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So, now we are going to discuss a topic which is ah very very important when we discuss
on the supply chain management related issues. and This topic, which I am going to
discuss during this lecture session that is the supply chain performance measurement and

evaluation methodology.
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In the last the lecture sessions I mention that the for any the supply chain the network,
say measurement system has to be implemented and so that the focal company within the

supply chain network gets a lot of benefits lot of advantages.
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Methodology
* In the SC network, there are three subsystems: supply link, focal
company, and delivery link. For each, a number of performance measures
are identified. The details are given for each.

1. Performance measurement system for Supply Link: In this link,
effectiveness, efficiency and quality of incoming materials are to be
monitored and controlled. The three performance criteria are:
effectiveness, efficiency and quality measures. An uninterrupted supply
of items is to be assured for performance.

The details of the performance measures against the criteria are
presented below.
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Because in today’s context you will find in majority of the cases that the focal company
is the performance is significantly affected by you know by many the members of ah
then the supply chain network. Either you know this effect the effect on the performance
both operational as well as the financial performance is effect could be direct or the

effect could be indirect.

So, what is important is that, when you analyze your operational performance as a focal
company or you analyze your financial performance, you need to know that what extent
your performance is related either positively or negatively to the performance of the

relevant on the supply chain members.

So, for that what you need to do; that means, a comprehensive performance supply chain
performance on evaluation methodology you need to use, because whenever you refer to
the supply chain network, it is a very complex entity and there are many factors on the
interrelated, there are there are the dependency between all these factors. So, so you have

to be very careful and in the in modeling this entire network.

So, that you must not miss any relevant the parameters in your modeling approach. So,
here what you are trying to do, you are trying to so the discuss a comprehensive

methodology or supply chain performance measurement and evaluation.



Now let me just tell you some important aspects. In the SC network there are 3
subsystems already it is known, we have explain the supply chain network from the
different perspectives. So, there are 3 specific sub systems you need to consider the first
one is a supply link, then you have the focal company this and then you have the delivery
link. For each of these subsystems a number of performance measures are to be

identified the details are given for each.

So, when you refer to the performance measurement systems or the supply link, 3
important you know the dimensions of performance ok; you need to consider 1 is
effectiveness, second one is efficiency and the third one is the quality. As you may be
knowing that the performance is a multidimensional concept and usually there are there
are 7 dimensions of performance, like say efficiency, effectiveness, the quality, quality of
work life, innovation, productivity and profitability. So, these are the 7 dimensions and
what you have to first you have to the select the appropriate dimensions against a

particular subsystem.

So, here for the supply link you need to select the 3 specific performance related
dimensions, effectiveness, efficiency and quality of incoming materials are to be
monitored and control. The 3 performance criteria are effectiveness efficiency and
quality measures and uninterrupted supply of items is to be assured for performance,
what we have been pointing out that is a continuous flow of materials that is to be
assured and for that many sorts of the techniques you can apply like a DVR scheduling
under are the TOC or you can use you know the distribution requirement planning

system MRP systems and all those.

So, that or for the JIT based approaches also you need to adopt. So, all these details we
have discussed in our previous lecture sessions. The details of the performance measures

against the criteria are presented below.
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Effectiveness Measure ( EM,):

Effectiveness is an output or accomplishment issue. It is a measure of an organizational
system’s performance which focuses on the output side of the system, it is defined as the
level of accomplishment of functional values of products and services in fulfillment of the

desired goals and objectives.

I NPTEL ONLINE PROF PRADIP KUN
IITKHARAGPUR CERTIFICATION COURSES DEPARTMENT OF INDUSTRIAL AN
' 11T KHARAGP

So, what are these like the effectiveness measures? So, how do you what is
effectiveness? Effectiveness is an output or accomplishment issue is a measure of an
organizational systems performance, which focuses on the output side of the system, it is
defined as the level of accomplishment of functional values of products and services in

fulfillment of the desired goals and objective.

