Effects of SBQ on MFG Variance
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Let’s first set the stage:

I created four identical BOMS named “ASSY$” except that each had a different Standard Build Quantity (SBQ). The BOMs were differentiated by having the revision reflect the SBQ.  They were 20, 50, 200, 500.

Then I created four work orders for each assembly, with the same series of work order quantities (20, 50 ,200, 500.

These sixteen work orders represent this combination of conditions:
Each work order was fully kitted, and then all transaction records deleted so to be able to focus on the transactions resulting from the steps following.

Then each work order was moved to FGI, and each work order had the kit closed.

I then examined the resulting transactions which are shown below:
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WO Calculated  Calculated Issue
7 |WO#SBQ Gty |dbler dber  dbjer  StdCost | lssuecost bomcost  MigVar Issuecost  bomcast | RndVar bom cost | cost
6] 2 20 20 $15347.00  $0.00  $26.00 $767.35 $0.00 | $14,720.00 $14,692.00  $26.00 $15347.00  $15,350.00
9| 3 o0 &0 §3B3750  $95250  §1000 §767.35 | $37,39500 $3B77E0  -§96250 | $36740.00 §3673000  §10.00 3836750 $37,39500
10| 1 20 200 §15347000 §589500  $000 §767.35  $147 57500 §153470.00 -$569500 5000 | $15347000  §147 57500
11| 4 20 500 §383E7500 $1572000 9000 §767.35  $367,995.00 §383,675.00 -§15.720.00 $000 | $38367500  §367 95500
12
13| 5 50 20 §1495400  §39300  $2600 §74770  §1537500 $1495200  $39300 | §1472000 §1468200  §28.00 §1495400  $15350.00
4] 6 50 50 $37,385.00. $10.00  $747.70 $0.00 | $36,740.00 $36,730.00  $10.00 $37,385.00  $37,395.00
15| 7 50 200 §14954000 §196500  $000 §747.70  $147 57500 §143,540.00 -§196500 5000 | $14954000  §147 57500
15| 8 50 500 §37385000 §589500  $000 §74770  $367,955.00 $373850.00 -$5.95.00 000 | §37385000  §367 95500
17
18] 9 200 20 §1475750  §58950  §2600 §737.88  §1537500 $1478550  $50950 | §1472000 §1469200  §28.00 §1475750  $1535000
18| 10 200 50 $3689375  §49125  $1000 §737.88  §3739500 $3690375  $49125 | §3674000 §3573000  $10.00 §3689375  $37,39500
20| 11 200 200 $14757500  $0.00  $0.00 $737.88 $0.00 $0.00 | $147575.00  $147,575.00
21| 12 200 500 $36693750 §96250 000 §737.85  $357.95500 §36B93750  -$962.50 000 | §36693750  §367.95500
2
23| 13 500 20 $1471820 62880 2800 §73591 | §1537500 §1474620  $62880 | 1472000 §1459200  §2500 §1471820  $1535000
24| 14 500 50 §3679550 §56950  §1000 §73591 | §37.39500 $360550  $50950 | §3674000 §3673000  $1000 3679550 $37,395.00
25| 15 500 200 $147,8200 §39300 000 §73591 14757500 §147,18200  $39300 5000 | §147,8200  §147 57500
26 16 500 500 $367,955.00  $0.00  $0.00 $735.91 $0.00. $0.00  $367,955.00  $367,955.00





The db/cr columns identify the values for inventory, Manufacturing Variance and Round Variance, as they are in the GL and Trial Balance. The standard cost is that resulting from the cost rollups for each of the four SBQ conditions. The first set Issuecost/Bomcost reflect the information from the mfgrvar table for manufacturing variances, and the second set (com M – O) reflect the information in the same table for rounding variances.
Column Q represents a calculated BOM cost, and a Calculated Issue Cost, as determined from the following section.

By changing the SBQ quantity in Green, I could duplicate the values determined in the cost rollup and the Costed BOM.
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Calculated Values

PN
2250001305
2250001311
2250001431
105-0003710

2250001305
2250001311
2250001431
105-0003710

stdcost gty SetupScra Scrap Gty

Kit gty for work order of

20 50 200
80 200 800
2 52 206
86 178 637

520 1270 5020

§14,757.50 §36,893.75 §147575.00

$12,000.00 §30,000.00 §120,000.00
$42000 $1,04000  $4,12000
$215000 §4,45000 §1592500
$780.00 $1.90500  §7530.00

