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Table. 1: Average Financial allocations for construction project during the years (2013 - 2023) related to 5 municipalities [22]

Project type 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
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Building
maintenance 222456
Projects

230500

225022 230670 243400 245550 250234 247886 267087 248567

296674

Paving
Projects

800234

812333

931299 1067854 1033455 956124 923165 975234 1045377 1087453

1085467

Hot mix
asphalt 2467855
projects

2588765

2697965 2834567 2865998 2986733 2967459 2786478 2879345 2972212

3065079

Construction
of buildings 765998
Projects

785497

765007 785564 817564 812340 823564 835755 812350 869845

843065

Paving and
Asphalt
mixing
Projects

2467855

2588765

2709675 2830585 3951495 3072405 3193315 3314225 3435135 3556045

3676955

Stadium
construction 110055
projects

170543

128566 153778 143789 166780 178650 167845 189760 178543

190876

Table. 2: Average variation order cost for construction project type during the years (2013 - 2023) related to 5 municipalities

[22]

Project 202
) 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

type 3

Building

. 62141.7 | 7416
maintenan 55614 57625 56255.5 57667.5 60850 61387.5 62558.5 61971.5 66771.75 5 85
ce Projects '
Pavin, .

av. & 200058.5 203083.3 232824.8 266963.5 258363.8 239031 230791.3 243808.5 261344.3 271863 2713
Projects 3 66.8
Hot mix 7662
asphalt 616963.8 6471913 | 6744913 | 708641.8 | 716499.5 | 7466833 | 741864.8 696619.5 719836.3 743053 60.8
projects '
Constructio
n of .

e 191499.5 1963743 | 1912518 196391 204391 203085 205891 208938.8 203087.5 217461 2107
buildings 3 66.3
Projects
Paving and
Asphalt

P_ 616963.8 647191.3 677418.8 707646.3 987873.8 768101.3 798328.8 828556.3 858783.8 889011 9192
mixing 3 38.8
Projects
Stadium 44635.7 4771
constructio 27513.75 42635.75 321415 38444.5 35947.25 41695 44662.5 41961.25 47440 5 ' 9
n projects
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Fig.1 : Scatter plot between Financial allocations for each construction project type and time
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Table 3: Regression equations between Financial allocations(y'), and time in year (x)
Project type Correlation coefficient Regressnt_)n line
equation
Building maintenance Projects 0.866561715 y =5552.9x - 1E+07
Paving Projects 0.761586132 y = 23394x - 5E+07
Hot mix asphalt projects 0.839685633 y =46085x - 9E+07
Construction of buildings Projects 0.893292379 y = 8828.5x - 2E+07
Paving and Asphalt mixing 0.777472003 y=111819x - 2E+08
Projects
Stadium construction projects 0.807358745 y=6206.2x - 1E+07
S v-1ssaclneg )
5 R?=0.7509 z K
o S
o
Z 5
g g
Year
Year
Building maintenance Projects Paving Projects
—_ a
=) y=11521x - 2F+07 = V= 2207.1X-4E¥06
% emeRSomT R*=0739
) g 2
c o
'% = d
5 E e«
> =
£ Y
Year * ear
Hot mix asphalt projects Construction of buildings Projects
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Fig.2 : Scatter plot between Variation order costs for each construction project type and time

Table 4: Regression equations between Variation Order cost (y'), and time in year (x)

Project type Correlation coefficient Regressi(.)n line
equation

Building maintenance Projects 0.866562 y =1388.2x - 3E+06
Paving Projects 0.761586 y = 5848.5x - 1IE+07
Hot mix asphalt projects 0.839686 y=11521x - 2E+07
Construction of buildings Projects 0.893292 y=2207.1x - 4E+06
g::)’i‘:ft:“d Asphalt mixing 0.777472 y = 27955x - 6E+07
Stadium construction projects 0.807359 y =1551.6x - 3E+06
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Table 5: The suggested best practices to reduce variation order occur in construction projects

No. Suggested Solution Average Index | Rank | Weight

Comprehensibility and clarity of
project specifications and terms such
as drawings, bills of quantities and
contract specifications

Set up the site completely to be free of
obstacles and ready for work.

Verify the existence of Provisions for
3 | project costs before initiating the 3.01 2 80%
project

Continuous development and
4 | improvement to project processes for 3.34 1 90%
example: "kaisen Technique"

2.85 3 70%

2.53 4 60%

ASBLLY) a5
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Table 6: Time taken to control financial allocations and mitigate variation orders

The Time | The Time | The Time | The Time
predicted | Taken | predicted | Taken | predicted | Taken | blocked Taken
Project type year. for | (year) year. for | (year) year. for | (year) | predicted | (year)
solution solution solution year for
0.6 0.7 0.8 solution
0.9
Building
maintenance 2040 17 2042 19 2045 22 2047 24
Projects
Paving
. 2061 38 2053 30 2046 23 2040 17
Projects
Hot mix
asphalt 2059 36 2052 29 2046 23 2040 17
projects
Construction
of buildings 2059 36 2054 31 2049 26 2044 21
Projects
Paving and
Asphalt
.p. 2036 13 2039 16 2041 18 2043 20
mixing
Projects
Stadium
construction 2052 29 2049 26 2047 24 2045 22
projects
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Fig.3: Integrating Kaizen Technique in Construction Project Model
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“Expecting the future of change orders in construction projects and the role of
continuous improvement in risk management”

Eng. Rham Barham Eng. Juhayna Naseer Eng. Salah Tawalba
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Administration Administration
Amman Jordan
Amman Jordan Amman Jordan

Abstract:

Construction projects are unique in nature resulting in an exclusive result at the end. Dynamic nature of
these projects and involvement of large number of stakeholders exposes them to a variety of known and
unknown risks. Cost and time are the two most important and interlinked project constraints that influence
the currency of the project. Kaizen Technique has been introduced as a promising technology which aims
to facilitate the planning and decision-making, and addresses a myriad of issues. This paper aims to map the
relationship between Kaizen Technique use and risk management in construction projects. The linkage
between Kaizen Technique application and construction projects risks helps provide effective control or
prevention of risks and thereby improve project performance. The paper contributes to the level of
understanding the importance of Kaizen Technique for risk management in construction projects through
looking forward to the future of risk management, highlighting its potentials and provides future
recommendations regarding Kaizen Technique uptake. This study presents a suggested model for
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construction project management which can be used as a guide for the public sector in creating a new,
updated strategic vision and adopting it to limit the issuance of variation orders or other type of risks in

construction projects.

Keywords: Risk Management; Kaizen Technique; Continuous Improvement; Construction Project;

Variation order
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