SCM1-2 - A FRAMEWORK TO EVALUATE GLOBAL SUPPLY CHAIN  PERFORMANCE MEASUREMENTS.

Suggested track: Global supply chain management

Abstract

This paper proposes a graphical and analytical framework to develop global supply chain performance measurements. As well as, many specific performance measurements are presented in order to illustrate the model. The model compares planned performance measures with the current ones. 

In this manner, decisions may be made through the knowledge of  how far the supply chain performance is from its expected goal. Consequently, the model allows the monitoring of supply chain improvement processes eventually implemented, as the inclusion of a new supplier. Therefore, another contribution of  the model is the evaluation of  suppliers’ performance measures according to a set of selected minimum performance criteria. 
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1. INTRODUCTION

Performance measures are of capital importance to manage supply chains, since they allow improvements to set place and to maintain the required routines. However, besides specific measures, it is also important not to consider them in an isolated manner. According Beamon (1999) “individual performance measures used in supply chain analysis have been shown to be no-inclusive. Consequently, important supply chain characteristics and their associated interactions have been ignored”. Therefore, raises the need of integrating partial performance measures. 

The strategic considerations surrounding the performance measures, denotes the fact that the measures must be originated from the strategic plan rather than being used merely as a operational tool (Globerson, S., 1985). In addition, this article advocates the concept of linking operational performance measures to help the strategic company view, i., e., if the strategic aim is to increase the return over investment, thus performance measures such as setup, scrap rate and machine idleness could be the selected ones.    

This work shows a framework to integrate specific performance indicators. In this manner, the amount of chain imperfection is measured by the gap of the existing system from the established planning.  The system is studied in both, graphic and analytic manner. The graphical capability is supported by Nelly, A. et al (1997) due to its simplicity and visual impact. The analytical way, facilitated by computational operation, allows detailed and automatic analysis.

2. THE ANALYTICAL METHODOLOGY  

An example from a practical case is drawn in order to explain the method algorithm. The below tables (table 1 and 2) show the data and selected indicators.

1st Step: Selecting indicators and collecting relevant data


Company A
Company B
Company C

Number of deliveries
15 trucks/month
264 trucks/month 
146 trucks/month

Lot Size
147.000 packages
100.000 cans
180.000 cans

Delivery Lead Time
3 days
2 days
3 days

Production rate
1000 packages/min
1800 cans/min
3500 cans/min

No. of Items in storage
1200
5000
1800

Table 1


Company A
Company B
Company C


Current
Goal
Current
Goal
Current
Goal

Monthly average of damaged items on the delivered lot
225
300
925
800
425
800

No. of defects/lot

(target – 0,5% in the lot)
1125

packages
800 

packages
700

packages
500

cans
1200

packages
900

cans

Delivered Lead Time (days)
3
2 
2,2
1 
3,5
2 

Production Lead Time (days)
1,2 
1 
1 
0,5 
1 
0,5 

Late Deliveries /month

(target – 8% from the total)
3
2 
32
20
18
11

Wrong records in the inventory 
15
12
120
50
40
18

Table 2

After selecting the relevant performance indicators (the indicators related to the strategic company aims) the goal(s) to achieved must be defined through strategic meetings and/or Benchmarking approach. Once defined they may be grouped in performance factors (Slack, N., 1991): quality, speed, reliability and cost.

2nd step: Calculation of the current indicators and goal indicators



Companies

Selected 

Indicators
Company A
Company B
Company C



Current
Goal
Current
Goal
Current
Goal

Quality


Damaged items on delivery / delivered lot
0,0015
0,0020
0,0093
0,008
0,0024
0,0044


No. of defects/lot

(target – 0,5% in the lot)
0,0076
0,0054
0,007
0,005
0,0067
0,005

Velocity
Delivered Lead Time (days)
3
2
2,2
1
3,5
2


Production Lead Time (days)
1,2
1
1
0,5
1
0,5

Reliability


Late deliveries/total deliveries
0,2
0,0133
0,0121
0,076
0,0123
0,0753


Wrong records/total records 
0,0125
0,01
0,0024
0,01
0,0022
0,001

Table 3

One of the difficulties surrounding the development of integrated framework is related to the fact that each particular measure has its own unit, i. e., number of parts  versus number of incorrect deliveries. In order to solve it, this work utilizes non-dimensional units to calculate the difference between the current indicator from the target one (see equation 1).  

3rd Step: Calculation of the imperfection coefficients:
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Companies  .

