
The Design Engineer’s Guide for Total 

Product Cost Using DFA

Matthew Miles

DFMA and Value Engineering Manager

2016 International Forum on DFMA

Boothroyd Dewhurst



Topics

• Product Cost Breakdown

• DFA  Analysis

• Finance Basics and Overhead

• Total Cost of Ownership

• DFA Examples

2



Product Cost

• DFMA Experience – Where is your company?

• Initial interest in DFMA

• Completed an introductory DFMA workshop

• Restarting the initiative

• DFMA is established, fully implemented

• Product Simplification and Cost Improvement
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Understand how to apply DFA towards materials, labor, and overhead costs

Materials 72%

(Piece Part Costs)

Overhead 24%
Labor 4%

Source:  Boothroyd Dewhurst, Inc.



DFA  Applications

Product state

• New Concepts/Next Gen – initial CAD layout, before launch

• Existing Product – baseline the assembly

• Cost Reduction – sustain existing product

• Benchmarking – understand the competition’s design/cost
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Design Data

• Theoretical Min. Part Count

• Total part count

• DFM part  & tooling costs

• Assembly time

• Assembly operations

• DFA Index

• Total product cost

• Total production life cost

• Suggestions for redesign

Product DFA  Analysis



Design Data from DFA
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Product

Materials $700

Labor $50

Overhead $250

$1000

Let’s walk through an example:

Example Summary



Product Cost Breakdown
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Materials $700 (70%)

Labor $50    (5%)

Overhead $250 (25%)

• Parts

• DFM should-costs

• Tooling (Amortized)

• Supplier quotes

• Known off the shelf costs

• Direct Labor Rate

• Average salary of the workers 

who touch the parts

• For this example:

2.00 hour assy routing @ $25/hr

• Overhead rate at the site where the 

product is manufactured

• Typically shown as a percentage

• For this example: 500%

• (Overhead Labor Rate = $150/hr)

Example Product



DFA – Materials (Parts)
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Category 1

Materials

$700

Category 2

Source:  Boothroyd Dewhurst, Inc.

Materials $700

• DFA – Minimum Part Criteria

• Ideation – Category 1’s

• DFM – Mfg. Alternatives

• Impact to Total Cost



Dynisco/Viatran – 2013 DFMA Forum
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510 511

• DFA Index 7.0 9.6

• Part Count 102 66

• Fasteners 82 46

• PCBs 2 1

510 511

Part Count

Total Mfg. Cost

Labor Time

Reductions to:

Pressure Transducer Assembly



DFA – Labor (Assembly Time)
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Labor $50 2.0 hrs

• Assembly time = “Touch Time”

• Category 2 & 3 parts

Category 2 example

Reduce Labor Costs by understanding 
detailed assembly time with DFA



Finance Basics and Overhead
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Operating Profit = Revenue – COGS – SG&A

Product Gross Margin = Revenue – COGS

SG&A (Selling, General & Admin) – costs of selling, 

engineering, finance, IT, HR and admin. (salaries)

Cost of Goods Sold (COGS) – direct costs attributable to the 

production of the goods sold or delivery of services provided by a 

company.

• Materials, Labor, Overhead

• Overhead – rent, utilities, maintenance/repair/operations (MRO), 

shipping/freight, bin/bulk items (fasteners/hardware)

The Design Engineer 

can disregard SG&A

for analysis purposes



DFA – Overhead
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Overhead $250

• Custom Operation in DFA

Applied Overhead to Product =

Assy Time x Direct Labor Rate x Overhead Rate

7200s x $25 x 500% = $250

DFA Operation Library



Product Cost Summary
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Example Product - Before

Materials $700

Labor $50 2.0 hrs

Overhead $250 500%

$1000

After - DFA Application

Materials $350

Labor $25 1.0 hr

Overhead $125 500%

$500

• New Concepts/Next Gen Designs – set standard Gross Margin at launch

• Existing Product/Cost reduction

• Materials reduction – reduced cost, improved Gross Margin

• Labor/Overhead reduction – create opportunity, increase capacity

• Benchmarking – full cost & Gross Margin estimate
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Total Cost of Ownership



Total Cost of Ownership
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TCO

• Strategic sourcing decisions

• Where to build the product

• Custom DFA Operation

• Compare site locations

TCO Inputs
• Risk factors

• Product volume

• Lead time

• Material, Labor, Overhead

• Transportation costs

• Cost of Poor Quality

• Build site profit

• Inventory carrying costs

• Recurring Costs

• Transition & setup costs

What do you get?

