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The Impact of Lean Manufacturing on the Competitive Strategies in
Aluminum Companies in Jordan
Prepared by:
Johny Hani Asban
Supervised by:
Dr. Abdul-Aziz Sharabati
Abstract

This study aims to identify the impact of applying lean manufacturing on the

competitive strategies in Aluminum manufacturing companies in Jordan.
The researcher distributed 135 questionnaires on managers of production, finance,
projects, marketing, sales, planning, executives and supervisors in 12 companies from 17
companies specialized in the Aluminum industry for achieving the objective of the study.
The researcher retrieved 114 valid questionnaires for analysis, which were analyzed using
SPSS.

The study found that there is a high application of both lean manufacturing pillars
and competitive strategies in Jordanian Aluminum manufacturing companies. The results
showed that there is a relationship between the elements of lean manufacturing and
competitive strategies. Also, it was found that there is a statistically significant effect of
lean manufacturing (working location organization, cellular manufacturing, and
production maintenance) on the competitive strategies, while there was no effect of
(production on time, and continuous improvement) on the competitive strategies. The
study recommended applying the concept of lean industrialization with all its foundations
in other industrial sectors in Jordan because of its effect on raising their competitive
advantage.

Keywords: Lean Manufacturing Pillars, Competitive Strategies, Jordanian

Aluminum Industry Companies.
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allly Juagill s

i sl il e glall apiail) Mohammadi & Forghani (2016) iy LS

s M 51/ 5 ostidiall laady Al YY) e saals i of Jad Jals Aika il gene
Jaal) Glans (o desana’ aily (golal) il Cajady Al of dadd) Jals Jadd Jexs 1)
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Financial
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Lean
Manufacturing
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Practices
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Involvement
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“Lean production, market share and value creation in the agricultural
machinery sector in Brazil”.
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“An institutional theoretic perspective on forces driving adoption of lean
production globally: China vis-a-vis the USA”.
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Frequencies

Statistics
il _andl 3l alacl) Aol (anaal)
Valid 114 114 114 114 114
N
Missing 0 0 0 0 0
Frequency Table
Gdad)
Frequency Percent Valid Percent Cumulative
Percent
B 92 80.7 80.7 80.7
Valid ot 22 19.3 19.3 100.0
Total 114 100.0 100.0
axdl
Frequency Percent Valid Percent Cumulative
Percent

<25 14 12.3 12.3 12.3

25-35 84 73.7 73.7 86.0
Valid 35-45 14 12.3 12.3 98.2

>45 2 1.8 1.8 100.0

Total 114 100.0 100.0
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5 Al
Frequency Percent Valid Percent Cumulative
Percent

<5 years 67 58.8 58.8 58.8

5-15 years 34 29.8 29.8 88.6
Valid 15-25 years 11 9.6 9.6 98.2

>25 years 2 1.8 1.8 100.0

Total 114 100.0 100.0
Hlﬂ\
Frequency Percent Valid Percent Cumulative
Percent
092 Lag (o de s 5 4.4 4.4 4.4
psko 2 1.8 1.8 6.1
Valid BT 78 68.4 68.4 74.6
iale 29 25.4 25.4 100.0
Total 114 100.0 100.0
gigﬁjl\ saal)
Frequency Percent Valid Percent Cumulative
Percent
Olaase Cals ga 24 21.1 21.1 21.1
gl eiga 30 26.3 26.3 47.4
Valid
e 60 52.6 52.6 100.0
Total 114 100.0 100.0
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Regression

Model

Variables

Entered

Variables

Removed

Method

continuous
development,
location,
cellularmanuf

ring,

productivitymaint

ainance,

productionatti

uctu

meP

Enter

a. Dependent Variable: Competitive Advantage

b. All requested variables entered.

Model Summary®

Model R R Square Adjusted R Std. Error of the Change Statistics
Square Estimate R Square F Change dfl
Change
1 .8202 .673 .658 .43950 .673 44.401
Model Summary®
Model Change Statistics Durbin-Watson
df2 Sig. F Change
1 1082 .000 1.722

a. Predictors: (Constant), continuous development, location, cellularmanufucturing, productivitymaintainance,

productionattime

b. Dependent Variable: Competitive Advantage

ANOVA?
Model Sum of Squares df Mean Square F Sig.
Regression 42.883 5 8.577 44.401 .000P
1 Residual 20.861 108 .193
Total 63.744 113

a. Dependent Variable: Competitive Advantage

b. Predictors: (Constant), continuous development, location, cellularmanufucturing,

productivitymaintainance, productionattime
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Coefficients?

