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Subject: Request for Arbitration of Research Questionnaire

Dear Project Engineer — Project Manager. ..................... ,
| hope this email finds you well.

| am writing to inform you that | am a student at Midocean University —
College of Management, specializing in a master’s degree in project
management. | am currently conducting research titled " The Impact of
Schedule Crashing on Project Performance: An Application to Yokogawa’s
Industrial Construction Projects in Saudi Arabia " as part of my master's
program requirements in Project Management. | am reaching out to request
your expertise in reviewing and validating the survey designed for my
research. Attached is a copy of the survey, and | kindly ask you to review it
and provide your insights and suggestions regarding the accuracy and
appropriateness of the statements in measuring the study's objectives.
Additionally, | would appreciate any recommendations for modifications,
whether it be rephrasing, removing, or adding new statements. Thank you
very much for your time and effort. | look forward to receiving your valuable

feedback.

Sincerely,

Naif Mohammed Algahtani
Master of Project Management Candidate

College of Management, Midocean University




Dear Eng. Naif Algahtani, Dr. Fayez Jrad and Dr. Alfaisal Hasan,

The study entitled “The Impact of Schedule Crashing on Project Performance: An
Application to Yokogawa's Industrial Construction Projects in Saudi Arabia”.

Overall, the study provides a good basis for the objectives of the study. However, there are
some ideas and suggestions for improvement that are indicated in the file.

Thank you for allowing me to review this work.

Mohammed Omer - M. Tech, PMP.

Yokogawa Services Saudi Arabia

Mohammed.Omer@vokogawa . com

03 July 2025
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Dear Eng. Naif Algahtani, Dr. Fayez Jrad and Dr. AL Faisal Hasan,

Greeting,

After reviewing the study titled “The Impact of Schedule Crashing on Project Performance;

An Application to Yokogawa's Industrial Construction Project in Saudi Arabia”, | would like to note that
the study provides a solid foundation for achieving its objectives. However, there are some ideas and
suggestion for improvement highlighted in the attached file.

Thank you for giving me the opportunity to review this work.

Project Manager: Bose, Prabakaran, PMP,
Yokogawa Services Saudi Arabia
prabkaran.bose@yokogawa.com

04 July 2025
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Questionnaire

Dear Mr. [ MS. oo ,

| would like to inform you that | am a student at Midocean University —
College of Management, specializing in a master’s degree in project
management. | am currently conducting research titled "The Impact of
Schedule Crashing on Project Performance: An Application to Yokogawa’s
Industrial Construction Projects in Saudi Arabia" as part of the requirements
for the master's program in Project Management. Given the importance of
your opinions, | kindly request you to complete this survey. | assure you that
your responses will be highly valued and treated with utmost confidentiality,
used solely for the purpose of academic research. Therefore, | hope your
answers will reflect the reality as closely as possible to contribute to

achieving accurate results. Thank you for your cooperation.

Sincerely,

Naif Mohammed Algahtani Supervisors

Master of Project Management Dr.Alfaisal Abdelhamed Mohammed
Candidate Dr.Fayez Ali Jrad

College of Management, Midocean College of Management, Midocean

University University
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Kindly place a checkmark [V] in the box that reflects your opinion.

Gender: juiall - 1
( ) Female _uf- ( )Male <

Age: jal-2
31 to 35 years aw. 35 ) 31 - ) 30 years or less Jil i 4. 30~

()
41 years or Sl s 41 o ( )36to 4] years 40 1) 36 o

() more

Level Educational: el (ggiuall-3

ohgia— () Master degree ,t.al— () Bachelor’s degree (gl —
( ) PhD

Years of Experience :3uill &ijsgiw dac—4
( )6t 10 years <y 10 N6 o= () 5yearsorless Jaly s 5-

) 16 years or more i<l 4 16 o= () 11 to 15 years s 15 A 110
(
Current Position :4lal) dadigli-5

) Other G ) Manger .- () Engineer g

(Research Topics) :dufll glaa : Ll

Jiass "53s Glsa 52" 1 2Bl iag tam 5 I 1 o (i lo aullll Clilaall s e
!