$15,350.00 §37,395.00 $147 575.00

500
2000
515
1555
12520

$388,937.50 <-Bom Cost (dependant on SBQ)
$300,000,00
$10,300.00
$33,675.00
§18.780.00

$367 955.00 (constant values, independent of SBQ)




[image: image4.png]AL B C | D E F
65 MigVar
67 SBQ > 2 50 200 500
66 2 5000 §39300 958950 962880
63 WO Oty 50 598250 5000 §49125  §589.50
70 200 $589500 -§196500  S0.00 §393.00
7 500 51572000 -§589500 -§96250  $0.00
72
73 Round Var
7 SBQ > 2 50 200 500
75 20 §2800  §$2800  §2600 52800
76 WO Oty 50  $1000  $1000  §1000  §10.00
77 200 50.00 5000 5000 5000
78 500 $0.00 §0.00 5000  $0.00





Now combining all of this information, We can see the net effect on variances for each condition.
Now I want to explain these variances in more detail.
The setup cost is considered a constant quantity for a part so endowed, as the particular part will always have the same quantity consumed in the process of setting up production for a work order. It is usually involved when a leader for a reel of parts is expended in loading the parts for assembly. Each work order will have the same number of components added to the Kit, regardless of Work Order Build quantity. But if we considered adding the full quantity of setup parts to the BOM, the standard cost of the BOM would become prohibitively excessive. A kit for 100 parts will use the same number of setup parts as a kit for 10. In order to combat this pricing structure, we wanted to amortize the setup quantity of parts over the whole work order when establishing a standard cost for the assemblies involved. So if the work order was for 100 assemblies, and the setup quantity for a part was 25, then the contribution to the standard cost for the setup parts would be 0.25 times the part cost. If all work orders were at a quantity of 100, then we could call the standard cost of the total assembly to include a fraction of a component.

But if a work order was started for just 10 assemblies, amortizing the cost of the setup over this many assemblies would end up costing 2.5 parts time the standard cost of the part.

Obviously, it is not likely that every work order will have the exact same number of assemblies to build. Our solution to this dilemma was to instigate a Standard Build Quantity (SBQ), against which the setup cost would be amortized, and the individual standard cost of the assembly would be so reflect this by being costed at the amortized price of the setup.

So, given constant components, including some for setup scrap,  the standard cost of an assembly will be higher for smaller SBQ, and lower for larger SBQ. Below is an illustration of this effect:
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If you look at the setup scrap cost for 1 assembly, it comes to $655.00. Amortizing that over 20 assemblies yields the $32.75 value. Over 50 = $13.10, and so on.
To test this calculation, the setup cost per SBQ is multiplied by the actual quantity in the work order:
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And then subtracting the $655 (the total value of the setup material) from each extended value above gives the exact value of the manufacturing variance.

Putting this another way, if the assembly in the example above has a standard cost figured using the setup costs, and at an SBQ of 20, the standard cost will compute to $767.35. But if a work order of 50 parts is assembled, the standard cost will be overstated, because of the setup amortization. At the conclusion of the work order and kit, the work order for 50 parts will have been given a credit to WIP of more than needed for the actual cost in WIP from the Kit Issues. In fact, the amount of this excessive credit is $982.50, as can be seen in the first image of the spreadsheet above. The Manufacturing Variance will correct this over-credit by adjusting the WIP account accordingly.
Likewise, if the standard cost for the assembly is calculated using an SBQ of 50, and a work order is initiated for a quantity of 20, then there will a variance in the opposite direction – not enough value is removed from WIP, so there will be a manufacturing variance in the opposite direction of $393.00, as seen in the spreadsheet above.

Now, if there are additional variances to the Kit, either by shortages not completed, or overissues left in the kit, or by additional line shortages adding parts not required for the kit, then there will be manufacturing variances to account for these situations. So the Manufacturing Variance will be the total of the Manufacturing Variance attributed to different materials used that called for by the kit, and the SBQ standard versus the actual work order quantity. 
Additionally, there is a minor variance involved when there happens to be partial quantities in the BOM for scrap. The standard cost is based on precisely the percentage of scrap needed based on the Quantity per Assembly for the BOM. But if the work order quantity happens to be such that the extension equals a whole part, then there is no problem with the cost of the unit pricing. But if the extension of the quantities of scrap parts ends up being a fraction of a part, then the quantity is rounded up to the next integer number. Now this difference is small, but nevertheless, needs to be dealt with to avoid inflating the WIP values. To account for these differences, we have instituted the Rounding Variance. This variance for each component will not exceed the standard cost of a single component itself, and may be between zero and the cost of one component.
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