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                                     Abbreviations 

 

 

 

ED     = Expected Deviation 

 

SS   =   Safety Stock 

 

FR   = Fixed Requirement 

 

BOD   = Bill of Distribution 

 

DRP    = Distribution Requirement Planning 

 

OTO   = One Time Order 

 

MAO = Made as ordered 

 

NPI    = New Parts Introduced 

 

DC     = Distribution Center 
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     Summary 
 

 
Requirements consists of ED + SS + FR, Fixed requirements are 

used to increase  or decrease the requirements for reasons which are 
not reflected in system generated stastics which are based on 
historical demands. 

 
 
A fixed requirement can be anything like future dated orders 

,seasonal requirements ,kit component etc and are used to supplement 
expected demand .As expected demand grows with demand fixed 
requirements ramps down which minimizes over-ordering. 

 
 
This project is designed to identify, if there is any opportunity to 

reduce the fixed requirements for stable demand parts so that we can 
avoid the stocking of excess inventory. Normally a forecast on an item 
at a point or entry point on the bill of distribution is an estimate of 
normal demand for that part. 

 
 

However in some occasion additional requirement are known to exists 
due to field failure problems, special marketing programme etc .A fixed 
requirements may be placed to reflect these additional requirements 
and they can be either positive or negative.  
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1. Introduction: 
 

In any automobile service parts business huge amount of money is 
invested in inventory to meet the customer requirements and to 
manage the service level. 
 
To fulfill the customer expectation sum amount of excess inventory we 
are keeping in the system in the form of safety stock and fixed 
requirements for all the parts in each point of the bill of distribution. 
 
Generally there are three different types of points on a BOD. 
 
ENTRY POINT: It is appoint where the parts which are sourced from 
supplier first enter into the system. 
 
PARENTS POINTS: It is appoint where parts receive from the entry 
points and are responsible for replacing other child points. 
 
CHILD POINTS: These are the points which do not replenish other 
points. 
 
Fixed requirements is used to supplement expected demand and as 
expected demand grows with demand ,fixed requirements  ramps 
down which minimize over-ordering. Ramping is a procedure by which 
a inventory analyst decrease fixed requirements and this helps in 
promoting schedule stability. If we do not ramps down the fixed 
requirements we will end up with excess inventory. 
 
Fixed requirements have a start and stop date, a quantity and a reason 
code to record the purpose for setting it. 
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A fixed requirements provides a means of informing the system that 
special that special OTO system or departmental ordering or 
distribution requirements exists for a part during a given time period. 
 
 
PROCUREMENT :  
 
Fixed requirements behave like other requirements eg Expected 
demand, Assemble requirements, original equipment manufacturing 
when making procurement decision. In every DRP run all requirements 
are compared to the available to determine a need for a schedule. 
Fixed requirements are included in the appropriate time bucket based 
on their start date and travel times. 
 
 
DISTRIBUTION : 
 
 According to a fixed requirement priority it is included in the facility 
distribution requirement when replenishment is determined. 
 
 
MONITORING : 
 
 Depending on a fixed requirement reason code, its quantity will be 
proportionally reduced over its effective period by the forecast run. For 
instances if the period for start date to stop date is ten months then the 
quantity will be reduced from each month approximately 1/10 of the 
original quantity. 
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1.1. Objectives and limitations: 
 

 

The objective of the study is to bring down the inventory by reducing 
the fixed requirement for stable demand parts in the overall supply 
chain. 
 
 
 
SCOPE OF THE STUDY : 
 
Automobile service parts business, out of scope is all other business. 
 
 
Limitation of the study:  
 
 

1) Parts not having independent forecast group. 
2) NPI parts 
3) MAO Parts 
4) RAO Parts 
5) Parts which has been replaced ( De- Stocked locked Parts ) 
6) Parts which has been discounted 
7) Negative fixed requirements. 
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1.2 Methodology: 
 
 
 

1) Capture the total demand for first three, six and twelve 
months. 

 
 
2) Once the total demand is captured Calculate, standard 

deviation and average of the demand for past one year. 
 
 

     Standard Deviation: 
 
      It is used to describe the spread of distribution  of numbers ,It   
      is calculated in following steps. 