A e e A DAY 8 WADe guay ooy Bads (331545




Please rate the following statements on a scale of 1 to 5, where 1 represents
"Strongly Disagree" and 5 represents "Strongly Agree'. Kindly place a

checkmark [V] in the box that reflects your opinion.

1

@olsa b

HE L s ulae glle il .

Strongly Disagre

Disagre

Strongl

Neutra Agre Statements No.

I e y Agree

e

Schedule Crashing s}l Jgaad) aia—1

bia o Jshual)
Al el Jgaad)

A ) cfpudl)
Aagall 03¢y aball

SC1.
The person 1.1

responsible for
schedule
crashing has
the necessary
expertise to
perform this

task.

(Baeilly Jualgil) o
Cminal) Clida




ki dile e SC1.2
c) Jgaad)

Communication
and
coordination
between the
various
stakeholders
are ensured
during the
schedule
crashing

process.
Al il £ pall

Al Jlwal) Ay

SC1.3
The project

network is
analyzed using
the critical path

method.

plgall dyaad aly
oSa lly dnal
BB giae Jolis
gl Ao il

DA o ggsiadl SC1.4
- lgal) 3ol




Critical tasks
whose duration
can be
shortened with
minimal impact
on project
performance
are identified
by Increase

resources.

plgall sl oy
O (Ally dajal)
Bl gina it
elal Ao il
B e g9 i)

Pl dadl g 5

Critical tasks
whose duration
can be
shortened with
minimal impact
on project
performance
are identified
through

overtime.

OSar Ally Al




JUEEY) ol Sl
o 50 AL g
el )l

Critical tasks

SC1.6

that can have
their lags
reduced with
minimal impact
on project
performance

are identified.

pai 4y oy

U g5
dhd Lty el
G baral)

S

Aalal)

Project
progress is
continuously
monitored, and
the crashing
plan is
adjusted as

necessary.
Project Duration gg yéall 53a-2

Jdysall bl i3

o W el




Jdgaadla alialy)

(g deall (A3l
Schedule PD2.1
crashing has a
negative
impact on
adherence to
the project

schedule.

Jdoaadl b (543
B 83l () (Al
8313 s g pal

Jlad (g 4509)
Schedule
crashing
increase
project
duration even if
managed

effectively.

L"’-.\AJ-“ Jeaal) ez

Rl (Al (595
wlua e bl

Cra s Laa cBagad)
g9 iall Baa
Crashed

schedule




speeds up
processes at
the expense of
quality, which
increases
project

duration.

il Jgaal) baiia
Jladl) (aciil) JBjn,
Jad) B2 G

A5 Lea (Adlidal)

£ 9 pial) Baa (pa
Crashed
schedule
hamper
effective
coordination
between
different work
teams, which
increases
project

duration.

) Jgaad) bara
sl (o Jaaa
Cilaatl) g Jaladl)
JYA dnfgial) o
Reubiial) 345




Crashed
schedule make
it difficult to
deal with
unexpected
challenges
during project

implementation

a3l Jand Bk
o oal (A 535
pubeal) Jadaisl
Jabay Laa g9 piall
VY. b XY
Crashed
schedule led to
a lack of
proper project
planning,
which extends
the
implementation

time.

el Jganll Jaia

" o

Al dale) adas
sUad¥) paaaly
Ga i Laa e

LG9 iall Bae




Crashed
schedule
prevents a
quick re-
assessment
and correction
of errors,
which extends
the duration of

the project.

Project Cost g yial) 4a<i-3

Jesall laviia 954&
83l (Al (a3l
B9 ial) IS
PC3.1
Schedule
crashing

increases

project costs.

cdandl) (a5

sl b Saienal)

35 o) e

s alaa)
Aadgial) PC3.2

Constant
adjustments to
the schedule

lead to




unexpected

expenses.

Jeaall laviia (S5
pladia) ) (el

Slgall Jladll e
PC3.3
Schedule

crashing leads
to inefficient
use of

materials.