So, this is this is the definition of effectiveness and then what you try to do? That means,
for effectiveness measures that are identified for supplier link, what are those? Likes that
supplier delivery performance supplier pricing this is the second factor and the third one

is inventory days of supply of a particular plant.

So, these 3 factors you consider and having equal weightage to each of these factors. So,

now this is this is the way you calculate the effectiveness measures.
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Efficiency (EM,, ):

Efficiency is an input-side or resource conversion measure that is concerned with the
conversion rate of resources into products and services with the help of technology,
methods and manpower available in a given period.

The efficiency measures identified for supplier link are given below.

SLT;: = Supplier lead time against industry norm for plant i, in tier j, in period t.
POCT;; = Purchase order cycle timg for plant i, on tier j, in period t.

EM2; = Total efficiency performance of plant i, on tier j, in period t.

Assuming equal weightage to all the effectiveness measures,

EM2,, =4(st1, + POCT, )

ijt
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Similarly, for the efficiency you have 2 specific are the measures you consider and once
you the considered this 2 like the supplier lead time and the second one is a purchase
order cycle time. So, these are the two factors you consider, you just the all the details

are given. So, you please go through all these details.
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Quality Measure (QM,):

Quality is pervasive throughout the entire system. It is defined as the degree of
conformation to specifications of activities of an organization system in relation to one or
more of their desired values. It can be defined more operationally and in a way that
facilitates measurement and that is consistent with the concept of the extended system. It
refers to the quality of outputs or product produced or services rendered by an organization
or supply chain entity.
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So, this is essentially with we have selected 2 important performance measures against
efficiency and for quality measure. So, how do you define quality in this context?

Quality is pervasive throughout the entire systems. It is defined as the degree of



conformance to specifications of activities of an organization system in relation to one or
more of the desired values, it can be defined more operationally and in a way that
facilitates measurement and that is consistent with the concept of the extended system. It
refers to the quality of output or products produced or services rendered by an

organization or supply chain entity.
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The quality measures identified for supplier link are given below.

ADEFDj;, = Achievement of defect free delivery of plant 1, on tier j, in period t.
SBP;; = Supplier booking in procedure of plant i, on tier j, in period t.

QM;; = Total quality performance of plant i, on tier j, in period t.

Assuming equal weightage to all the quality measures,

OM,, = 1(4DFD,, +SBE, )

it it
o
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So, how do you measure there are 3 important measures you considers for measuring the
quality? First one is achievement of defect free delivery, so that is one and the second
one is the supplier booking in procedure of plant i on tier j in period t. So, these are the
two factors you consider and you consider these two factors there values to measure the

quality.
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2. Performance measurement system for Focal Company: Being the
heart of the supply chain, it is a connected with a number of upstream
and downstream members. The five specific performance criteria, viz.
effectiveness, efficiency, quality, productivity and profitability, are to be
considered. The details are given below.
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Then so the 3 important say the performance measures you considered for the supply
link. Or the focal company the performance measurement systems when you talk about.
Now, what we are assuming that it is connected with the number of upstream and
downstream members is a it is a dynamic systems obviously. So, the five specific
performance criteria what are those criteria? Effectiveness, efficiency quality and

productivity and profitability, so two more the criteria we have added.
(Refer Slide Time: 09:49)
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Effectiveness Measures

The effectiveness measures identified for the focal company are given below.
OFR; = Order fill rate of plant i, on tier j, in period t.

OTDj; = On-time delivery of plant i, on tier j, in period t.

SF;i = Stock-out fraction of plant i, on tier j, in period (.

BF;;; = Back-order fraction of plant i, on tier j, in period t.

EM1;; = Total effectiveness performance of plant i, on tier j, in period t.

Assuming equal weightage to all the effectiveness measures,

EM1,, = {OFR,, +0TD,, + SF,, +BF,)
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And then the details you can work out; that means, as per as focal say as per as the focal
company is concerned, it is effectiveness can be say the measured are considering four

specific performance measures.