 
• Determine the average set of numbers.  
• Determine the difference of each number and mean. 
• Square each difference. 
• Calculate the average of squares 
• Calculate the square root of the average. 

 
 
         Average: 
 
        Mean or Average is defined as the sum of all the given     

        elements divided by the total number of elements. 
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2) Determine the co-variance with <=3 
 

       Coefficients of variation is calculated by using following formulae 
 
       Coefficient of variation = standard deviation / Mean *100 
 
       If coefficient of variation is less then it is more consistent. 
 
 
 

3) Find the fixed requirement of the  each part at point level. 
 

(Fixed requirements is used to supplement expected demand and as   

         expected demand grows with demand fixed requirements ramps down   

         which minimize over-ordering) 
 
 

4) Compare the average demand and standard deviation for the 
first three, six and twelve months. 

 
 
5) If the demand is stable then there will be possibility to 

reduce the fixed requirements which will reduce inventory 
from the overall network. 

 
 
Note  :  I have used scaled demand for this analysis, also if demand  
             is less  then zero for a month then it is reinitialized to zero. 
 

 
 



PG Diploma in Supply Chain Management 

 
 

 13 of 32 
 

 
 
 
 
 
 
 
2. Industry Profile: 
 

 

The auto-component industry is roughly worth Rs 41,000 crore (Rs 410 
billion), 

 

According to the U.S. Commerce Department, Citizen of United states 
of America spend nearly $38 billion each year to repair their 
automobiles. They rely heavily on their cars, and they have grown to 
demand quick repairs. And quick repairs depend on availability of 
replacement parts.  
 
 
 To en-cash this opportunity worldwide Peninsular Auto Parts offers its 
customers all types of vehicular parts, accessories, tools, equipment, 
and supplies to its customer all around the world. They have more than 
1,000 store locations and 10 distribution centers (DCs) and two entry 
points ( ie Shanghai and Detroit ) with annual revenues of nearly $5 
billion 
 
 
 
Peninsular Auto Parts   experienced significant growth through 
acquisitions and sought to continue that expansion in the intensely 
competitive industry. In order to accomplish this goal, they were 
striving to increase replenishment efficiency and reduce inventory 
while elevating customer service, the company needed to better 
manage and distribute its growing number of products—approximately 
310,000 parts. 
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Lately their, growth rates had been so rapid that their  old inventory 
system just couldn’t handle it, and that’s the reason they implemented  
new Inventory and Warehouse Management System provides 
complete visibility on the quantity, location, and status of inventory 
flowing in and out of a location or multiple warehouses which resulted 
in following. 
 
 

• Improvement in  Customer Service  

• Reduce Inventory Costs  

• Eliminate Paperwork  

• Improve Productivity 

 

 

To further reduce the excess inventory which they were keeping in 

the system in the form of safety stock and fixed requirements for all 

the parts in each point of the bill of distribution, the inventory 

management team has decided to run a project to see that whether 

they can eliminate the fixed cost for the parts which have stable 

demand. 
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3. Flow Chart: 
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Flow Chart Cont. 
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4) Tabulation of Data  :  

 
 

• Total numbers of parts in the supply chain system of 
Peninsular Auto parts is 3,10,000 parts. 

 
• In the year 2007 the demand which we captured through 

our methodology described earlier, we came with  
following fixed requirements details . 

 
 

 

Total number of parts identified having fixed requirements: 
(33328) 
 
Part entry point having positive fixed requirements: 32562 
(97.7%) 
 
 Part entry point having negative fixed requirements: 766  
(2.3%) 
 
 

 

• In our further analysis we will concentrate on those parts 
which has positive fixed requirements ie 32562 parts as 
shown below. 
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  5. ( Programme Code in PC SAS  ) 
 

 
 
PROC SQL; 
CONNECT TO DB2(SSID=D7P2); 
CREATE TABLE PART AS 
SELECT * 
FROM CONNECTION TO DB2 
(SELECT  B.ID_PART     AS ID_PART 
,B.SRC_CUST_CD          AS POINT 
,B.SCALED_DMND         AS DMND 
,B.DMND_TYP                 AS DMND_TYP 
,B.DMND_PRD                AS PERIOD 
,D.ENT_PT_SRC_CUST_CD  AS ENTRYPT 
 
