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A Study of Supplier Selection Decision for Cold Logistics
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ABSTRACT

Resource saving and cost reduction have become key issues for enterprises.
Due to the increase of transportation costs, enterprises have been outsourcing
non-core activities in order to stay focus on their competent functions. To select
appropriate suppliers require a systematic and efficient evaluation process so that
decision quality can be enhanced.

In this research, we develop a fuzzy multi-objective programming model for
the selection of cold logistics provider. Visibility, cold chain quality and cost are
used as evaluation criteria.  An illustrative example is utilized to show how the
proposed model can be implemented. In addition, sensitivity analysis is conducted
to study the impact of the visibility and its associated budget to the decision
performance.

Keywords: Visibility, Fuzzy Multi-objective Programming, Cold Chain Quality,
Supplier Selection
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CCQI Description Points Max-Points  |Points awarded
Dedicated recommendations are available to customers concerning : No: 0 5
-transport conditions of perishables and temperature sensitive Yes: 5
products (PTSP) / typical container temperature set points
- stowage of cargoes in reefer containers ("To Do" list) No: 0 5
Yes: 5
- check of containers before stuffing of the cargo
No: 0 5
Yes: 5
subtotal 15
-Maintenance and repairs of reefer containers are conducted according to a maintenance |No: 0 5
procedure (e.g. ACEP) Yes: 5
- Preventive maintenance is conducted on the basis of analysis of causes for breakdowns [No: 0 5
of equipment Yes: 5
subtotal 10
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CCQI Description

Intensive cleaning of reefer containers is carried out

-as deemed necessary after inspection

-after every cargo voyage (dry or refrigerated)

Detailed written instructions concerning the performance of PTIs (Pre Trip Inspections)
to repair

shops / subcontractors are available

Container operator offers specialized equipment for

Points

No: 0
Yes: 8

Max-Points

Points awarded

No: 0
- super deep frozen cargo Yes: 2 2
-controlled atmosphere No: 0
Yes: 2 2
subtotal 15




CCQI Description Points Max-Points  |Points awarded

Age of Container series

<5 years 30
>= 5 years and < 10 years 20 30
>= 10 years and < 15 years 10
>= 15 years 0
subtotal 30

Net cooling capacity is

No: 0
>=10.0 kW at 1.7°C (35°F) Yes: 4 4
>= 6.0 KW at -17.8°C (0°F) No: 0 4
Yes: 4
subtotal 8
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CCQI Description Points Max-Points  |Points awarded

No: 0 10
Container seriesis equipped with remote monitoring modems Yes: 10
Reefer machinery is equipped with de-humidification option No: 0
Yes: 2 2
subtotal 12

Container seriesis

- not equipped with temperature recorders 0
- equipped with chart recorders and/or data logger recording only one air 5
temperature (supply or return)
10

- equipped with data logger recording at least supply and return air 8
temperature and power on/off periods
-equipped with data logger recording at least supply and return air and 10
ambient temperature and power on/off periods

subtotal 10
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max L =(1/10)xA1+(8/10)xA2+(1/10)xA3
3.9xA1<=(5.68xY11+7.5xY12+6.28xY13+5.68xY21+7.5xY22+6.28xY23+5.68x Y3
1+7.5xY32+6.28xY33)-16.8
A2<=(85xY11+90xY12+86x Y13+85xY21+90xY22+86xY23+85xY31+90xY32+86
xY33)
1365x43<=154453-(5.68x300x Y11+7.5x400xY12+6.28x350x Y 13+5.68x300x Y21+
7.5%400xY22+6.28x350%Y23+5.68x300x Y31+7.5x400x Y32+6.28x 350% Y33+55.34
xQ11+66.59xQ12+59.09xQ13+73.78xQ21+88.78xQ22+78.78x Q23+36.89x Q31+44
.39xQ32+39.39xQ33+1800x Y11+1800x Y12+1800x% Y13+1800% Y21+1800x Y22+18
00xY23+1800xY31+1800% Y32+1800xY33)

(1/6)x4.5x300x Y11+(4/6)x5.8x300x Y11+(1/6)x6.4x300x Y11+(1/6)x7.1x400%x Y12
+(4/6)x7.5x400x Y12+(1/6)x7.9x400x Y12+(1/6)x5.6x350x Y 13+(4/6)x6.3x350x Y1
3+(1/6)x6.9x350% Y 13<=2800

(1/6)%4.5%300x Y21+(4/6)x5.8x300x Y21+(1/6)%6.4x300x Y21+(1/6)x7.1x400x Y22
+(4/6)x7.5x400x Y22+(1/6)%7.9x400x Y22+(1/6)x5.6%350% Y23+(4/6)%6.3x350x Y2
3+(1/6)x6.9x350% Y23<=2500

(1/6)x7.5%300x Y31+(4/6)%5.8x300xY31+(1/6)x6.4%300%x Y31+(1/6)x7.1x400%x Y32
+(4/6)x7.5x400%xY32+(1/6)x7.9x400x Y 32+(1/6)x5.6%350x Y33+(4/6)*x6.3x350x Y3
3+(1/6)x6.9x350xY33<=2500
(1/6)x4.5xY11+(4/6)x5.8x Y 11+(1/6)x6.4x Y11+(1/6)x7.1x Y12+(4/6)x 7.5x Y12+(1/
6)x7.9xY12+(1/6)%5.6x Y13+(4/6)x6.3x Y13+(1/6)x6.9xY13>=5
(1/6)x4.5xY21+(4/6)%x5.8x Y21+(1/6)x6.4x Y21+(1/6)x7.1xY22+(4/6)x 7.5xY22+(1/
6)x7.9xY22+(1/6)%5.6x Y23+(4/6)x6.3x Y23+(1/6)x6.9xY23>=4
(1/6)x7.5xY31+(4/6)x5.8xY31+(1/6)%6.4x Y31+(1/6)x7.1x Y32+(4/6)x 7.5x Y 32+(1/
6)x7.9xY32+(1/6)%5.6x Y33+(4/6)x6.3x Y33+(1/6)x6.9xY33>=4
Z1=5.68xY11+7.5xY12+6.28x Y13+5.68x Y21+7.5xY22+6.28x Y23+5.68xY31+7.5
xY32+6.28xY33

Z72=85xY11+90x Y12+86xY13+85xY21+90xY22+86xY23+85x Y31+90x Y32+86x
Y33
Z3=5.68x300xY11+7.5x400x Y12+6.28x 350 Y13+5.68x300x Y21+7.5x400% Y22+6
.28x350xY23+5.68x300xY31+7.5x400xY32+6.28%350x+Y33+55.34x Q11+66.59 %
Q12+59.09xQ13+73.78xQ21+88.78xQ22+78.78xQ23+36.89x Q31 +44.39x Q32+309.
39xQ33+1800xY11+1800xY12+1800% Y13+1800xY21+1800% Y22+1800x Y23+180
0xY31+1800xY32+1800xY33

Q11x(Y11)+Q12x(Y12)+Q13x(Y13)=800
Q21x(Y21)+Q22x(Y22)+Q23x(Y23)=600
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Q31x(Y31)+Q32x(Y32)+Q33x(Y33)=1200
0<Ll< 1,0=02< 1,0=L3< 1

Q; <100000000& X;; ,i=12,3,4, j=1,2,3,4,5

ij !

Y, =1
j

Qij =0

p;=1800, i=1,2,3, j=1,2,3
Q; =0 andinteger i=12,3,j=123
Y, {10}
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