So, this is the first performance measures that is order fill rate, the second performance
measure is on time delivery, the third one is the stock out fraction and the fourth one is
the backorder fraction. So, these 4 factors you consider the performance measures you

consider I have 2 measure are the effectiveness.
(Refer Slide Time: 10:33)
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The efficiency measures identified for the focal company are given below.

Efficiency Measures

OCTji= Order cycle time of plant i, on tier j, in period t.

MLT; = Manufacturing lead time of plant i, on tier j, in period t.
CQTj; = Customers’ query time of plant i, on tier j, in period t.
POCT;; = Purchase order cycle time of plant i, on tier j, in period t.
DRj; = Delivery reliability of plant 1, on tier j, in period t

CUj = Capacity utilization of plant i, on tier j, in period t.

EM2;; = Total efficiency performance of plant 1, on tier j, in period t.
Assuming equal weightage to all the efficiency measures,

EM2, = %{OCT +MLT, +COT., +POCT,, + DR, +CU

it ijt it ijt ijt ijt }
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Similarly, when we measure the efficiency for the focal company, you need to consider
the 4 specific performance measures. So, all these 4 specific performance measures we
have listed like order cycle time, manufacturing lead time, customers query time,, then
purchase order cycle time delivery reliability and then the capacity utilization. So, these
are the 6 performance measures you need to consider and what we are assuming there of

equal weightage.



(Refer Slide Time: 11:12)

SC Performance Measurement and Evaluation
Methodology

Quality Measures

The quality measures identified for the focal company are given below.
OCS;; = Overall customer satisfaction of plant i, on tier j, in period t.
MRR;; = Material rejection rate of plant i, on tier j, in period t.

ADFj; = Accuracy of demand forecasting of plant i, on tier j, in period t.
QM = Total quality performance of plant i, on tier j, in period t.
Assuming equal weightage to all the quality measures,

M, =H(0CS,, + MRR,, + ADE,)

it it
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Similarly, when you try to measure the quality you need to consider 3 performance
measures, so all these details are here so please you look into all these measures and so,
so measuring the quality will not be a problem, only what you need to do only one thing
you need to do that is you need to have an appropriate data collection system; that
means, with respect to each performance the measures that you consider you are need to

collect data.

(Refer Slide Time: 11:49)
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Productivity Measure ( Pd, )

Productivity is the relationship between what comes out of the organizational system, in
terms of quality products and services that satisfy human needs, and what goes into the
organizational system, in terms of resources consumed to generate those products and
services. It 1, in a sense, the direct aggregation of all the previous performance measures,

such as effectiveness, efficiency, and quality.
The productivity performance measures identified for the focal company are given below.

SRij = Sales revenue of plant 1, on tier j, in period (.

PCij = Purchasing cost of plant i, on tier j, in period t.
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So, now when you talk about the productivity measure ah, so it is essentially the
relationship between the output and input and so here you need to consider the sales

revenue as a output and the purchasing cost as an impact.

(Refer Slide Time: 12:12)
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MCj; = Manufacturing cost of plant 1, on tier j, in period t.

DCj; = Distribution cost of plant i, on tier j, in period t.

1CCjj; = Inventory carrying cost of plant 1, on tier j, in period t.
IfCCij = Information carrying cost of plant 1, on tiet j, in period .
Iij = Total input of plant1, on tier j, in period t.

0Oy=Total output of plant 1, on tier J, in period t.

Pd; = Total productivity of plant i, on tier J, in period t.
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And then the manufacturing cost distribution cost inventory carrying cost then
information carrying cost or information storing cost. So, the total inputs you need to
calculate and similarly you need to calculate the total output. So, when you consider total

output or say total input you get the total productivity.