FROM 
 D7FC005$.V_DW_DMDSRC_MO2          B 
,D7FC005$.V_DW_FRCST_GRP_DMD    C 
,D7FC005$.V_DW_PT_SRC_INVCTL       D 
,D7FC005$.V_PART_ENT_SRCUS          E 
 
WHERE 
B.ID_PART                                 =  D.ID_PART 
AND B.ID_PART                   =  E.ID_PART 
AND B.PART_TYP_ID         =  D.PART_TYP_ID 
AND B.PART_TYP_ID           =  E.PART_TYP_ID 
AND B.DMND_TYP                         =  C.DMND_TYP 
AND B.SRC_CUST_CD                  =  D.SRC_CUST_CD 
AND D.ENT_PT_SRC_CUST_CD  =  E.SRC_CUST_CD 
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AND C.FRCST_GRP                       =  'IND' 
AND B.FRCSTBL_IND                    =  'Y' 
AND E.FULL_PROD_DT                <= '2006-01-01' 
AND E.FLG_MAO                           =  'N' 
AND E.FLG_RAO                            =  'N' 
AND D.ENT_PT_SRC_CUST_CD NOT IN ('Y303','Y751') 
AND B.DMND_PRD BETWEEN '2007-01-01' AND '2007-12-31' 
AND E.REPL_NTCE_CD NOT IN ('1','4') 
WITH UR FOR FETCH ONLY); 
%PUT &SQLXMSG; 
 
 
PROC SORT DATA = PART; 
BY ID_PART ENTRYPT PERIOD; 
RUN; 
 
PROC MEANS DATA = PART NOPRINT; 
VAR  DMND; 
BY ID_PART ENTRYPT PERIOD; 
OUTPUT OUT = FINAL 
SUM = TOT_DMND; 
RUN; 
 
DATA FINAL1; 
SET FINAL; 
IF TOT_DMND<=0 THEN TOT_DMND =0; 
RUN; 
 
DATA XYZ; 
SET FINAL1 (KEEP = ID_PART ENTRYPT); 
PROC SORT DATA = XYZ NODUPKEY; 
BY  ID_PART ENTRYPT ; 
RUN; 
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DATA DATES; 
SET XYZ; 
KEEP ID_PART ENTRYPT PERIOD TOT_DMND I; 
START = TODAY(); 
DO I = 1 TO 12; 
PERIOD = INTNX('MONTH',START,-I); 
TOT_DMND = 0; 
OUTPUT; 
END; 
 
FORMAT PERIOD MMDDYY10.; 
PROC SORT DATA = FINAL1; 
BY ID_PART ENTRYPT PERIOD; 
RUN; 
 
 
 
PROC SORT DATA = DATES; 
BY ID_PART ENTRYPT PERIOD; 
RUN; 
 
DATA STOCK2; 
UPDATE DATES (IN=IN1) FINAL1 (IN=IN2); 
BY ID_PART ENTRYPT PERIOD; 
IF IN1; 
RUN; 
PROC SORT DATA = STOCK2; 
BY ID_PART ENTRYPT; 
RUN; 
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DATA MONTH3; 
SET STOCK2; 
IF I IN (1,2,3); 
RUN; 
 
DATA MONTH6; 
SET STOCK2; 
IF I IN (1,2,3,4,5,6); 
RUN; 
 
PROC MEANS DATA = MONTH3 NOPRINT; 
VAR  TOT_DMND; 
BY ID_PART ENTRYPT ; 
OUTPUT OUT = MONTH3F 
MEAN=AVE3; 
RUN; 
 
 
PROC MEANS DATA = MONTH6 NOPRINT; 
VAR  TOT_DMND; 
BY ID_PART ENTRYPT ; 
OUTPUT OUT = MONTH6F 
MEAN=AVE6; 
RUN; 
 