Performance

   Measures
Company A

( = 0,3
Company B

( = 0,5
Company C

( = 0,2

Quality

( = 0,5
Damaged items on delivery / delivered lot
0,75
1,1562
0,5312


No. of defects/lot

(target – 0,5% in the lot)
1,4062
1,4
1,333

Velocity

( = 0,25
Delivered Lead Time (days)
1,5
2,2
1,75


Production Lead Time (days)
1,2
2,0
2,0

Reliability 

( = 0,25
Late deliveries/total deliveries
1,5
1,6
1,64


Wrong records/total records 
1,25
2,4
2,222

Table 4

The performance factors groups may be weighted according to the importance given to them. Finally, the indicators must be grouped by company (element of the chain). In this stage, the importance of the company in the supply chain must be, also, weighted. The resulting indicator is calculated by the equation 2. 

4th Step: Performance factor calculation:
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where, F  = performance factor

K  = indicator number for the company n.

X  = number of companies.
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= the importance factor for the company n in the supply chain.
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 = importance factor for the group of F indicator.

FQ = 0,5 x  {[(0,75+1,4062) x 0,3]+[(1,1562+1,4) x 0,5]+[(0,5312+1,333) x 0,2]} =  1,1489

FV = 0,25 x  {[(1,5+1,2) x 0,3]+[(2,2+2,0) x 0,5]+[(1,75+2,0) x 0,2]} =  0,915

FR = 0,25 x  {[(1,5+1,25) x 0,3]+[(1,6+2,4) x 0,5]+[(1,64+2,222) x 0,2]} = 0,89935

5th Step: Calculation of the General Performance Indicator (GP):
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where T stands for the number of groups of the performance factors.

GP = 1,1489+0,915+0,89935 = 2,96325

The analytical result above calculated may be depicted in graphical way according to the model adapted from Aravechia, C. H. M. and Pires, S. R. (1999)

3. GRAPHICAL FRAMEWORK ALGORITHM 

1st Step. Divide the circumference by the numbers of companies (3 companies in the example) regarding the weights of the factor (, i. e., for ( = 0,3 the circumference sector correspondent is 0,3 x 360º = 108º.

2nd Step. Divide each company sector by the number of performance factors regarding the  factor (, i. e., for company A that has a sector of 108º and quality factor of ( = 0,5, the quality sector corresponding angle is 0,5 x 108º = 54º.

3rd Step: Draw the imperfection coefficient corresponding circumference (I). Set the value of I inside the area related to the performance factor in analysis. 

4th Step: Draw a circumference of  radius 1. 

5th Step: Connect the points, considering the boundary intersections corresponding to the performance factors with the target circumference. Each performance factor has to start and finish in the target circumference (ratius 1), otherwise the factor areas would be affected by the other factors points .
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Figure 1: Graphical Approach

In the graphical approach (figure 1), the regions above the circumference target represent the improvement areas; the regions below the target denote performance that excel the target. 

The reference value of 100% must be understood as an ultimate target. However, the graphical approach allows the development of partial and temporary targets lower than 100 %. 

4. CONCLUSION

The presented supply chain integrated model besides helping the managing of supply chains also provides useful insights for other production and transportation system, in the sense that all of them are, actually, parts of the supply chain itself. However, the graphical capability has  a limitation in terms of the number of companies and  indicators to be plotted. The graphical  approach should, therefore, be used as a complement of the analytical approach for small number of involved parameters. It is interesting to notice that the imperfection of the chain is represented by a non-dimensional number, which has a comparative purpose, but obviously has no physical interpretation. The annalist should be careful in setting up comparable models, i. e., the General Performance Indicator has only validity for similar models. If a new performance indicator or a new company is inserted in the model, then the comparability is lost.  The project of the model has to be carefully developed in order to allow useful analysis.

REFERENCES

Aravechia, C. H. M., and Pires, S. R. “Avaliação de Desempenho de Cadeias de Suprimentos”. CD rom Anais of the XIX ENEGEP, Rio de Janeiro, Brazil, (1999).

Beamon, B. M., “Measuring Supply Chain Performance”, International Journal of Operations & Production management, Vol. 19, No. 3 (1999), pp. 275-292

Neely, A., Richards, H., Mills, J., Platts, K., and Bourne, M., “Designing performance measures: a Structured Approach”, International Journal of Operations & Production Management, Vol. 17, No. 11 (1997), pp. 1131-1152

Globerson, S., “Issues in Developing a Performance Criteria System for  an Organization”, International Journal of Production Research, Vol 23, No. 4 (1985), pp. 639-646

Slack, N., The Manufacturing Advantage: achieving Competitive Manufacturing Operations, Mercury Books, London, 1991.   

Proceedings of the Eleventh Annual Conference of the Production and Operations

Management Society, POM-2000, April 1-4, 2000, San Antonio, TX

_1006728816.unknown

_1012648869.unknown

_1012654315.unknown

_1006726524.unknown

_1006726570.unknown

