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Project Design and Design to Cost
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a4 VIR

WisoP - =

A

Bu: ss Innovat ' I
and Photonics I : G

What Innovation is really about

Innovation is the implementation
of a technical or organizational novelty,
not just its invention. *

*J. A. Schumpeter
1883-1950
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Different Types of Innovation
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new radical, technological innovation
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incremental innovation

Technology / instruments

established

New Business, Blue Oceans

disruptive innovation
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But unfortunately, true Innovations are not
always easy to discover 4
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Or: The road to innovations is paved with roadblocks —
»Innovation-Funnel”

10,000 - N Handelsblatt

3000 Raw Ideas (Unwritten) Der schwierige Weg zur Innovation
Mohr denmn jo sined Untemnchmoen auf nooe Produkte, Dienstle und

1000 -

angrwksen. Dich ach bt dher Suche
g 300 Ideas Submitted
e}
S 100 - 125 Small Projects
2
£ 9 Early Stage Devel.
= 18 A, 4 Major Devel.
\ 1.7 Launches
1 4+— — ™, { Success

1 2 3 4 5 6 7

Stage of New Product Development Process

Quelle: Stevens, Burley: 3000 raw ideas = 1 commercial success, Research
arlsruhe School of Optics

1997, 2007
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Diff i
of a specific value implemented with their projects or products

Value Difference in profitability

Open to the outside

Diversity in the team

Favor radical, disruptive innovation
Short time to prototype / market

Creativity based on factual competence

Stick to the tried and true - 58%

VIR

Source: Harvard Business Manager, German Edition, January 2006
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The Discipline of Innovation
Innovate or Die

What all the successful entrepreneurs

| have met, have in common is not a — ;

certain kind of personality but a commitment-.‘“ﬁ '
to the systematic practice of Innovation. *

* P. F. Drucker, Famous Economist
1909-2005
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Structured Innovation Process is Needed to Focus Resources

Idea Generation __ Product Development

Product Roadmaps

Radar Search

_ =

New Business Generation Product Generation Process
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New Business Generation Process

@ Evaluate & Plan © Validate & Demonstrate

© Screen & Select
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Tollgate Il criteria allow focused discussions in the Carl Zeiss
Venture Board

Criterion ) Comments
More attractive than alternatives
BuEfifEss Unique selling point for CZ
model Unique selling point is sustainable
Letter of intent from lead customer
Mentor- Suitable CZ SBU
ship Heads of divisions/business groups appointed
as mentors
Initial sales in 2 years from Tollgate Ill onwards
BuefifEss Sales potential CZ > €50M
Caeie Target EBIT margin > 5%
12-year DCF >0
Project team appointed
Prole_ct Measures for unfamiliarity risks
planning
Validation milestones for uncertainty risks

Karlsruhe School of Optics: ahq_Photonics | WS 2012 |

/

Structured Innovation Process is Needed to Focus Resources

Idea Generation __ Product Development

Product Roadmaps

Radar Search
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New Business Generation Product Generation Process
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Technology Radar
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Topic I: How to manage an R&D project

» Define term “R&D project”:
+ Show Stage-Gate-Process and Focus on product R&D part
* Input: Market Driven Requirement Spec
» Output: Hand-over of final product design to production

» lllustrate Continuous cross-functional involvement of Product Management,
Marketing, Production, Purchasing, Service

* Introduce R&D Project KPIs: Time, Budget, Features
+ Show project planning and tracking of KPIs: Activities, Work packages,
Interfaces, Milestones, Critical Path

From ,design“ to ,manage" an innovation project

Karlsruhe School of Optics a‘nq_Pholonics | WS 2012 | _,/

e




Business Innovation}n\.Optics
and Photonics

The ,Fuzzy Front End“ — The Definition Phase

What is the “Fuzzy front End” ?
e Fuzzy!
* |tis when the product idea is born and the business rational
investigated, when market opportunities really exist !
* Itis when we actually create a business !
“Fuzzy Front End” typically lasts a long time !

A month delay in the “Fuzzy Front End” has the same cost as a month
delay in the “End Phase” of a project !!

It's a cheap place to shop, i.e. it's easier to get a reduction of cycle time
here than it is to get it anywhere else !!!

Be aware: The market clock is ticking without mercy !

» So it should be extremely important, but what we see is
an urgency paradox !
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Urgency Paradox

The market opportunity

The sense of
urgency

Time relative to competitor’s mkt
introduction of a new product

=aa—"—

|:> The real money is wasted in the beginning of the PGP !

