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Table 1

Evaluation criteria for environmental performance

Criteria

Authors

Adherence to environmental
policies

Awasthi et al. (2010)

Air pollution treatment cost

Yeh and Chuang (2011)

Alternative green supply chain
systems, projects, practices, elc.

Buyukozkan and Cifei (2011, 2012b)

Carbon footprint

Kumar and Jain (2010)

Cleaner production

Chen et al. (2010)

Compliance to Government
regulations.

Handfield et al. (2002)

Current environmental efficiency

Noci (1997); Grisi et al. (2010)

Design for environment

Humphreys et al. (2003a, b), Humphreys et al. (2006),
Awasthi et al. (2010)

Ecodesign

Hong-jun and Bin (2010)

Energy conservation

Lu et al. (2007), Shen et al. (2013)

Environment management system

Noci (1997), Zhang et al., (2003), Humphreys et al.,(2003a,

b), Humphreys et al. (2006), Chiou et al. (2008), Li and
Zhao (2009), Yan (2009),Lee et al. (2009), Tuzkaya et al.
{2009), Chen et al. (2010}, Grisi et al. (2010), Kuo et al.
(2010), Shang et al. (2010), Thongchattu and Siripokapiram
{2010), Shen et al. (2013)

Environment protection

Yang and Wu (2008)

Environmental authentication

Awasthi et al. (2010), Hong-jun and Bin (2010)

Environmental commitment

Large and Thomsen (2011)

Environmental competences

Humphreys et al., (2003a, b), Humphreys et al. (2006),
Grisi et al. (2010)

Environmental performance

Chiou et al. (2008), Chiou et al. (2011), Feyzioglu and
Buyukozkan (2010), Large and Thomsen (2011)

Environmental programs
at the supplier’s facilities

Handfield et al. (2002)

Environmental improvement costs

Humphreys et al., (2003a, b), Humphreys et al. (2006),
Tuzkaya et al. (2009), Kuo et al. (2010)

Green product performance

Wen and Chi (2010)

Green collaboration with suppliers

Large and Thomsen (2011)

Green certification

Awasthi et al. (2010), Tseng (2011)

Green competencies

Noci (1997), Humphreys et al. (2003a,b), Chiou et al.
(2008). Lee et al. (2009),

Green design

Chen et al. (2010)

Green image

Noci (1997),Humphreys et al., (2003a, b), Humphreys et
al. (2006),Lee et al. (2009), Tuzkaya et al. (2009), Grisi et
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al. (2010).8Shen et al. (2013),

Green knowledge transfer

Bai and Sarkis (2010a)

Green logistics dimension

Buyukozkan and Cifci (2011, 2012b)

Green management system

Wen and Chi (2010)

Green managerial innovation

Chiou et al. (2011)

Green market share

Avwasthi et al. (2010}

Green organizational activities
dimension

Buyukozkan and Cifci (2011, 2012b)

Green process

Hsu and Hu (2009), Tuzkaya et al. (2009), Tseng (2011)

Green process innovation

Chiou et al. (2011)

Green product

Noci (1997), Humphreys et al. (2003a,b), Lee et al. (2009),
Tuzkaya et al. (2009), Kuo et al. (2010), Shang et
al.(2010), Tseng (2011), Shen et al. (2013)

Green product innovation

Chiou et al. (2011)

Green projects partnership

Vachon and Klassen (2006)

Green purchasing

Lu et al. (2007), Hsu and Hu (2009}, Chen et al. (2010),
Shang et al. (2010), Tseng (2011}, Shen et al. (2013)

Green R & D Projecis

Avwasthi et al. (2010}

Green supplier assessment

Large and Thomsen (2011)

Greening the supplier

Chiou et al. (2011)

Management support

Humphreys et al. (2003a.b), Hsu and Hu (2009), Awasthi
et al. (2010), Kuo et al. (2010}, Tseng (2011), Shen et al.
(2013)

Internal green production plan

Chen et al. (2010)

Partnership with green
organization

Avwasthi et al. (2010)

Pollution control

Lee et al. (2009), Tuzkaya et al. (2009), Tseng (2011),
Shen et al. (2013)

Pollution control initiatives

Awasthi et al. (2010)

Purchasing’s environmental
capabilities

Large and Thomsen (2011)

Ré&D green products

Chen et al. (2010)

Regulatory conformance

Tuzkaya et al. (2009)

REE yele

Bala et al (2008)

Reuse

Bala et. al (2008)

Social responsibiality &
environmental competencies

Buyukozkan and Cifei (2011, 2012b)

Supplier’s green image

Noci (1997), Wen and Chi (2010)