(Refer Slide Time: 12:37)
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Assuming equal weightage to all the input and output productivity measures,

Iy = g(JD i+ MCy + DCy +1CCy +1CC )

0, =5R,

Pd L= ()i = SR”"
u 1 T 1 27al el
"L, HPC, +MC, + DC, +1CC, +1CC,)
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So, this way is so it is in the ratio so obviously, the output divided by the inputs. So, you
have the data corresponding to all these measures and you can measure the productivity

of the focal company.

(Refer Slide Time: 12:56)
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Profitability Measures

Profitability measures the relationship between total revenue, and total costs.
Financial measures are usually the primary measure of business success and
there is no doubt that those organizations that are more productive tend also to be
more profitable. Profitability is expressed in terms of several popular numbers
that measure one of two generic types of performance: (i) how much they make
with what they've got, and (ii) how much they make from what they take in.
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While you try to measure the profitability; that means, are it refers to the relationship

between the total revenue and the total costs, so all these details are here.

(Refer Slide Time: 13:08)
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The profitability measures identified for the focal company are given below.
PM;; = Profit margin of plant 1, on tier j, in period t.

RO = Return on investment of plant i, on tier j, in period t.

Prji = Total Profitability performance of plant 1, on tier j, in period .

Assume equal weightage to all profitability measures.

Pr, =4{PM,, +ROL,)
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And now for profitability measurement you need to consider 2 performance measures,

one is the profit margin of the plant and the second one is return on investment is it. Now



obviously you know one important say the issue is that how many performance measures
you need to consider against a particular say you know the performance criteria, like say

the effectiveness quality productivity etc.
(Refer Slide Time: 13:40)
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3. Performance measurement system for Delivery Link: The delivery link
is the link between the focal company and downstream members in the
supply chain. The four specific performance criteria, viz. effectiveness,
efficiency, quality, and productivity are to be considered. The details are
given below. .
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So, here you know you have to justify that why you have been considering certain
number of performance measures. So, here in majority of the cases you get the expert
opinion or if you have sufficient experience and the knowledge. So obviously, you are
the best person to select the appropriate the types and on the number of the performance
measures against a particular criterion, so this rule is followed and now we come down

to say the third subsystems and which is basically the delivery link.

So, as far as performance measurement system for delivery link is concerned now we
need to what is this delivery link; that means, the link this to be defined. So, the link is
between the focal company and the downstream members in the supply chain. So, what
are the 4 specific performance criteria are you may select effectiveness efficiency quality
and productivity ok; we are not say are the measure like profitability may not be relevant

in this context.
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Effectiveness Measure ( £M,):

The effectiveness measures identified for delivery link are given below.
OTD ;.= Ofi-time delivery of goods of plant i, on tier j, in period t.
OFR;ji = Order fill rate of plant i, on tier j, in period t.

TF;ji = Transportation facilities of plant i, on tier j, in period t.

RUD;; = Response to urgent deliveries of plant i, on tier j, in period 1.
Assuming equal weightage to all the effectiveness measures,

EMIj; = Total effectiveness performance of plant i, on tier j, in period .
EM1y, =% (OTDy, + OFRy + TFy + RUDy)
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So, again you need to consider the downstream the supply chain and so accordingly you
defined the or see you measure the effectiveness, considering 4 performance measures
and what are this 4 performance measure on time delivery of goods because, you are

essential you are dealing with the outbound logistics systems.

The second important performance measures is order fill rate like it refers to the service
level transportation facilities and the response to urgent deliveries. So, these are the four

factors, you consider and you measure the effectiveness.

For the efficiency you consider 3 three important of performance measures, delivery lead
time, customer query time and the goods receipt, note time receipt, note time, so these

are the 3 performance measures you consider for efficiency.
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Quality Measure (QM,):

The quality measures identified for the delivery link are given below.
NCCjj; = Number of customer complaint of plant i, on tier j, in period t.
NFDj = Number of faultless deliveries of plant 1, on tier j, in period t.
QP;j = Quality of products of plant 1, on tier j, in period t.