Model Unstandardized Coefficients Standardized t Sig.
Coefficients
B Std. Error Beta
(Constant) .697 .327 2.134 .035
location .383 .084 .323 4.542 .000
productivitymaintainance 741 .091 712 8.162 .000
! productionattime .149 .128 .118 1.161 .248
cellularmanufucturing 467 .081 429 5.740 .000
continuous development .148 .094 .155 1.575 .118
Coefficients?
Model 95.0% Confidence Interval for B Collinearity Statistics
Lower Bound Upper Bound Tolerance VIF
(Constant) .049 1.345

location -.550 -.216 .599 1.669
productivitymaintainance .561 921 .398 2512
! productionattime -.105 402 .293 3.407
cellularmanufucturing .306 .629 544 1.839
continuous development -.335 .038 .312 3.209

a. Dependent Variable: Competitive Advantage

a. Dependent Variable: Competitive Advantage

Collinearity Diagnostics?

Model  Dimension Eigenvalue | Condition Index Variance Proportions
(Constant) location | Productivitymain
tainance
1 5.934 1.000 .00 .00 .00
2 .023 16.004 .29 .10 .03
3 .020 17.409 .06 A1 .25
! 4 .009 25.290 .03 .03 48
5 .009 25.867 .50 74 .19
6 .005 33.113 A1 .01 .05
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Collinearity Diaghostics?

Model Dimension Variance Proportions
productionattime cellularmanufucturing | continuous development
1 .00 .00 .00
2 .01 .02 .16
3 .00 .34 .00
' 4 .03 45 44
5 .01 19 .00
6 .95 .01 .40
a. Dependent Variable: Competitive Advantage
Residuals Statistics?
Minimum | Maximum Mean Std. Deviation N
Predicted Value 1.8653 4.7294 3.7450 .61603 114
Residual -1.20135 .74282 .00000 42967 114
Std. Predicted Value -3.051 1.598 .000 1.000 114
Std. Residual -2.733 1.690 .000 .978 114

a. Dependent Variable: Competitive Advantage
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Charts

Histogram

Dependent Variable: CompetitiveAdvantage
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Dependent Variable: CompetitiveAdvantage
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CompetitiveAdvantage

Scatterplot
Dependent Variable: CompetitiveAdvantage
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FACTOR
IVARIABLES Q1 Q2 Q3 Q4 Q5
IMISSING LISTWISE
JANALYSIS Q1 Q2 Q3 Q4 Q5

/PRINT INITIAL CORRELATION SIG DET KMO EXTRACTION

IFORMAT SORT

/PLOT EIGEN

ICRITERIA MINEIGEN (1) ITERATE (25)
JEXTRACTION PC

/ROTATION NOROTATE
/IMETHOD=CORRELATION.

Factor Analysis

Correlation Matrix?

Q1 Q2 Q3 Q4 Q5
Q1 1.000 .602 .315 523 .543
Q2 .602 1.000 .504 432 172
Correlation Q3 .315 .504 1.000 .699 577
Q4 .523 432 .699 1.000 499
Q5 .543 772 577 499 1.000
Q1 .000 .000 .000 .000
Q2 .000 .000 .000 .000
Sig. (1-tailed) Q3 .000 .000 .000 .000
Q4 .000 .000 .000 .000
Q5 .000 .000 .000 .000
a. Determinant = .066
KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .710
Approx. Chi-Square 300.296
Bartlett's Test of Sphericity df 10
Sig. .000
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Communalities

Initial Extraction
Q1 1.000 .547
Q2 1.000 .700
Q3 1.000 .598
Q4 1.000 .612
Q5 1.000 737

Extraction Method: Principal

Component Analysis.

Total Variance Explained

Component Initial Eigenvalues Extraction Sums of Squared Loadings
Total % of Variance | Cumulative % Total % of Variance | Cumulative %

1 3.195 63.895 63.895 3.195 63.895 63.895

2 .802 16.031 79.925

3 .581 11.627 91.552

4 227 4.537 96.089

5 .196 3.911 100.000

Extraction Method: Principal Component Analysis.
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Scree Plot

4

Eigenvalue
"

Component Matrix?

Component
1
Q5 .859
Q2 .837
Q4 782
Q3 773
Q1 740

Extraction Method:

Principal Component

Analysis.?

a. 1 components

extracted.

