% 1 0.7%

Delayed review 1 2.1% 1 0.7%

Sub-total 3 6.4% 0 0.0% 5 14.3% 8 5.7%

Contractor

Delayed 
documentation

1 2.1% 1 1.7% 2 5.7% 4 2.8%

Incorrect 
documentation

1 1.7% 1 0.7%

Delayed report 
or ignorance

1 2.1% 1 2.9% 2 1.4%

Negligent 
drawing review

2 3.4% 3 8.6% 5 3.5%

Negligent 
contract review

1 1.7% 3 8.6% 4 2.8%

Unauthorized 
works

1 2.1% 3 5.1% 1 2.9% 5 3.5%

Non-response 
to reasonable 

order
1 1.7% 1 0.7%

Sub-total 3 6.4% 9 15.3% 10 28.6% 22 15.6%

Total 47 100.0% 59 100.0% 35 100.0% 141 100.0%
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4) Negligence in ensuring change order requirements
5) Negligence in documenting reports of change 

orders
6) Failing to report actual circumstance changes
7) Ignorance of change orders from supervisor or 

owner
8) False reports of change orders
9) False reports concerning changes in circumstances 

As can be concluded from the survey, the majority 
(80%) of construction engineers who work on behalf 
of contractors are well aware of the procedures for 
change orders and the required documentation. Nearly 
half are also familiar with the detailed process. Nearly 
half delay the reporting of change orders and begin the 
unapproved work because of excess work load, which 
cannot be controlled by the engineer, either because of 
lack of information or because of dislike of formality 
or ignorance, which are personal-related attitudes. The 
majority report that 10 percent of change order requests 
are rejected by owners or supervisors due to negligence 
in submitting documents. These documents were 
omitted either to gain time or out of ignorance that 
they should be submitted. It is clear that improvements 
are a personal choice made by the engineer. It is also of 
great importance that 82.2 percent of the respondents 
think that they have been confronted with unfairness 
by the supervisors, who are also construction 
engineers. In addition, almost all of them admit that 
the cost of change order work was forced to be limited 
to 90 percent of the initial cost. This could be because 
either there exists a standard way of overestimating the 
cost by contractors or they are wrongly assessing the 
cost, or because it is a standard way of minimizing the 
general cost on behalf of the owners or supervisors. 
Almost half of the respondents answered that they 
have rejected work that they have done based on their 
personal experience or advice from others. This fact 
appears to be logical, as people ignore basic rules such 
as reading and revising the construction documents and 
designs. 
(3) Attitudes of supervisors (engineers who 
supervise construction)

A group of supervisors was questioned "How 
much are you aware of when change order reports 
should be made?" "Moderate," "Very Well," and 
"Little" were selected by 22.5, 12.7, and 11.3 percent, 
respectively. "No Idea" was selected by 15.5 percent. 
The results show that 84.5 percent of respondents 
know the principle well, and 50.7 percent have a 
good understanding of the details. Despite this fact, 
the documentation reject rate is still high because the 
cooperation between supervisors and contractors is not 
active enough.

Concerning the question "How often do you 
experience unapproved work performed by contractors 
without reporting the change order notice before 

the work begins?" 31.4 of supervisors reported 
"Occasionally." "Often" was reported by 24.3 percent, 
and 10.0 reported "Very Often." "No Idea" was 
reported by 34.3 percent. In other words, 56.9 percent 
of supervisors have experienced unauthorized work, 
and 10.0 percent have witnessed it frequently.

Concerning the question "How well do you know the 
required change order documents for reporting?" 48.6 
percent of supervisors selected "Moderate"; "Well," 
"Little," and "Very Well" were selected by 20.0, 21.4, 
and 2.9 percent, respectively. "No Idea" was selected 
by 21.4 percent. This indicates that 78.6 percent of 
supervisors are aware of the required documents for 
change order reports, and 22.9 percent know them very 
specifically.

Concerning the question "How often do you reject 
change order reports because the required documents 
are omitted in the process of change order reporting?" 
34.3 percent of supervisors selected "30%," and 22.9 
percent selected "50% or more." The choices "20%, 
"10%," and "0%" were selected by 17.1, 14.3, and 
11.4 percent, respectively. The results indicate that the 
average rejection rate is more than 30 percent.

Concerning the question "How much of the original 
change order quote do you think is overestimated?" 
45.7 percent of supervisors selected "30%." The 
choices of "50% or more," "20%," "0%," and "10%" 
were selected by 22.9, 12.9, 10.0, and 8.6 percent, 
respectively. Apparently, more than 30 percent of 
proposed costs are believed to be overestimated by 
supervisors. This agrees with the level that contractors 
expect to be reduced, which suggests that they 
may assess the change costs including the potential 
reduction. 