Josad) bl sy
55 b (i
Ulaal) L) dalal)
ALy
Schedule
crashing leads
to additional

labor costs.

caala) (S5
bia oo dasll
PR PR
Al alale

Delays caused
by schedule
crashing led to
financial

penalties.




Jdoaadl b (543

55 oY) (e

a3 13 s il

Jlad (S 430a)
Schedule
crashing

increase costs,

even if

managed

effectively.

Jdsad) bl sy
545 b
Ll Callss

aladually

"

ALl

-

Schedule
crashing
increases
future
maintenance
and repair

costs.
Project Scope g dull (3hi-4

Jeaad) il ey

-Eysuall (gl




Schedule
crashing leads
to changes in

project scope.

Jstall dakal Say

o g o e

gr algal) TN
Ay gyl
Schedule
crashing can
lead to non-

essential tasks

being omitted.

Jdysall bl i3
Bag> (Ao ()l
Saial) Jlesd
sl (e
- E9 pial)
Schedule
crashing
affects the
quality of work
within the

project scope.
Jdsal) i (535

Bals) () (i)l




aligl¥l cups PS4.4
-Eaosuall (glai Jala
Schedule
crashing
redefines the
priorities within
the project

scope.

Jssal) bzl (e
o QW of (el
gé 438l Jualail)
NI
Schedule
crashing
reduces
attention to

project details.

Jgaal) Jarua S35
B ) g

G ey ft

-
Schedule
crashing leads
to fast and
inaccurate
execution of

tasks.




Joal) b (ks
‘a..'\:\il 5:1.9! g.m)ﬂ
IS ggpdial) (Gl

PS4.7

Schedule
crashing
requires
constant re—
evaluation of
the project

scope.

Project Quality g dull 5352-5
Jdsaal) b 5
o L Al

i) Jasdl Baga
PQ5.

Schedule 1

crashing has a
negative
impact on the
quality of the
work

performed.

Joxl) i (545
JHE ) Al
aaiall gl
- hidilly Bagall

PQ5.
2




Schedule
crashing
reduces the
time allocated
for quality
assurance and

inspection.

Jssadl bl cudy
55 b (i
&A’ ugually Uil
NI
Schedule
crashing
increases the
occurrence of
defects and
errors in the

project.

Joaad) il (e

o 535 of el

Auadiia Baga
Schedule
crashing can

lead to the use

of lower-




quality

materials.

Joad) bia Jiy
alaia¥) o (a3l
A28 Juualiilly
&9 riall
Schedule
crashing
reduces
attention to

project details.

Jdeaadl b (543

S Y el
silaally )iy
Al cilialgally
Schedule
crashing
reduces
compliance
with technical
standards and

specifications.




Jdoaad) s

B b i

Laadall gl

e slilly jlaasy
Bagal)  PQS.

Schedule 7

crashing
reduces the
time allocated
available for
testing and

quality checks.

Stockholder Satisfaction in Project gl gﬁ dalad claal Lay-6

Jdeal) b Ji%

o L el

Schedule
crashing has a
negative
impact on
customer
satisfaction
with project

quality.




Joad b abluw
5L i ol
- eDkaad) (Gl
Schedule
crashing
increases
customer

complaints.

Joaad) al (S

o 535 of el

dighya b Syl
Glawal b
daladl) SS6.3

Schedule
crashing can
lead to
undesirable
changes from
the
stakeholders'

point of view.

Joadl ki g
o L el
COlglial) Ly
SS6.4
Schedule

crashing has a

negative




impact the
satisfaction of
contractor’s

satisfaction.

Jdssadl bl cudy
B b )

& Jlaid) Jualgi

JAalad) claal
Schedule
crashing
reduces
effective
communication
with

stakeholders.

Jgaal) Jarua S5
53 () (il
Glaal ¢ gl

-

Aalad)

Schedule
crashing
increases
tension
between the

stakeholders.




Jstall bl (S
o Hi o el
laal o AL

-

Aalaadd)

Schedule
crashing
reduces trust
between the

stakeholders.
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SPSS galiy il

Reliability

RELIABILITY
VARIABLES=5C1.15C1.25C1.3SC1.45C1.55C1.65C1.7
SCALE(ALL VARIABLES) ALL
MODEL=ALPHA.