Component Mumber
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FACTOR

IVARIABLES Q6 Q7 Q8 Q9 Q10

IMISSING LISTWISE

JANALYSIS Q6 Q7 Q8 Q9 Q10

/PRINT INITIAL CORRELATION SIG DET KMO EXTRACTION
IFORMAT SORT

/PLOT EIGEN

ICRITERIA MINEIGEN (1) ITERATE (25)

JEXTRACTION PC

/ROTATION NOROTATE

/IMETHOD=CORRELATION.

Factor Analysis

Correlation Matrix?

Q6 Q7 Q8 Q9 Q10
Q6 1.000 .486 469 .561 .375
Q7 .486 1.000 .738 .708 .622
Correlation Q8 469 .738 1.000 .872 .658
Q9 .561 .708 .872 1.000 .607
Q10 375 .622 .658 .607 1.000
Q6 .000 .000 .000 .000
Q7 .000 .000 .000 .000
Sig. (1-tailed) Q8 .000 .000 .000 .000
Q9 .000 .000 .000 .000
Q10 .000 .000 .000 .000
a. Determinant = .036
KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .822
Approx. Chi-Square 366.186
Bartlett's Test of Sphericity df 10
Sig. .000
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Communalities

Initial Extraction
Q6 1.000 447
Q7 1.000 743
Q8 1.000 .836
Q9 1.000 .833
Q10 1.000 .616

Extraction Method: Principal

Component Analysis.

Total Variance Explained

Component Initial Eigenvalues Extraction Sums of Squared Loadings
Total % of Variance | Cumulative % Total % of Variance | Cumulative %

1 3.475 69.503 69.503 3.475 69.503 69.503

2 .665 13.296 82.799

3 424 8.475 91.274

4 .320 6.406 97.680

5 116 2.320 100.000

Extraction Method: Principal Component Analysis.
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Scree Plot

3-—

Eigenvalue
"

o

Component Matrix?

Component
1
Q8 914
Q9 913
Q7 862
Q10 785
Q6 .668

Extraction Method:

Principal Component

Analysis.?

Component Mumber
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Factor Analysis

[DataSet1] C:\Users\Lenovo\Desktop\jonny.sav

Correlation Matrix?

Q11 Q12 Q13 Q14 Q15
Q11 1.000 .658 .646 524 .000
Q12 .658 1.000 .668 .583 -.137
Correlation Q13 .646 .668 1.000 715 -.083
Q14 .524 .583 715 1.000 .265
Q15 .000 -.137 -.083 .265 1.000
Q11 .000 .000 .000 499
Q12 .000 .000 .000 .072
Sig. (1-tailed) Q13 .000 .000 .000 191
Q14 .000 .000 .000 .002
Q15 499 .072 191 .002
a. Determinant = .092
KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .692
Approx. Chi-Square 263.543
Bartlett's Test of Sphericity df 10
Sig. .000
Communalities
Initial Extraction
Q11 1.000 .690
Q12 1.000 773
Q13 1.000 .804
Q14 1.000 .808
Q15 1.000 .955

Extraction Method: Principal

Component Analysis.




98

Total Variance Explained
Component Initial Eigenvalues Extraction Sums of Squared Loadings
Total % of Variance Cumulative % Total % of Variance Cumulative %

1 2.899 57.985 57.985 2.899 57.985 57.985
2 1.131 22.623 80.608 1.131 22.623 80.608
3 456 9.122 89.730

4 .323 6.455 96.185

5 191 3.815 100.000

Extraction Method: Principal Component Analysis.

Scree Plot

3.0

1.5

Eigenvalue

1.0

0.5

0.0

Component Number
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Component Matrix?

Component
1 2
Q13 .893 -.083
Q12 .854 -.209
Q14 .829 .349
Q11 .828 -.062
Q15 015 977

Extraction Method: Principal

Component Analysis.?

a. 2 components extracted.

FACTOR

IVARIABLES Q16 Q17 Q18 Q19 Q20
IMISSING LISTWISE
JANALYSIS Q16 Q17 Q18 Q19 Q20
/PRINT INITIAL CORRELATION SIG DET KMO EXTRACTION
IFORMAT SORT
/IPLOT EIGEN

ICRITERIA MINEIGEN (1) ITERATE (25)

/[EXTRACTION PC
/ROTATION NOROTATE
IMETHOD=CORRELATION.

Factor Analysis

Correlation Matrix?