TEj = Transportation error‘of plant i, on tier j, in period t.

QM;; = Total quality performance of plant i, on tier j, in period t.

Assuming equal weightage to all the quality measures,

QMy = % (NCCy + NFDy + QP+ QMy)
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For quality you need to consider the four performance measures number of customer

complaints, number of faultless deliveries, quality of products and the transportation

error ok, so these are the four factors I need to consider.
(Refer Slide Time: 16:24)
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Productivity Measure (Pd, )

The productivity measures identified for the delivery link are given below.

QPDjji = Quantity of product delivery of plant i, on tier j, in period t.

TCjy, = Transportation cost of plant i, on tierj, in period t.

LCjj = Labour cost of plant i, on tier j, in period t.

WCj;= Warchousing cost of plant i, on tier j, in period .

QE;; = Other administrative related expenses utilized by plant i, on tier j, in period t.
Iy = Total input of plant i, on tier j, in period t.

Osi=Total output of plant i, on tier j, in period (.

Pdyi = Total pyoductivity of plant i, on tier j, in period t.

( At

I NPTEL ONLINE PROF PRADIP KUN Lol
IITKHARAGPUR CERTIFICATION COURSES DEPARTMENT OF INDUSTRIAL AN £
IIT KHARAGP

For the productivity again you need to measure the total productivity of plant i on tier j in

period t so this why represent.



(Refer Slide Time: 16:36)

...
SC Performance Measurement and Evaluation
Methodology

Assuming equal weightage to all the input and output produetivity measures,

II]I =Y% (TCIjI + LCijt & WCU\ + OEUI )
03i= QD
0, OPD,

d = it _ it
M = = i s 1 +We. v 08
i 3% ( o AU, UG ,,.ﬂ)
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And you need to for the inputs you consider 4 important factors or the measures and for
the output, you have you just consider say the one particular measure. So, we have this

ratios output by input and you can measure the say the productivity.
(Refer Slide Time: 16:57)
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+ Comprehensive SCPME Methodology:

The methodology consists of the following interrelated steps:

Step-1: Identifying and linking the performance measures with the

measurable activities and processes.
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Now, ah you need to apply a comprehensive methodology, now for ah so what are the
steps involved in the supply chain a for a comprehensive supply chain performance
measurement and evaluation methodology. So, we call it SCPME methodology, so we

have considered 3 subsystems, now what you need to do and for each subsystems, we



have identified the performance measures and the prior to that we have identified the

relevant are the performance criteria.

So, these details are known so this is so first you look into all these aspects. So,
identification of the relevant performance criteria and corresponding performance
measures. So, this is the first step. Now when you apply a comprehensive methodology
obviously, sometimes you know the network which you proposer which we use for
which such a methodology is used, this the network may refer to say a close loop the

supply chain close loop supply chain.

So, whether is an open loop supply chain or the close loop supply chain or the subsystem
wise are the separate say performance measurement methodology you propose, so those

are to be those are to be clearly say the understood and specified.

So, here what you are assuming that all the 3 subsystems are to be considered the
simultaneously and that is why we are saying the this is a comprehensive or say total

systems approach for measuring and evaluating supply chain performance.

Now this methodology consist of the 6 specific steps in the first step and are obvious
reasons there these all the steps are interrelated. In the first step you need to identify and
link the performance measures with the measurable activities and the processes. So, that
we have already done, so that is that is the first step so here certain comments we have

made.
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The selection of measures is based on the operational performance criteria,
such as effectiveness, efficiency, quality, productivity, and profitability in the
plant, from the view of both suppliers and customers. There are many ways of
identifying the performance measures: using performance measures
questionnaire, categorizing existing ones, and brainstorming. The
performance measures identified here are based on categorizing existing ones
in the plant. The variables, as selected for measurement of plant performance
are shown below.