• 1-year snapshot of TCO costs

• Revise inputs for additional years

• Chart costs (i.e. Years 1 thru 5)

Materials

Labor

Overhead

TCO

Costs in DFA



TCO Inputs into DFA Custom Operation 
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• Risk factors per build site

• Rank risk factors with a 1 thru 17 weight

• Probability of occurrence 0-100%

• Enter remaining TCO Inputs

USA



TCO Inputs into DFA Custom Operation 
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• Risk factors per build site

• Rank risk factors with a 1 thru 17 weight

• Probability of occurrence 0-100%

• Enter remaining TCO Inputs

China



TCO Inputs into DFA Custom Operation 
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• Full screen capture 

of TCO operation in 

DFA looks like this…

Risk Factors

Product & 

Site Inputs

Compare TCO Costs 

between Build Sites
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Real-World Examples



DFA – Product Design Example
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• New Concept/Next Gen Design

• DFMA used to quantify part count, 

labor time, and total cost

• Concept 1 & 2 ideas combined

resulted in the Concept 3 design

• From 1 to 3:

• Labor time -47%

• Total estimated cost -32%

1 Concept 1

2 Concept 2

3 Concept 3

1
2

3
Applied early, DFA reduces total product 

cost before launch to production



DFA  Labor Time vs. Time Study
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• 81 min. / 4854.52s in DFA

• Category 2

• 13 nylon standoffs

• Threaded, 510.36s

• 8 minutes of Labor!

• Move to snap-in supports 

Example Product:

Conducted time study 1.48 hrs / 89 min.

DFA assembly time 1.35 hrs / 81 min.

DFA vs. Time Study -9%

Identify the “pain-points” in assembly with DFA and improve



DFMA and TCO Analysis
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• Analysis request to VAVE Group

• Full DFMA & TCO analysis on an existing US built product

• Determine if manufacturing site should change

• Most cost effective decision

• Analysis

• DFA on product assembly

• DFM on 50+ parts

• Labor/Overhead Comparison

• Total Cost of Ownership

Cost 

Summary

US

Existing
China Asia

Labor Rate $33.00 

Overhead Rate 503%

Labor Hours 18

Materials, $ $X

Labor, $ $594

Overhead, $ $2,988

Total Product 

Cost
$X ? ?

TCO Cost $X ? ?



Total Cost of Ownership in DFA
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• Second, run TCO analysis

TCO Inputs – Custom DFA Operation

• Overall risk factor per build site

• Product volume

• Lead time

• Material, Labor, Overhead Costs

• Transportation costs

• Cost of Poor Quality

• Build site profit

• Inventory carrying costs

• Recurring Costs

• Transition & setup costs

Cost 

Summary

US

Existing
China Asia

Labor Rate $33.00 $4.56 $2.04

Overhead Rate 503% 600% 1020%

Labor Hours 18 18 18

Materials, $ $X $X $X

Labor, $ $594 $82 $37

Overhead, $ $2,988 $410 $375

Total Cost $X -23% -24%

After TCO $X ? ?

Analysis Steps

• First, determine total cost for each site

• Materials, Labor, Overhead



DFMA and TCO Analysis
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• Analysis request to VAVE Group

• Full DFMA & TCO analysis on an existing US built product

• Determine if manufacturing site should change

• Most cost effective decision

• Decision:

• Minimal savings if moved

• Stay with existing mfg site

• Cost reduction of the product 

through sustaining activities

Cost 

Summary

US

Existing
China Asia

Labor Rate $33.00 $4.56 $2.04

Overhead Rate 503% 600% 1020%

Labor Hours 18 18 18

Materials, $ $X $X $X

Labor, $ $594 $82 $37

Overhead, $ $2,988 $410 $375

Total Product 

Cost
$X -23% -24%

TCO Cost $X -2% -9%

(Year 1 Cost Comparison)



Total Product Cost Using DFA

• DFA and the Product State

• Total Product Cost

‒ Materials

‒ Labor

‒ Overhead

‒ TCO

• Real-World Application 

Examples

• Design Decisions

Products

DFA  Analysis
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DFA provides the critical data for product 
simplification and cost to guide the Design Engineer



Thank you!

Questions?

25