Concerning the question "Have you experienced 
any appeals from contractors or owners regarding 
professional faults?" 34.3 percent of supervisors 
selected "Occasionally," 7.12 percent selected "Often," 
and "No Idea" was selected by 58.6 percent. In general, 
41.4 percent indicate that many claims arise from 
negligent review by supervisors.

Concerning the question "How much detail do you 
review in the change order reports?" 61.4 percent 
of supervisors selected "Thoroughly," 17.1 percent 
selected "Review only statements and change order 
summary," and 1.4 percent selected "Review only 
change order summary." "No Idea" was selected by 
20.0 percent. Therefore, in 18.5 percent of cases, 
details are not reviewed, which is likely to lead to 
claims.

Concerning the question "Have you experienced 
appeals from contractors or owners for delayed review 
of documents?" 20.0 percent of supervisors selected 
"Occasionally," 11.4 percent selected "Often," and "No 
Idea" was selected by 68.6 percent. In general, delay in 
change order document review may have a high risk of 
causing claims.
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Concerning the question "Have you experienced 
appeals from contractors or owners for unfair orders?" 
27.1 percent of supervisors selected "Occasionally"; 
"Often" and "Very Often" were selected by 1.4 each. 
"No Idea" was selected by a high portion, 70.0 percent. 
These results show that many supervisors experienced 
appeals from other parties because of their complaints 
about unfairness.

Concerning the question "How often do you learn 
that contractors do not report change order work due to 
their negligence?" 27.1 percent of supervisors selected 
"Occasionally", while "Often" and "Very Often" were 
selected by 18.6 and 7.1 percent, respectively. "No 
Idea" was selected by 47.1 percent.

In summary, the problematic attitudes of supervisors 
causing change orders claims include:

1) Delayed review of change order report submitted 
by contractor

2) Delayed confirmation of change order report 
submitted by contractor

3) Delayed notice of decision on change order 
report

4) Suspended approval of minor changes
5) Negligent review of change order report
6) Negligent confirmation of change order report
7) Unfair orders for extra work that is out of scope
8) Ignorance of change order notice submitted by 

contractor
9) Ignorance of change order report submitted by 

contractor
10) False reports on change order review report
11) False reports on change issues

Apparently, the majority of supervisor engineers 
know when change order reports should be made, 
and half of those questioned know the details of the 
procedure. Also, half of the supervisors witnessed 
unauthorized work being done. In addition, almost 78.6 
percent are aware of the required documents, but 21.4 
percent had no idea about them. This is a very serious 
issue, as the supervisor is the intermediate person 
who plays an important role during the construction 
phase, and many claims can be caused by this lack 
of knowledge. Supervisors admit that they refuse to 
acknowledge change order reports because documents 
are omitted at a rate of 30 percent, which is higher than 
that of contractors, who claimed 10 percent. Despite 
this difference in rates, it is obvious that it is a personal 
responsibility to be not only aware of but to submit 
the correct documents. Finally, the attitudes related 
to overestimation of the quotes, professional faults, 
review of reports, delay examination/confirmation, and 
unfair orders are sources that directly cause claims and 
are related to the personal and professional skills and 
capabilities of engineers. All the engineers responded 
that they have experienced claims because of these 
attitudes, and, in some cases, the rate of these claims is 
medium to high. 

(4) Attitudes of owners (engineers employed by 
owners)

Concerning the question "Have you experienced 
appeals from contractors or supervisors for delayed 
approval on submitted change order reports?", 34.8 
percent of owners selected "Occasionally," and 17.4 
and 6.5 percent selected "Often" and "Very Often," 
respectively. "No Idea" was selected by 41.3 percent. 
In general, 58.7 percent of the total respondents have 
experienced appeals from contractors or supervisors for 
delayed approval on submitted change order reports.

Concerning the question "Have you experienced 
appea l s f rom con t rac to r s o r supe rv i so r s fo r 
unfair orders?" 28.3 percent of owners selected 
"Occasionally," 15.2 percent selected "Often," and 
"No Idea" was selected by 56.5 percent. In general, 
43.5 percent of the total respondents have experienced 
appeals from contractors or supervisors for unfair 
orders.

Based on an analysis of the questionnaire above, the 
attitude problems of owners include:

1) Delayed review on change orders report submitted 
by contractors

2) Delayed confirmation on change orders report 
submitted by contractors

3) Delayed approval on change orders report 
submitted by contractors

4) Unfair orders, e.g., orders to include work beyond 
the scope of the project 

In conclusion, more than half of the engineers 
working on behalf of owners have experienced claims 
for delayed approval on submitted change order reports 
and almost half for unfair orders. This means that both 
delayed approval and unfairness cause claims. Both 
involve personal responsibility and ethics.