For the Focal Company or Manufacturer,i=1,andj=0
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So, what are these comments the selection of measures; that means, the performance
measures is based on the operational performance criteria I have already mentioned, the
both operational performance as well as the financial performance both are relevant and
here as per as operational performance criteria concerned you need to consider the
effectiveness efficiency quality productivity and profitability in the plant, from the view

of both suppliers and the customers.

So, there are 5 you know the performance criteria for the focal company we have
selected. There are many ways of identifying the performance measures using
performance measures questionnaire; that means, you get the opinion of the experts or
the knowledgeable persons through questionnaire based the survey, categorizing existing
once that you can do and through brainstorming session through NGT session nominal

group technique session.

So, the performance measures identified here are based on categorizing existing once in
the plant. So, that rule you may follow the other say so the approaches also you can
follow. The variables are selected for measurement of plant performance are shown
below for the focal company what are those like the effectiveness measures, what do you
try to do the achievements code for the variable ratio of actual and planned productions

for plant 1 on tier 0 in period t.
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AAn = Achievement score for the variable Availability (in percent), for plant 1, on
tier 0, in period 1.
ADPS;o = Achievement score for the variable delay of payment to supplier beyond
due date, for plant 1, on tier 0, in period t.
AUTRM 5 = Achievement score for the variable unloading time of raw materials, of
plant 1, on tier 0, in period t.
ALTFGio = Achievement score for the variable loading time of the finished goods,
of plant 1, on tier 0, in period t.
AGRNT o, = Achievement score for the variable goods receipt note (GRN) time, of
plant 1, on tier 0, in period t.
Assuming equal weightage to all the efficiency measures,

EM 2y, = H(Ady, + ADPS , + AUTRM , + ALTFG,,, + AGRNT, )

101 101 10t
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So, this way you specify and so you refer to the achievements scores and these are the
achievements scores. So, the 4 performance measures we have considered and against
each performance measures we need to have the achievement score and for getting this
the achievement score what you need to do that you need to bring in the concept of

utility function.

Similarly for the efficiency measures so 1 2 3 4 5, so the 5 specific performance
measures, we have considered and against each performance measure you have the
utility function and then against that one particular utility functions, you have the
achievements score for a particular performance measure. So, you get all these values

and you take the average is it.
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Quality Measures (QMjq):

ANCiq = Achievement score for variable number of complaints per month, of plant
1, on tier 0, in period t.
APSy = Achievement score for variable process scrap (in percent), of plant 1, on
tier 0, in period t.
AOGPT = Achievement score for variable OFF grade pig iron (in percent), of plant
1, on tier 0, in period t.
ASio: = Achievement score for variable safety (number of accidents per month), of
plant 1, on tier 0, in period t.
AQIMi = Achievement score for the variable quality of incoming material (in
percent), of plant 1, on tier 0, in period t.
Assuming equal weightage to all the quality measures,

OMyy =5 (AQIM g, + ANCyy, + ASyg, + APS)y, + AOGPL,y,)
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So, this is for say the efficiency similarly the similar approach you follow for the quality

measures. So, you just go through all these details, details are given.
(Refer Slide Time: 22:43)
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Productivity Measures (Pdo):

AQPy = Achievengent score of the variable quantity of production, of plant 1, on
tier 0, in period t.
ARMI;q: = Achievement score of the variable raw material inventory, of plant 1, on
tier 0, in period t.
AFGlyy, = Achievement score of the variable finished goods inventory, of plant 1, on
tier 0, in period t.
AMC,4; = Achievement score of the variable maintenance cost, of plant 1, on tier 0,
in period t.
ANDCRi = Achievement score of the variable net dry coke rate, of plant 1, on tier
0, in period .

ANDIOR o = Achievement score of the variable net dry iron ore rate, of plant 1, on
tier 0, in period t.
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For productivity measures again you consider against a particular performance measures
or against a particular say the input related factor or the output related factor, the
corresponding achievements score you need to you need to consider and for which ah

you refer to the but the utility function.
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Assuming equal weightage to all the input variables,

L = Total input score of plant 1, on tier 0, in period .