 
PROC MEANS DATA = STOCK2 NOPRINT; 
VAR  TOT_DMND; 
BY ID_PART ENTRYPT ; 
OUTPUT OUT = FINAL2 
SUM = TOT_DMND STD=STDDEV MEAN=AVERAGE; 
RUN; 
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DATA FINAL2; 
MERGE MONTH3F (IN=A) MONTH6F (IN=B) FINAL2 (IN=C); 
IF A AND B AND C; 
BY ID_PART ENTRYPT; 
RUN; 
 
DATA FINAL3; 
SET FINAL2; 
IF AVERAGE =0 THEN COV=4; 
ELSE 
COV = STDDEV/AVERAGE ; 
IF COV<=3 THEN OUTPUT; 
RUN; 
PROC SORT DATA = FINAL3; 
BY DESCENDING TOT_DMND; 
RUN; 
 
 
DATA _NULL_; 
SET FINAL3; 
FILE OUTDD; 
PUT @1  ID_PART $CHAR7. 
@9  ENTRYPT $CHAR4. 
@14 TOT_DMND 12.3 
@28 STDDEV 10.3 
@40 AVE3 10.3 
@50 AVE6 10.3 
@60 AVERAGE 10.3 
@70 COV 10.3 
; 
RUN; 
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PROC SQL; 
CONNECT TO DB2 (SSID=D7P2); 
CREATE TABLE FIXRQT AS 
SELECT * 
 
 
FROM CONNECTION TO DB2 
(SELECT 
A.ID_PART                                        = AS ID_PART 
,SUM(A.FIX_REQT_QTY)                 = AS FIXQTY 
,B.ENT_PT_SRC_CUST_CD            = AS ENTRYPT 
,C.PART_COST                                 = AS STDCOST 
 
FROM 
D7FC005$.V_DW_PT_FIXREQT          A 
,D7FC005$.V_DW_PT_SRC_INVCTL  B 
,D7FCGL01.V_DW_PART_COST        C 
 
 
WHERE 
A.ID_PART                                       = B.ID_PART 
AND A.ID_PART                              = C.ID_PART 
AND A.SRC_CUST_CD                   = B.SRC_CUST_CD 
AND A.START_DT                         < CURRENT DATE + 2 MONTHS 
AND A.STOP_DT                           >   CURRENT DATE 
 
GROUP     BY 
A.ID_PART,B.ENT_PT_SRC_CUST_CD,C.PART_COST 
ORDER BY 
A.ID_PART,B.ENT_PT_SRC_CUST_CD,C.PART_COST 
WITH UR FOR FETCH ONLY); 
%PUT &SQLXMSG; 
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DATA INVTRY; 
INFILE INDD; 
INPUT @1  ID_PART $CHAR7. 
@9  ENTRYPT $CHAR4. 
@14 TOT_DMND 12.3 
@28 STDDEV 10.3 
@40 AVE3 10.3 
@50 AVE6 10.3 
@60 AVERAGE 10.3 
@70 COV 10.3 
; 
IF COV<=.3; 
RUN; 
 
 
PROC SORT DATA=INVTRY; 
BY ID_PART ENTRYPT; 
RUN; 
 
DATA FORDATA; 
INFILE INDD1; 
INPUT 
 
@1 ID_PART    $CHAR20. 
@23 ENTRYPT    $CHAR6. 
@29 FCST_GRP  $CHAR3. 
@32 FCST_DT   YYMMDD10. 
@42 EFFIN_DT  YYMMDD10. 
@62 SFTY_STK  PD5.3 
@82 EP_ED     PD4.1 
@86 SFTY_FCT  PD5.3 
@93 FCST_MDL  $CHAR2. 
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; 
 
 
 
 
 
 
 
IF EFFIN_DT = FCST_DT; 
IF FCST_GRP='IND'; 
RUN; 
 
 
PROC SORT DATA = FORDATA; 
BY ID_PART ENTRYPT; 
RUN; 
 
DATA INVTRY1; 
MERGE INVTRY (IN=A) FIXRQT (IN=B) FORDATA (IN=C); 
BY ID_PART ENTRYPT; 
IF A AND B AND C; 
IF FIXQTY > 0; 
TOTALVAL = STDCOST*FIXQTY; 
RUN; 
 