Q16 Q17 Q18 Q19 Q20

Q16 1.000 .861 769 .842 .804
Q17 .861 1.000 .728 .838 .652

Correlation Q18 .769 .728 1.000 .848 .782
Q19 .842 .838 .848 1.000 704
Q20 .804 .652 .782 .704 1.000
Q16 .000 .000 .000 .000
Q17 .000 .000 .000 .000

Sig. (1-tailed) Q18 .000 .000 .000 .000
Q19 .000 .000 .000 .000
Q20 .000 .000 .000 .000

a. Determinant = .004
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KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .818
Approx. Chi-Square 598.657

Bartlett's Test of Sphericity df 10
Sig. .000

Communalities
Initial Extraction

Q16 1.000 .887

Q17 1.000 .807

Q18 1.000 .824

Q19 1.000 .870

Q20 1.000 747

Extraction Method: Principal

Component Analysis.

Total Variance Explained

Component Initial Eigenvalues Extraction Sums of Squared Loadings
Total % of Variance | Cumulative % Total % of Variance | Cumulative %

1 4.135 82.694 82.694 4.135 82.694 82.694

2 391 7.829 90.522

3 .270 5.408 95.930

4 116 2.327 98.257

5 .087 1.743 100.000

Extraction Method: Principal Component Analysis.
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Eigenvalue

Scree Plot

3

2-—

o

Component Matrix?

Component
1
Q16 942
Q19 .933
Q18 .908
Q17 .898
Q20 .864

Extraction Method:

Principal Component

Analysis.?

a. 1 components

extracted.

Component Mumber
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FACTOR
IVARIABLES Q21 Q22 Q23 Q24 Q25
IMISSING LISTWISE
JANALYSIS Q21 Q22 Q23 Q24 Q25

/PRINT INITIAL CORRELATION SIG DET KMO EXTRACTION

IFORMAT SORT

/PLOT EIGEN

ICRITERIA MINEIGEN (1) ITERATE (25)
JEXTRACTION PC

/ROTATION NOROTATE
/IMETHOD=CORRELATION.

Factor Analysis

Correlation Matrix?

Q21 Q22 Q23 Q24 Q25
Q21 1.000 .785 .769 .739 .625
Q22 .785 1.000 .697 .817 .631
Correlation Q23 769 .697 1.000 .698 .765
Q24 .739 .817 .698 1.000 761
Q25 .625 .631 765 761 1.000
Q21 .000 .000 .000 .000
Q22 .000 .000 .000 .000
Sig. (1-tailed) Q23 .000 .000 .000 .000
Q24 .000 .000 .000 .000
Q25 .000 .000 .000 .000
a. Determinant = .013
KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .819
Approx. Chi-Square 479.079
Bartlett's Test of Sphericity df 10
Sig. .000
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Communalities

Initial Extraction
Q21 1.000 .786
Q22 1.000 791
Q23 1.000 787
Q24 1.000 .826
Q25 1.000 726

Extraction Method: Principal

Component Analysis.

Total Variance Explained

Component Initial Eigenvalues Extraction Sums of Squared Loadings
Total % of Variance | Cumulative % Total % of Variance | Cumulative %

1 3.917 78.336 78.336 3.917 78.336 78.336

2 443 8.851 87.188

3 .339 6.785 93.972

4 172 3.433 97.405

5 .130 2.595 100.000

Extraction Method: Principal Component Analysis.
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Scree Plot

3-—

Eigenvalue
"

o

Component Matrix?

Component
1
Q24 .909
Q22 .890
Q23 .887
Q21 .886
Q25 .852

Extraction Method:

Principal Component

Analysis.?

Component Mumber
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Factor Analysis

Correlation Matrix?

Q26 Q27 Q28 Q29 Q30

Q26 1.000 .673 .543 331 .307
Q27 .673 1.000 .398 181 .230

Correlation Q28 .543 .398 1.000 722 .160
Q29 331 181 722 1.000 412
Q30 .307 .230 .160 412 1.000
Q26 .000 .000 .000 .000
Q27 .000 .000 .027 .007

Sig. (1-tailed) Q28 .000 .000 .000 .044
Q29 .000 .027 .000 .000
Q30 .000 .007 .044 .000

a. Determinant = .123

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .664
Approx. Chi-Square 231.818
Bartlett's Test of Sphericity  df 10
Sig. .000

Communalities

Initial Extraction
Q26 1.000 .828
Q27 1.000 .859
Q28 1.000 716
Q29 1.000 .902
Q30 1.000 .454

Extraction Method: Principal

Component Analysis.
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Total Variance Explained

Component Initial Eigenvalues Extraction Sums of Squared Loadings
Total % of Variance Cumulative % Total % of Variance Cumulative %
1 2.624 52.490 52.490 2.624 52.490 52.490
2 1.035 20.707 73.197 1.035 20.707 73.197
3 .862 17.243 90.440
4 .308 6.156 96.597
5 .170 3.403 100.000
Extraction Method: Principal Component Analysis.
Scree Plot
3.0
2.5
2.07
O
=
S
e 157
T
2
w
1.0
057
0.0
I I T | I
1 2 3 4 =

Component Number
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Component Matrix?