010¢=Total output score of plant 1, on tier 0, in period 1.

1y, = {(ARMI,,, + AFGI,,, + AMC,,, + ANDCR,, + ANDIOR,,,)

Oy, = 408,
O _ «  AOR,

Y Ly L(4RMI,, + AFGI,, AMC,, ANDCR,, ANDIOR, )
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So, all these the details are given over here that means, what you try to do; that means,
you try to get the values of a each measure at a particular time period in terms of the
achievement scores. And for getting this achievement score what you need to do? That

means, you need to have against each performance measure for the utility functions.
(Refer Slide Time: 23:42)
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Profitability Measure (Pryo):

ASR o = Achievement score of the variable sales revenue, of plant 1, on tier 0, in
period t.
AOPy, = Achievement score of the variable operating profit, of the plant 1, on tier
0, in period t.
Assuming equal weighate to all the profitability variables,
Pry, = %(ASRH)' + AOPm:)
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So, all these details go through similarly for the profitability measures you have in terms

of the achievements scores, so this is the step 1.



(Refer Slide Time: 23:53)
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Step-2: Data collection on the variables selected

The data set for aspecific time period for each performance measure is to be
collected from the company records.

Step-3: Determination of the utility function for the variables selected.
The utility concept is one of the techniques proposed to measure the
performance of a company. Stewart [1978] presents the utility concept for
measuring manufacturing productivity. The essence of Stewart’s utility
approach is to combine “surrogate measures” to produce a single number.
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So, you follow this step basically the step 1 of forms the foundation of the methodology.
Once the step 1 is over then you go to step 2. So, the step 2 you go for data collection on
the variables selected. So, you will come to know what are the variables and against each
of these variables you have to collect data; the data set for a specific time period for each
performance measure is to be collected from the company records. That means, once you
try to apply this methodology you must be say adequately supported by are the

company’s information system.

So, information system support is a must; then you move to step 3 determination of the
utility function for the variable selected I have already mention. The utility concept is
one of the techniques proposed to measure the performance of a company. So if you refer
to the literature so this is an well established a technique utility functions and particularly
in the domain of so the multi criteria are the decision making. So, so this approach you

can follow and so it is easy to understand and it is a rational approach.



(Refer Slide Time: 25:30)
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He defines a surrogate measure as “one which is used in place of another
and is often used when the desired measure is unobtainable.” The utility
function for each variable is determined through discussion with a number
of concerned individuals, both management and supervisory levels, who are
well-acquainted with the problems and operations of the production,
purchasing, sales, and distributions process. The range of the values of the
variables mentioned in a number of categories, and the achievement score
(AS) corresponding to each,value of the variable in a (0-100) scale, with “0”
signifies no achievement, and “100” maximum achievement of utility of a
variable is obtained.
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So, and it may be a surrogate measures so the alternative measure, but it is very useful in
the sense that if you know start measuring are the performance with these approach, then
it becomes easier for you to identify the reasons of but so the causes of higher
performance of the lower performance, and it becomes easier for you to identify the
collective or the preventive measures for improvement of performance, so all these

details are here.

So, here what you try to do? That means, you must have against each the variable you
must be able to propose an utility functions. So, so data are to be collected relevant data
regarding or with respect to a particular variable you need to collect and then you have to

get you have to go for plotting of the utility function.
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Step-4: Conversion of data set values in terms of achievement scores for all
the variables selected.