Staff environmental training

Awasthi et al. (2010), Shen et al. (2013)

Use of environmental friendly
materials

Awasthi et al. (2010}

Use of environment friendly
technology

Lu et al. (2007}, Hsu and Hu (2009), Lee et al. (2009),
Awasthi et al. (2010), Tseng (2011), Shen et al. (2013)

Waste management

Handfield et al. {2002)
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Table 2

Definitions of linguistic variables for importance of criteria and for the ratings of firms

For the importance of criteria For the ratings of firms

Linguistic Variables Grey numbers Linguistic Variables Grey numbers
Very Low (VL) (0.0, 0.3) Very Poor (VP) {0,3)
Low (L) (0.1, 0.5) Poor (P) (1,5)
Medium (M) (0.3, 0.7) Fair (F) (3,7)
High(H) (0.5.09) Good(G) (5,9)
Very High (VH) (0.7, 1.0) Very Good (VG) (7,10}

Table 3

MSSPs:  Linguistic assessments for the 8 criteria

Criteria Decision Makers
D D
VH H
H M
L M
VH
VL VL
L L
M M
M L

Table 4

MSSPs: Linguistic assessments for the four alternatives

Alternatives

MS5P; MSSP;
Ds | Dy | Dy Dy
VG| G

G |G| G

PP F

G G

F | P F
G
F |G |G
G| G

Criteria

=
=
IV-D
s
=

Cy
C:
Cs
Cq
Cs
Cs
C;
Cs

=
=

sl sl [l EniEn] o] -1k
ool a=l sl sl e ol K =1 e =0 e
b=l b o] [l o e =0 he-vl =N |
w|mG|Sw|w|mm
QmG|ma|w|t|m

=
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Table 5

MSSPs:The global matrix G

m MSSPy MSSP; MSSP; MSSPy
MSSP, - 0 1 1
MSSP, 1 - 1 1
MSSP; 0 0 - 0
MSSP, 0 0 1 -

Table 6

MSSPs: Sum of distances, decision coefficients and ranks of the firms

Grey sum of Crisp Extreme values Grey decision
distances value coefficient

MSSP, | 1256 | 239 | 1.825 | @5 = (0.19.0.6) 0419 | 0.337

MSSP; 6 0395 | @5 = (2452, 4504) 0.0 0.0

MSSP; | 2.4: ke 3478 | @R = (0.15.032) 1.0 1.0

MSSP; | 1.17 1.726 | @R™ = (0.6, 0.825)
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Table 7

CSPs: Linguistic assessments for the 7 criteria

Criteria Decision Makers
Dy D D;
C H VH
Cs M L M
C_; H H
Cs H M VH
Cs H VH
Cs M H
Cs M

Table 8

CSPs: Linguistic assessmentis for the four alternatives

Alternatives

Criteria CSP;

; ; ;| Dy
G _|F P | F
C;
Cs
C4
Cs
Cq
C;

Table 9

CSPs: The global matrix G

m CSP,
CSPy -
CSP; 1
CSP; 1
CSP, 1

Table 10

CSPs: Sum of distances, decision coefficients and ranks of the firms

Grey sum of Crisp Extreme values Grey decision Crisp
distances value coefficient value

335 545 4.4 @8 = (0.3.0.755) 1.0 1.0 1.0
1.17 1.726 L8 | @5 = (3.35.5.4%) 0476 | 0.108 | 0292
0.3 0755 | 0527 | @R = (0.2, 0.6) 0.0 0.0 0.0

3006 | 4214 3.6l @R = (0.65,0.975) 0.933 | 0668 | 0.801
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Table 11

Logistics Project: Linguistic assessments for the 12 criteria

Source: Awasthi et al. (2010)

Decision Makers

Criteria

G,
C;
Cs
Cy
Cs
Cs
Cs
Cy
Cy
C 10
Cll
Cis

Table 12
Logistics Project: Linguistic assessments for the four alternatives

Source: Awasthi et al. (2010)

Alternatives

Criteria At

Dy
C, R
C; VG
G

G

G




Table 13

Logistics Project: The global matrix G

Ay

0
0
0

Table 14

Logistics Project: Sum of distances, decision coefficients and ranks of the firms

Grey sumof | Crisp Extreme values Grey decision | Crisp
distances value coefficient value

2248 | 4415 | 3331 | @5 = (2.248.4.415 | 0.072 [ 0214 | 0.143

2967 | 5004 | 3986 | @5 = (2.067.5.004) | 0.715 | 0.786 | 075

2712 | 4.883 | 3.798 (04670767, | 0323 | 0397 | 036

2902 | 4965 | 3.933 = (07.1.0) 0.055 | 0967 | 0.961
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