Case Processing Summarv

Valid
Excluded®

Total

a. Listwise deletion based on all vanables in the procedure

Reliability Statistics

Cropbach’s Alpha N of Items

836

RELIABILITY
VARIABLES=PD2.1 PD2.2PD23 PD24PD2.5PD2.6 PD2.7
SCALE(ALL VARIABLES) ALL
MODEL=ALPHA.

Reliabilitv Statistics
Cronbach’'s Alpha N of Items

876

RELIABILITY
VARIABLES=PC3.1 PC32 PC3.3 PC3.4 PC3.5PC3.6 PC3.7
SCALE(ALL VARIABIES) ALL
MODEL=ALPHA.

Reliability Statistics

Croobach’s Alpha N of ltems

749
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RELIABILITY
VARIABLES=PS4.1 PS4.2 PS4.3 PS4.4 PS4.5 PS4.6 PS4.7
SCALE(CALL VARIABLES) ALL
MODEL=ALPHA.

Reliabilitv Statistics
Cronbach's Alpha N of Irems
.801

RELIABILITY
VARIABLES=PQS.1 PQ5.2 PQS.3 PQ5.4 PQ5.5 PQS.6 PQS.7
SCALECALL VARIABLES) ALL
MODEL=ALPHA

Reliabilitv Statistics

Cronbach’s Alpha N of Items

929

RELIABILITY
VARIABLES=556.1 556.2 S56.3 556.4 $56.5 556.6 556.7
SCALE(CALL VARIABLES) ALL
MODEL=ALPHA

Reliability Statistics
Cronbach's Alpha N of Items

915

RELIABILITY
VARIABLES=SC1.1 SC1.2 SC1.35C1.4SC1.55C1.65C1.7PD21PD22PD23PD24PD25PD2.6PD27
PC31PC32PC33PC3APC3SPC36PC3TPS4.1 PS4 2PS43PS44PS45PS46PS4T7PQ51PQ52
PQ53PQ534PQ55PQ5.6 PQ5.7556.1 S56.2 5563 556.4 556.5 556.6 556.7
SCALE(CALL VARIABLES) ALL
MODEL=ALPHA.

Reliability Statistics

Cronbach’'s Alpha N of Irems

246
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Correlations

Correlations

) oyl
chadule
Crashing

Schadule gu ¥ dyddess  Pearson Comala

Crashin
. Sig. (2-talled)

N 5 51

Correlations

|_‘||I.1’I in

Project Duration g s =disi=  Pearson Comalation
Sig. (2-tailed)

M

Project Cost s w2 adts Pearson Comelation
Sig. (-tailed)

N

Projac! Scope g sl gl Pearson Correlation
Sig. (2-tailed)
N

Correlations

il dmaa 2 T
dgaskh baea iw ol N e
el U ot dl vadl
pehald Jaall dige oy 3928

8207

Project Quality £ sl cige rsan Comelation 823”7
Sig.(2-tailed) 000 .ooo
N 51 51

**. Cormrelation is significant at the 0.01 level (2-failed)
* Correlation is significant attha 0,05 leval (2-lailed)
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Frequencies

Statistics
A gl Gl O e
Educational Years of BYTMEPEN Joad ¢ i Type
sl Age Level Experience Employer of Client
380
0

1.0333 24718

Frequency Table

o~ Gender
Frequency Percent Valid Percent Cumulative Percent
Valid A5 Male 377 96.7 96.7 06.7
= Female 332 3.3 100.0
Total 100.0 100.0

r= Age
Cumulative
Frequency Percent Valid Percent Percent
30 years or less - L. J 26 248 248 248
36.2 36.2 60.8
20.8 20.8 815

31to35years e ™)

36 to 40 years o« ™3 ) ¢-

o i,
1w
41 years or more Ja £ L. Xt 18.5 18.5

Total 100.0 100.0
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oradadll 5 5isall Educational Level