Once the data sets of the variables are collected, they are converted into
units of achievement score [AS) value with the help of their corresponding
utility functions and polynomial equations already developed. AS values of
the corresponding performance measures over a specific time period are to
be computed using the corresponding utility function of the variables.
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So, so this is so when you complete step 3 then you move to step 4; that means,
conversion of data set values in terms of achievement score for all the variables selected.
So, this point we have been mentioning. So, once the data sets for the variables are
collected, there converted into units of achievements score value, with the help of their
corresponding utility functions and polynomial equations already developed. AS values
of the corresponding performance measures over a specific time period are to be

computed using the corresponding utility fractions of the variables.
(Refer Slide Time: 27:23)
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Step-5: Determine the Performance of the Supply Chain Entity

By applying the equations as given in Step-1 to the achievement scores of
the performance criteria, obtained from the corresponding utility
functions, the overall score of effectiveness, -efficiency, quality,
productivity, and profitability criteria are computed in terms of AS values
over a specific time period.
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Then you move to step 5 you determine the performance of the supplies chain entity; that
means, either say now the supply the link or say the focal company or you know the
delivery link. So, by applying the equations has given in step 1 to the achievements
scores of the performance criteria obtained from the corresponding utility functions, the
overall scores of effectiveness efficiency quality productivity and profitability criteria are

computed in terms of AS values over a specific time period.
(Refer Slide Time: 28:03)
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Step-6: Evaluation of the Performance of Supply Chain Entity

A number of evaluation approaches viz., benchmarking, trend analysis etc., may
be used to evaluate the performance of supply chain. The trend analysis may
been used to evaluate the performance of five specific criteria viz,
effectiveness, efficiency, quality, productivity, and profitability of supply chain
entity under consideration. Statistical techniques, such as Analysis of Variance
(ANOVA), may be used to interpret the results obtained from the proposed
SCPME model.

'~ NPTEL ONLINE PROF PRADIP KUN

IIT KHARAGPUR CERTIFICATION COURSES DEPARTMENT OF INDUSTRIAL ANI
IPTE |IT KHARAGP

Now, when you move to step 6 what do you do you evaluate the performance of the
supply chain entity, a number of evaluation approaches what are those you must be
aware of benchmarking trend analysis etc may be used to evaluate the performance of
supply chain. Now the trend analysis is preferred many a time use of benchmarking is a
is a complex exercise, so at the first step or the you never go for benchmarking first you

go for the trend analysis.

So, the trend analysis may be used to evaluate the performance of 5 specific criteria of
supply chain entity under consideration. And the next what you do the statistical
techniques such as analysis of variance. So, the Anova may be used to interpret the

results obtained from the proposed say the comprehensive model.

So, here are the main the issue is that how to identify the performance measures and

what are the relevant say in the performance criteria. So, as you might have noticed that



that this particular comprehensive methodology you can use, even if there is a large

number of members in the supply chain network.

So, my suggestion is all the references are given, so you refer to say the reference text
books and go through the details and obviously you know as a learner you may have
several queries and always you should be in touch with ah with me for clarifying any

doubts and all and what we are this is the last session of.

So, the 2 in the 12 th week and; obviously, you know we have the covered all the
important topics for management of inventory systems and the starting with the
classifications of inventory problem, and ending with the say the logistics and supply
chain management. And in between the several important mathematical models as well

as you know you control the techniques for the inventory control for.

So, the inventory management we have proposed and online that the real time, the
control systems for inventory management when for the mathematical modeling maybe
the difficult. So, we like say MRP systems MRP 2 systems and the DRP systems all these
details we have discussed and you have come to know that under would situation you
need the 2 apply the mathematical model, and in which situations you must go for say

online real time control systems and now we are talk about the inventory systems.

But you might have noticed how the inventory system is linked with the production
systems or more specifically production control is very much dependent on the inventory
control and what is important is the whether you apply or the traditional approach or you
applies the JIT based approach or the TOC based approach or say you go for say analysis

of the supply chain management systems.

Say two important aspects you need to consider one is the to what extent you are you are
able to reduce are the order quantity as well as the inventory investment and the second
important aspect is that what extent you are able to the maintained the flow of materials
within your the production systems as well as in the inbound logistics and outbound
logistics for exclusively for the created for or the designed for your company. So, with

this I conclude the sessions so.

Thank you so much.



