List of Figures
[image: ]
[bookmark: _Toc117651183]Figure 4.1: Lean and Green practices

[bookmark: _Toc117651184]Figure 4.2: Number of papers in each country

[bookmark: _Toc117651185][bookmark: _Hlk96690027]Figure 4.3: Type of research

[bookmark: _Toc117651186]Figure 4.4: Size of the industry

[bookmark: _Toc117651187]Figure 4.5: Number of papers and year of publication
[image: ]
[bookmark: _Toc117651188]Figure 4.6: General overview showing the complementary and contradicting areas between LM and GM extended post Dües et al. (2013)

[bookmark: _Toc117651189]Figure 4.7: Relationships between performance criteria and Lean-Green practices.
[image: ]
[bookmark: _Toc117651190]Figure 4.8: Overlap between LM and GM for operational and environmental performance
[image: Diagram, venn diagram

Description automatically generated]
[bookmark: _Toc117651191]Figure 4.9: Overlap showing the complementary and contradicting techniques between Lean and Green
[image: ]
[bookmark: _Toc117651192]Figure 4.10: Other Lean-Green themes

[image: Chart, diagram

Description automatically generated]
[bookmark: _Toc117651194]Figure 4.12: Results for the structural model
[image: Diagram, schematic

Description automatically generated]
[bookmark: _Toc117651196]Figure 4.14: Structural model
[image: ]
[bookmark: _Toc117651198]Figure 4.16: SEM structural model













List of Tables

[bookmark: _Toc125716153]Table 4‑7: Measurement reliability and validity
	 
	Cronbach's Alpha
	Composite Reliability
	AVE
	HTMT values

	3R
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	0.636
	Does not include 1

	GM
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	0.582
	Does not include 1

	TPM
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	0.000
	supported



[bookmark: _Toc125716157]Table 4‑11: R2, AVE, Cronbach's alpha and composite reliability values
	
	Cronbach's Alpha
	Composite Reliability
	AVE
	R2

	3R
	0.873
	0.902
	0.569
	0.636

	Economic performance
	0.914
	0.932
	0.663
	0.603

	HRM
	0.727
	0.830
	0.550
	0.294

	Environmental performance
	0.889
	0.916
	0.645
	0.371

	Green Manufacturing
	0.925
	0.934
	0.508
	0.366

	Green purchasing
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	0.910
	0.929
	0.652
	0.465

	TPM
	0.769
	0.837
	0.563
	0.563

	TQM
	0.849
	0.889
	0.573
	0.773




[bookmark: _Toc125716158]Table 4‑12: Fornell-Larcker criterion-discriminant validity
	
	3R
	EP
	EVP
	GM
	GP
	HRM
	JIT
	LCA
	LM
	SP
	TPM
	TQM

	3R
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	0.486
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	0.187
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	 0.271
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	0.605
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	0.601
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	4.729
	0.000
	H4
	Accepted
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	1.984
	0.031
	H2
	Accepted

	LM           GM
	8.208
	0.000
	H1
	Accepted

	SP            EP
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	H3
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	0.000
	H5
	Accepted



[bookmark: _Toc125716161]Table 4‑15: Indirect impacts results
	
	t-statistic
	p-Values
	Decision

	LM         EVP           EP
	1.967
	0.04 2
	Significant

	LM          EVP          SP
	1.994
	0.033
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	2.822
	0.005
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	GM          EVP         SP
	2.980
	0.003
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	0.885
	0.913
	0.636
	Does not include 1
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	0.88
	0.908
	0.623
	Does not include 1
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	0.866
	0.908
	0.712
	Does not include 1

	Green Manufacturing
	0.888
	0.909
	0.529
	Does not include 1

	Internal barriers
	0.841
	0.88
	0.513
	Does not include 1

	Lean Manufacturing
	0.897
	0.916
	0.521
	Does not include 1
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	0.725
	0.82
	0.536
	Does not include 1

	Social performance
	0.915
	0.933
	0.667
	Does not include 1
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	Variables
	R2
	Q2
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	0.81
	0.493

	Environmental Performance
	0.309
	0.172

	Green Manufacturing
	0.832
	0.421

	Lean Manufacturing
	0.836
	0.418

	Lean-Green Manufacturing
	0.285
	0.114

	Social Performance
	0.6
	0.372
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	Environmental performance
	Economic performance
	Social performance
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	Environmental performance
	
	0.788

	0.767

	

	Social performance
	
	0.263
	
	

	Lean-Green Manufacturing
	0.448
	0.159
	0.189
	

	External barriers
	
	
	
	0.208

	Internal barriers 
	
	
	
	0.212



Table 4‑19: path coefficient, t-statistics, p-value and decision
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	9.883
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	0.667
	9.635
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	H1
	External barriers
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	-0.274
	2.71
	0.009
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	0.007
	Accepted

	H4
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	2.857
	0.004
	Accepted
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	0
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	0.012
	Accepted