Cumulative
Frequency Percent Valid Percent Percent
w52, 588 Bachelor's Degree 295 756 756 756
saals Master's Degree 87 223 223 97.9

ol ;551 PhD 8 21 21 100.0
Total 100.0 100.0

5l ol giv 3 Years of Experience
Cumulative

Frequency Percent Valid Percent Percent

5 years or less @ < g 4 U8 72 18.5 18.5 185
6to 10 years o= 1 MV e 142 364 364 549
11to 15years g ) J Vo 96 246 246 795
16 years or more g 1 4w i 80 205 20.5 100.0
Total 100.0 100.0
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DESCRIPTIVES VARIAPLES=SC1

Descriptives
Descriptive Statistics

Maximum

5.00

N Minimum Std. Deviation
1.86248

380 1.00

dod ) Jpad b e )y eetd
Al aige FAL La 0 S il
Dtk el s el y el iy 300 1.00 s 1.78003

A il mal e e

b il g i A5 Lo
Foal st

S S Dyl ad el ms

JAE o B gl ld e 35 o
it Ll

Bl Oy A ) Slpall s
DA B e ";'Jv.‘ 2la I I o

'yt Jand L2
B Sy, Dy Aa ad plealdl 3l 0y
ol e ks O, Wi Ty S
£y
P B by ) 2 1
Laladl o Bl Aha Ly
Schedule Sl Jyall s

Crashing

Valid N (kstwise)
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Descriptives

Descriptive Statistics

N Minmum Maximum

Mean

Std. Deviation

v Ul Gajll Jgsed bas S0 320 1.00 5.00
Fg | a3l J gaady a1 S0
k) A P dped Bl e

Juad iy Gl S 15 G g g pad

ms g S sl bas
Oa 3l dapd Ja  Je Sl
3 i
Jaid LD ey el el b
Baa b e L AREAD Jaall 38 G
& 5=
waad G4 Uasg S Jgad biuss
Ji A gl i Clpatd aa JudaD
i el 245
SHual e el sl bas
e Ly et £ gl 0 B
14
pl i | iy a3yl B
B Ot 20 e e ey sl maualy
§ 3
Project Duration$ syl iz

Valid N (kstwise)

3.8513

1.58480
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Descriptives

Descriptive Statistics

N Minimum Maximum Std. Deviation

) N Sl el b 0 300 1.00 5.00
el Dl 3G Sl op 300 1.00 5.00
Al gall e SlED ;Y
paanayl 4 e Jesd his sk 300 1.00 5.00
gl Jadll 2
M A e Jaed Bl 380 1.00 5.00
LAy el ) dalay
Jsadl bida oe 3 Sl 05
Adacld g 4 Jald
) A G e Bl g
Jad 5 G0 5 1 o SISD
Bda) b el s
A Ly el S
Project Cost # 5 =l 125
Valid N (Estwise)
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ZPTIVES VARIABLES=P34.1 P34.2 P34.3
aTHDNFY MTH

Famid

MAX

Descriptives

Descriptive Statistics

Minimum Std. Deviation
300 1.00 5.00 3.8564 1
Faad

N Maximum

Mean
S s A gl ) el ey

J7671
ol g o a3 J el hadl oy i 5.00
A p el i el ol
e e i deol b Sy
£ 3ol 3G a3 jeiad Juae )
ide) S Sl Jyed e o
£l B Jals Sy s
oA SR o ) Jyed Bl Ay
Fad 2D L
N N A Gl Jpadl bl s
gl B sy
puski acle) afl Janed bis o
Pt S g ) S
Project Scope £y =4l 5=

1.13098
Valid N (Fstwise)
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Descriptives

Descriptive Statistics
N Minimum Maxmum Mean Std. Deviation
e e L e desli bass S 300 1.00 5.00 41795 1.37685
AP AR e Il Bl ok 300 1.00 5.00 4.3028 26074

) A S8 Jysedl b Gy 22001
£yl 3 gadly el
gk o Gl Jpsdl bl Sy 10654
Auaiiie fage SJG J e Jall)
Aoy e el Jend bas O 1.30171
£ 5l A Joualicdy
Gl Jgll bids g 1.47748
Al Sl gl el 2153y
A GBS 3 ) Jsnd hius cedy 1.42008

dagpll e 2y A Gacadddl

Project Quality & ¢ ] 335 1.24053

Valid N (Estwise)
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VARIABLES=38€.1 83¢€.