Component
1 2
Q28 .820 .208
Q26 .810 -.415
Q29 .739 .597
Q27 .693 -.616
Q30 .520 .290

Extraction Method: Principal

Component Analysis.?

a. 2 components extracted.

FACTOR

IVARIABLES Q31 Q32 Q33 Q34 Q35
IMISSING LISTWISE
JANALYSIS Q31 Q32 Q33 Q34 Q35
JPRINT INITIAL CORRELATION SIG DET KMO EXTRACTION
IFORMAT SORT
IPLOT EIGEN

ICRITERIA MINEIGEN (1) ITERATE (25)

/[EXTRACTION PC
/ROTATION NOROTATE
IMETHOD=CORRELATION.

Factor Analysis

Correlation Matrix?

Q31 Q32 Q33 Q34 Q35

Q31 1.000 .823 .534 722 770
Q32 .823 1.000 .596 737 .669

Correlation Q33 .534 .596 1.000 .792 521
Q34 722 737 .792 1.000 741
Q35 770 .669 521 741 1.000
Q31 .000 .000 .000 .000
Q32 .000 .000 .000 .000

Sig. (1-tailed) Q33 .000 .000 .000 .000
Q34 .000 .000 .000 .000
Q35 .000 .000 .000 .000

a. Determinant = .016
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KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .804
Approx. Chi-Square 455.995

Bartlett's Test of Sphericity df 10
Sig. .000

Communalities
Initial Extraction

Q31 1.000 794

Q32 1.000 .782

Q33 1.000 .617

Q34 1.000 .847

Q35 1.000 731

Extraction Method: Principal

Component Analysis.

Total Variance Explained

Component Initial Eigenvalues Extraction Sums of Squared Loadings
Total % of Variance Cumulative % Total % of Variance Cumulative %

1 3.772 75.431 75.431 3.772 75.431 75.431

2 .596 11.929 87.359

3 .342 6.830 94.190

4 .155 3.100 97.290

5 .136 2.710 100.000

Extraction Method: Principal Component Analysis.
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Scree Plot

3-—

Eigenvalue
"

o

Component Matrix?

Component
1
Q34 .920
Q31 .891
Q32 .885
Q35 .855
Q33 .786

Extraction Method:

Principal Component

Analysis.?

Component Mumber
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Factor Analysis

Correlation Matrix?

Q36 Q37 Q38 Q39 Q40
Q36 1.000 .685 799 .686 448
Q37 .685 1.000 .645 754 .641
Correlation Q38 .799 .645 1.000 .827 .539
Q39 .686 754 .827 1.000 513
Q40 448 .641 .539 513 1.000
Q36 .000 .000 .000 .000
Q37 .000 .000 .000 .000
Sig. (1-tailed) Q38 .000 .000 .000 .000
Q39 .000 .000 .000 .000
Q40 .000 .000 .000 .000
a. Determinant = .022
KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 722
Approx. Chi-Square 420.178
Bartlett's Test of Sphericity df 10
Sig. .000
Communalities
Initial Extraction
Q36 1.000 734
Q37 1.000 .766
Q38 1.000 .814
Q39 1.000 .804
Q40 1.000 .616

Extraction Method: Principal

Component Analysis.

Total Variance Explained

Component Initial Eigenvalues Extraction Sums of Squared Loadings
Total % of Variance | Cumulative % Total % of Variance | Cumulative %

1 3.634 72.688 72.688 3.634 72.688 72.688

2 .637 12.734 85.422

3 .329 6.575 91.997

4 .304 6.070 98.067

5 .097 1.933 100.000

Extraction Method: Principal Component Analysis.
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Eigenvalue

Scree Plot

3-—

2

Component Matrix?

Component
1
Q38 .902
Q39 .897
Q37 875
Q36 857
Q40 718

Extraction Method:

Principal Component

Analysis.?

a. 1 components

extracted.

Component Number