SMED	Productivity	Inventory reduction	Delivery improvement	Quality improvement	Cost reduction	Waste management	Environmental impacts	Energy utilisation	8	1	1	1	3	2	3	Kanban	Productivity	Inventory reduction	Delivery improvement	Quality improvement	Cost reduction	Waste management	Environmental impacts	Energy utilisation	5	2	1	1	2	CM	Productivity	Inventory reduction	Delivery improvement	Quality improvement	Cost reduction	Waste management	Environmental impacts	Energy utilisation	1	1	2	2	VSM	Productivity	Inventory reduction	Delivery improvement	Quality improvement	Cost reduction	Waste management	Environmental impacts	Energy utilisation	5	1	1	1	3	2	2	5S	Productivity	Inventory reduction	Delivery improvement	Quality improvement	Cost reduction	Waste management	Environmental impacts	Energy utilisation	0	1	2	1	3	3	1	TPM	Productivity	Inventory reduction	Delivery improvement	Quality improvement	Cost reduction	Waste management	Environmental impacts	Energy utilisation	1	1	2	1	7	2	3	Kaizen	Productivity	Inventory reduction	Delivery improvement	Quality improvement	Cost reduction	Waste management	Environmental impacts	Energy utilisation	5	1	1	4	9	2	1	Jidoka	Productivity	Inventory reduction	Delivery improvement	Quality improvement	Cost reduction	Waste management	Environmental impacts	Energy utilisation	1	1	TQM	Productivity	Inventory reduction	Delivery improvement	Quality improvement	Cost reduction	Waste management	Environmental impacts	Energy utilisation	1	1	1	1	1	2	JIT	Productivity	Inventory reduction	Delivery improvement	Quality improvement	Cost reduction	Waste management	Environmental impacts	Energy utilisation	1	1	1	1	ISO 14001	Productivity	Inventory reduction	Delivery improvement	Quality improvement	Cost reduction	Waste management	Environmental impacts	Energy utilisation	1	1	3	1	2	3R	Productivity	Inventory reduction	Delivery improvement	Quality improvement	Cost reduction	Waste management	Environmental impacts	Energy utilisation	1	1	6	3	3	DFE	Productivity	Inventory reduction	Delivery improvement	Quality improvement	Cost reduction	Waste management	Environmental impacts	Energy utilisation	2	3	1	EEC	Productivity	Inventory reduction	Delivery improvement	Quality improvement	Cost reduction	Waste management	Environmental impacts	Energy utilisation	1	Green purchasing	Productivity	Inventory reduction	Delivery improvement	Quality improvement	Cost reduction	Waste management	Environmental impacts	Energy utilisation	1	GSCM	Productivity	Inventory reduction	Delivery improvement	Quality improvement	Cost reduction	Waste management	Environmental impacts	Energy utilisation	1	1	LCA	Productivity	Inventory reduction	Delivery improvement	Quality improvement	Cost reduction	Waste management	Environmental impacts	Energy utilisation	4	1	1	4	1	Performance measures


Number of articles




India	Unspecified 	Brazil	Indonesia	Mixed	Morocco	UK	Malaysia	China	USA	Portugal	Ghana	France	Italy	Saudi Arabia	Sri Lanka	Poland	Australia	Bangladesh	Canada	Estonia	Iran	Iraq	New Zealand 	North Africa	Pakistan	Romania	Slovakia	Slovenia	South Africa	32	23	16	7	7	6	6	5	4	4	3	3	2	2	2	2	2	1	1	1	1	1	1	1	1	1	1	1	1	1	Countries


Number of articles




Case study	Literature Review	Survey 	55	48	38	


Large	Mixed 	SMEs	Unspecified	25	7	22	87	

2014	2015	2016	2017	2018	2019	2020	2021	10	7	17	15	21	22	26	23	Year


Number of papers



image3.png
Lean  Leanand Green overlap Green




image4.png
3R
GSCM
150 14001
GP

SMED
Kaizen
55
o™

Lean and Green overlap Green




image5.png
Synergies and divergences

Tmplementation barriers

-

Integration with other techniques

Lean-Green
Themes

Critical success factors

=

Implementation Drivers

TImpact on performance.




image6.png
ST
b

Employee
Involvement

g

»

Life Cycle
Management

I

Fwese.
e Opt
. 0ot
roeopi.|

0862

0756

‘

0893

0697

0725 0721

0707

Manufgcturing

0597

Green
Manufacturing

S i e

0795 0791 o672

0498

Operational
performance

-0.061

0928

Green
Purchasing




image7.png
e .

0732 0763 0827 0837 6oy
0.686
0,608

0705

0793
0808 Y|
0813
0678
0732
Tam

2383
E/

0879

0543 Lepn
Manufaturing

0711 0167

288§
E2R8

n u

0605

L

o

0726
0629
0743

0494

Environmental
Performance

0326

0436

Manufacturing 0799

0790

0760
0853
0592 0756
0875 LA
0865 )
0784
0,803,
0761

Green
Purchasing

1l

Social
Performance





image8.png
en
cturing

0757 Manufs

0912

0556

0667

0619

-0274

Manufacturing

0170

0163

Social
Performance

Economic
Performance





image1.png




image2.png
Waste: 7+1
Lean wastes ‘Waste: Environmental

Customer: satisfied by cost
and lead time reduction

Product/process focus: processes

Product/process focus:
products and processes
Practice: reduce replenishment
frequency
End of life: concemned about
‘products end of life

Practice: increase replenishment
frequency.

End of life: no concern about
end-of-life products

Long-term thinking
Supply chain involvement

Product design: maximise

‘performance, minimise cost | Sustainability improvement | Product design: uses LCA to
Waste reduction techuiques | decrease waste
Focus: cost and flexibility ‘ o 5
| Cotomons improvemnenr | Focus: improved sutinable and
Competitiveness and profit: increase environmental performance
profit People and organisation Competitiveness and profit: |

increase competitiveness
Sustainability contribution: planet

Sustainability contribution: people
and profit

Customer satisfaction
\ Customer driven

Value creation: products that
attracts customers

Value creation: products made
in environmentally friendly
‘manner

Tools: principal tool and

‘most common: VSM Tools: principal tool: LCA.

Most common: 3R.

KPI: Cost and

flexibility KPI: CO;

Lean and Green overlap