MEAN STDDEV MIN M

Descriptives

Descriptive Statistics

N Minimum Maximum Std. Deviation

ki e U Sa)d Jynd has S 320 1.00 5.00 1.52879
e
S Al el bas alyg 300 1.00
eall o 455
oA ol Sagh gl Bl Ky 200
Aasal B ga gl u . O il
i Jde U a3 Sl his S ] 1.21027
g
S 3 P Jeed s ey . 1.33372
Lalaal sl e Jaill Joal N
Sy A Sell Jynd bis e ] 1.21081
it PUDYL I PO
on OB ) a8 Jgnedl il (K A 1.20036
Aaladd Jaal fw iRl
£ gyl dalaad Llaial L ) 1.16036
Stakeholder Satisfaction in
Project

Valid N (kstwise)
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ANOVA®
Sum of Squares df Mean Square F
Regression 244 888 1 _ 244 888 515337
Residual 184.378 388 ATS
Total 4202688 380

a. Dependent Variable: ¢ 5 =4 <l Project Performance
b. Predictors: (Constant), .23} J s 5 Schedule Crashing
ANOVA?®
Model Sum of Squares df Mean Square
1 Regression  356.531 _ 1 356531
Residual __183.765 388 | AT4
Total 540.206 380

3. Dependent Variable: & 5 =4 i Project Duration
b. Predictors: (Constant), a3l J 3 bis Schedule Crashing
ANOVA®
Model Sum of Squares df Mean Square F
1 Regression 114.253 1 114.253 320.120
Residual 138 480 388 357
Total 252734 380

a. Dependent Variable: ¢ s =4 12C Project Cost
b. Predictors: (Constant), =« 3) J s =i Schedule Crashing
ANOVA®
Model Sum of Squares df Mean Square F
1 Regression 278560 1 278560 403553
Residual .. 218804 388 564
Total 497.583 380
3. Dependent Variable: ¢ 5 =4 35 Project Scope
b. Predictors: (Constant), =43} J g3 has Schedule Crashing
ANOVA:®
Model Sum of Squares df Mean Square F
1 Regression 265600 1 265600 300430
Residual 333.041 388 858
Total 508.642 380

3. Dependent Variable: & s =4 iz Project Quality
b. Predictors: (Constant), 43 Jyd mas Schedule Crashing

ANOVA?®

Model Sum of Sqguares df Mean Sguare F

! Regression 246048 1 246048 343763
Residual 277.712 288 .718
Total 5237681 389
a. Dependent Variable: £ 5 ~0 J2ilalad (! Ls ) Stakeholder Satisfaction in Project
b. Predictors: (Constant), 3 J =2 Sis Schedule Crashing
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Abstract

The aim of this study was to investigate the impact of schedule crashing on
project performance: an application to Yokogawa’s industrial construction
projects in Saudi Arabia. Schedule crashing is an important technique used
to accelerate project completion, but it can have negative effects if not
managed properly. The study focuses on five key aspects of project

performance: duration, cost, scope, quality, and stakeholder satisfaction.

The study adopted a descriptive—analytical methodology and used a
questionnaire as a tool for collecting primary data. The questionnaire was
distributed to a random sample from the research community, which included
engineers and managers working on Yokogawa’s industrial construction
projects in the Saudi Arabia. A total of 421 questionnaires were obtained,
and after inspection and verification, 390 valid questionnaires were analyzed.
The data was analyzed, and the hypotheses were tested using SPSS

software.

The results showed a statistically significant impact of schedule crashing on
project performance, affecting duration, cost, scope, quality, and stakeholder

satisfaction.

The study provided several recommendations to improve schedule crashing

management and reduce negative impacts.

Keywords: Schedule Crashing, Project Performance, Project Management,

Project Acceleration, Yokogawa project.
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