6. Analysis of Undesirable Attitudes and the Causes 
of these Attitudes

The causes o f the undes i rab le a t t i tudes o f 
construction engineers can be categorized into two: 
environmental or personal. For example, contractor 
change order report submissions may be delayed 
beyond the due date because contractors are heavily 
overloaded due to lack of workforce, or they fail to 
meet the deadline due to personal carelessness such 
as negligence. The former is caused by system or 
environmental circumstances, while the latter concerns 
personal behavior.

The problems and reasons of the predefined 
undesirable attitudes that cause change order claims 
are discussed in Table 7.

System and environment-related problems include 
the following:

1. Non-existence of professional training program
2. Non-availability of previous project data 
3. Excessively bureaucratic and unnecessary 

documents required



93JAABE vol.9 no.1 May 2010 Min-Jae Lee

4. Overloaded with work
5. Controversial contract provisions and unfair 

conditions
6. Low salary and unstable job conditions

Personal problems include the following:
1. Lack of professional knowledge of construction 

engineers
2. Lack of professional experience of construction 

engineers
3. Negligence of construction engineers
4. Lack of morality of construction engineers
5. Lack of responsibility of construction engineers
6. Feeling of being victimized by supervisor and 

owner
7. Authoritarianism of supervisor over contractors
8. Unconditional obedience of supervisor to owner
9. Authoritarianism of owner over supervisor and 

contractor

7. Improvement Actions Concerning Attitudes of 
Construction Engineers

To prevent change order claims, design and contract 
documents should be sufficiently reviewed prior 

to project kick-off, and all change orders should 
be documented and archived in writing to secure 
evidence. However, many construction engineers do 
not have sufficient time to fully review a complete 
set of the design and contract documents and, even if 
available, a high level of technical skill is demanded. 
Furthermore, it is practically impossible to document 
all processes involved in the project because the 
documentation itself requires a lot of time and care. 
The fundamental problems underlie the professional 
capacity and attitudes of every engineer toward his 
or her roles. Table 8. specifies improvement actions 
concerning the attitudes of construction engineers.

8. Conclusion and Discussion
This study aims at analyzing the attitudes of 

construction engineers that can cause change order 
claims and suggests possible improvement solutions 
for those attitudes, ultimately preventing change order 
claims. First, the undesirable professional attitudes 
that may cause change order claims were defined. 
Second, problems regarding undesirable attitudes were 
investigated to find possible improvement solutions.

The professional engineers' tasks were analyzed 
to ascertain the related undesirable attitude factors 
depending on each task. The undesirable attitude 
factors that directly led to claims were investigated 
using surveys, and the underlying problems were 
analyzed. Possible improvement solutions were 
introduced. 

The results are summarized as follows. The 
undesirable attitudes of construction engineers were 
identified as delay, negligence, unfairness, ignorance, 

Table 7. Undesirable Attitudes and Causes Depending on Parties

Party Undesirable attitudes
Causes

Environmental Personal

Contractor

1. Delayed change order 
report preparation

· Lack of regular 
training program 
for professional 
development 

· Lack of project 
database system 

· Unnecessary paper 
work

 (bureaucracy) 
· Lack of workforce
· Ambiguity in 
regulations & rules

· Low salary (Unstable 
future)

· Lack of knowledge
· Lack of experience
· Negligence in role
· Immorality
· Lack of responsibility
· Feeling of being 
victimized

2. Change order report 
overdue
3. Carelessness in 
reviewing drawings and 
contract documents
4. Carelessness in 
reviewing requirements
5. Unsatisfactory change 
order report
6. Ignorance of duty 
regarding change report
7. Ignorance of change 
orders
8. False statements
9. False change order 
report

Supervisor/
Engineer

1. Delay in reviewing 
change order report

· Absence of 
professional training 
program

· Non-availability of 
previous project data 

· Unnecessary 
required documents 
(bureaucracy) 

· Lack of personnel
· Ambiguity in rules
· Low salary (Unstable 
future)

· Lack of knowledge
· Lack of experience
· Negligence in role
· Immorality
· Lack of responsibility
· Feeling of being 
victimized

· Authoritarianism
· Unconditional 
obedience

2. Delay in confirming 
change order report
3. Delay in notifying 
change approval
4. Delay in approving 
minor changes
5. Negligent review of 
change order report
6. Negligent 
confirmation of change 
order report
7. Unfair additional 
orders
8. Ignorance of change 
order report
9. Ignorance of changes 
request
10. False information on 
supervisor review report
11. False report on 
changes