 
PROC MEANS SUM  DATA=INVTRY1; 
VAR TOTALVAL; 
OUTPUT OUT=INVNTY2 SUM=SUMT; 
RUN; 
PROC SORT DATA = INVTRY1; 
BY DESCENDING TOT_DMND; 
RUN; 
PROC PRINT DATA = INVTRY1 (OBS = 50); 
RUN; 
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DATA _NULL_; 
SET INVTRY1; 
FILE OUTDD; 
PUT @1  ID_PART $CHAR7. 
@9  ENTRYPT $CHAR4. 
@14 TOT_DMND 12.3 
@28 STDDEV 10.3 
@40 AVE3 10.3 
@55 AVE6 10.3 
@70 AVERAGE 10.3 
@85 COV 10.3 
@100 FIXQTY 10 
@110 STDCOST 10.3 
@125 FCST_GRP $CHAR3. 
@130 SFTY_STK 10.2 
@145 EP_ED 10.2 
@160 SFTY_FCT 10.5 
@175 FCST_MDL $CHAR2. 
@180 TOTALVAL 10.3 
; 
RUN; 
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6. Analysis: 
 

 
Note : From the project methodology  above programme code  we 
have extracted first twenty five parts in the system which has co-
variance of <=.3 and has positive fixed requirement  in the demand at 
entry point level  for the year 2007 as shown below.. 
 

 

 

 

                                                              Table 1 
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                                                           Table - 2 

 

 

Note :  
 
1 ) In the above graphical representation we can see that the average 
demand for three , six and twelve month is quite similar . 
 
2) The expected demand for the year is almost matching with actual 
demand. 
 
3)  If we analyze the table 1 we can found that two component 
Expected demand and safety stock combine together is sufficient to 
full fill the average demand, if we have Stable demand history for 
parts.  
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                                                      Table - 3 

 

Note :  
 

1) In the above graphical representation we can see that co 
– variance is very less which states that demand is 
consistent. 

 
                 The coefficient of variance (CV) can be used to determine    
                  how much variance there is in the data. It allows us to   
                  compare the standard deviation to the average for the    
                  data set. 

 
      Co – Variance =    (Standard Deviation /Mean) * 100  

 
2) As the co-variance is less we can avoid Fixed 

requirement for the first twenty five parts having stable 
demand which we have identified earlier. 

 
 
 



PG Diploma in Supply Chain Management 

 
 

 30 of 32 
 

 

 

 

Cost Analysis

0

200000

400000

600000

800000

1000000

1200000

16
52

301
7

16
50

020
5

51
22

686
9

5P
07

67
9

16
50

021
2

12
26

887
3

5P
020

161

5M
28

949
2

6V
074

596

6V
07

44
23

16
50

016
4

12
26

889
3

12
26

867
2

12
26

890
7

5P
020

26
3

12
26

870
2

5P
020

321

6V
074

610

16
50

023
8

7K
118

136

4K
036

721

10
12

473
69

5P
824

521

12
26

872
30

2J
35

064
5

In
 d

o
ll

a
rs

0

50

100

150

200

250

T
h

o
u

s
a
n

d
s

Fixed Requirement Average twelve month Demand Expected Demand Dollar Value towards Fixed cost
 

 

                                                            Table 4 

 

Note :   
 

1) In the above graphical representation we can conclude that if 
we avoid fixed requirement for the first twenty five parts from 
the supply chain system  we can save around  Nine lakhs 
eighty thousand dollars which is a considerable saving amount . 

 
 
2)  By implementing the fixed requirement reduction we can 

increase the average working inventory turnover. 
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7. Conclusions 

 
 

 
1) With the above analysis we can come to the conclusion that the 

first twenty five parts   has a constant demand history thus we 
can save inventory holding cost by decreasing the quantum of 
safety stock and avoiding fixed stock. 

 
 

2) Stastically we have concluded that  in above analysis when we      
     have kept the  co-variance <= 3 we can see that the demand   
     Pattern is quite consistent. 

 
3) We can conclude that if we avoid fixed requirement for the first 

twenty five parts  from the supply chain system  we can save 
around  Nine lakhs eighty thousand dollars which is a 
considerable saving amount. 
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