Owner

1. Delay in reviewing 
change order report

· Non-existence of 
professional training 
program

· Non-availability of 
previous project data 

· Unnecessary 
required documents 
(bureaucracy) 

· Lack of personnel
· Ambiguity in rules

· Lack of knowledge
· Lack of experience
· Negligence in role
· Immorality
· Lack of responsibility
· Feeling of being 
victimized

· Authoritarianism

2. Delay in confirming 
change order report
3. Delay in approving 
change order report

4. Unfair orders

Table 8. Problems and Improvement Actions

Problems (reasons/causes) Suggested actions
1. External problems (arising from system 
and environment):

1) Non-existence of professional 
training program
2) Non-availability of previous project 
data 
3) Excessively bureaucratic and 
unnecessary documents required
4) Overloaded with work
5) Controversial contract provisions 
and unfair conditions
6) Low salary and unstable job 
conditions

1. Improve system and 
environment:

1) Improve professional 
training programs
2) Build up project 
database
3) Revise auditing system 
and evaluation process
4) Optimize manpower 
and workload 
5) Clarify ambiguous 
contract provisions
6) Improve welfare and 
job conditions

2. Personal problems:
1) Contractor's lack of knowledge
2) Contractor's lack of experience
3) Contractor's negligence in works
4) Contractor's lack of morality
5) Contractor's lack of responsibility
6) Contractor's feeling of being 
victimized
7) Supervisor's authoritarianism
8) Supervisor's unconditional 
obedience 
9) Owner's authoritarianism

2. Improve engineers' 
personal ability:

1) Improve technical 
knowledge and 
learn new technology
2) Educate engineers 
regarding ethics, 
legal aspects, and 
responsibilities
3) Equal-mindedness 
between parties
4) Set logical and 
realistic time and cost 
plans
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falsehood, etc. The professional atti tudes that 
actually caused change order claims include delays 
in documentation or report; negligence in review, 
confirmation or documentation; unfair requests; 
false documentation or reports; delay in review, 
confirmation, approval or notice; and ignorance of 
notice, report, or order. The causes of the problematic 
attitudes of construction engineers fell into two major 
categories - external, e.g., related to the system and 
environment, and personal, e.g., related to personal 
attitudes and choices. External causes include non-
existence of professional training programs, non-
availability of previous project data, excessively 
bureaucratic and unnecessary documents required, 
work overload compared to the work force available, 
controversial contract provisions and unfair conditions, 
and low salary and unstable job conditions in the 
construction industry. Personal causes include lack of 
professional knowledge of construction engineers, lack 
of professional experience of construction engineers, 
negligence of construction engineers, lack of morality 
of construction engineers, lack of responsibility by 
construction engineers, feelings of being victimized by 
supervisor and owner, authoritarianism of supervisor 
over contractor, unconditional obedience of supervisor 
to owner, and authoritarianism of owners over 
supervisor and contractor.

Suggestions for improvement to systems and 
environments include providing more training 
programs and professional education, building up 
construction databases, developing an appropriate audit 
system and evaluation process, optimizing manpower 
and workload, clarifying vague contract provisions, 
and improving welfare and job conditions. It is also 
suggested that individual construction engineers should 
develop their professional capabilities in such a way 
that they stay abreast of the latest technologies; acquire 
more education related to professional ethics, legal 
aspects, and responsibilities; compete fairly; and set 
realistic and logical cost and time plans. 

An analysis of the results shows that undesirable 
professional attitudes have a direct relationship to 
claims. In particular, the professional attitudes of 
owners have the strongest relationship to claims, 
which implies that the attitudes of owners need to be 
improved. 

The undesirable professional attitudes causing 
change order claims can be generalized as morality 
problems most of the time. Construction engineers 
with a strong moral character are able to tackle not 
only the potential claims but the overall problematic 
issues common in construct ion projects . The 
professional attitudes need to be improved such that 
the construction engineers do their best to produce 
precise works regardless of what they are encouraged 
or forced to do and carry on their own roles based on 
firm confidence.

Current evaluation criteria in assessing construction 
engineers' capabilities focus only on their technical 
skills, and the curricula of universities and occupational 
education programs are aimed only at teaching or 
improving those technical skills. Engineering ethics is 
rarely planned for and observed in these programs, and 
most engineers are interested in learning or improving 
only technical skills. Although it is clear that lack 
of ethical responsibility on the part of professional 
construction engineers often results in problems, 
little effort is made to address this issue. Engineering 
ethics education and related further studies should be 
developed to improve the professional attitudes of 
construction engineers.
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