Excercise: Calculate the cost of delay in a business plan !
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PrOdUCt Development Phase Responsible Involved
Process Gen. Mgr. Marketing

Market research phase Sales
R&D
PM Marketing
Concept Phase Sales
Definiton Phase Finance
R&D
»the right product” Project R&D
Planning [managen PM, QA
Phase Service
\/ Manufacturing
Project R&D
Development manager PM, QA
Realization Phase Phase | SarieR
(Prototype) Manufacturing
»develop the product Development Project RD)
correctly* Phase Il = manager Manufacturing
design QA, Service
transfer PM
Product Gen. Mgr. PM
Introduction Marketing
\/ Sales
Service
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Topic Il: Design to Cost and how to achieve it

Step 1: Determine target cost:
+ Benchmarking with comparable products
» Use case evaluation, price sensitivities, margin structures
» Output : > target cost

» Use cost split of comparable systems to break down targets

» Identify cost levers and focus on them

» Start with design to cost already in concept phase

» Regular review cost-performance trade-offs and update requirement specs
(various tools like conjoint analysis)

+ Design to Cost and suppliers/outsourcing
+ Platforms

Karlsruhe School of Optics\a‘nq_Pholonics | WS 2012 | _//
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Basis of Product Cost
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Process Design

Product Design +

= Product Cost
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Traditional Cost Management

Product Requirements
Product Design
Internal Cost Estimates
Make / Buy Analysis

Supplier Pricing

Production

Periodic Cost Reduction
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Design Impact on Product Cost

Product Costs
Committed

Ability to
Reduce
Costs

/ ISOP

Product
Costs
Incurred

Concept Product Testing & Production
Development & Process Production
& Feasibility Design Launch
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Target Costing and DeS|gn to Cost

Product Requirements
Selling Price less Profit

Target Cost & Allocation

Product Design: Make / Buy Analysis
Early costing &
design iteration to

achieve target cost

Supplier Pricing

Production

Continuous Cost Reduction
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Target Costing and Design to Cost (DtC)

Target Costing is the
front end process of
assessing the market,

Design-to-Cost is the
backend process of
designing products to
achieve the target cost
and planned profits

establishing a target
price, deriving a target
cost & planning profits
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Achieving Design To Cost

Design to cost actions can be taken in each
Concept stage of the development process
Development

Assembly
Design

Process
Design
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Achieving Design to Cost One Must Address the Entire Supply Chain

Distributor/

Tier 2 Tier 1

Supplier Supplier AT e, Retailer ST
« Early supplier * Product cost * Create efficient « Understand
involvement models/cost distribution customer needs
- I estimating for system & priorities
« Realistic specification decision-making
- Design for * Direct sales *« QFD
Manufacturability * Explore concept & + Packaging « Conjoint

design alternatives

« Function analysis « Function analysis + Sourcing to analysis
minimize
« Product cost models - Design for logistics
Manufacturability,
Assembly & Test

* Process Automation
& Integration

* Process
Re-Engineering
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Design for Manufacture means..

* To know the technological capabilities of different manufacturers
* To now advantages and disadvantages of technologies

» To develop devices (design and tolerances) which are using this
advantages and are not sensitive to disadvantages

—
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Suppliers & DtC

+ Get key suppliers involved early - use their expertise in early stages with
evaluation of design alternatives

* Understand their process capabilities
* Obtain and apply their DFM/A guidelines

*  Work with suppliers to develop cost models that both organizations can
jointly use
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Establish Target Price & Cost

Define Market & Conduct Market Research

Perform Competitive Assessment

N

Determine Preliminary Product Requirements
==

Assess Market Price & Affordability vs. Volume

Establish Market-Driven Target Price

Subtract Profit, etc. to Determine Target Cost

2

Allocate Target Cost to Subsystems/Modules
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Maximizing Value in DtC

Maximizing value - finding the optimum mix of function and capability

How do you determine which features and functions are of interest to
customers ?

How much they are worth to customers?

’&'i"ww
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Conjoint Analysis

* A methodology for exploring subjective customer views on the relative
value of product features

» Avoids direct questioning, e.g., “what are you willing to pay for this
feature?”

* The customer is asked what they are willing to pay for a particular product
feature indirectly by choosing a preference for a product with a set of
features at a price

» The resulting analysis show directly the contribution of each product
feature to the total product utility

» Conjoint analysis can be used to determine to what extent a product’s
perceived value changes if some particular product feature is modified

SO e l V?f: o \
O ’ \.\
¥ >




W SOP ==

Allocate Target Cost to Provide Targets for Designers and to Monitor

Allocate based on:
« Last generation product
* Preliminary cost estimates
» Cost reduction %
Consideration of new technology

Recent cost reduction efforts Aucxiliary Product Target

Changed functionality/performance PSWGF Cost: $66,000
nit ' '

. Fuel Cost
Turbine  Gear Box Generator System FADEC Reserve
Allocation %: 47% 12% 19% 6% 11% 5%
Target cost: $31,020 $7,920 $12,540 $3,960 $7,260 $3,300

W
he School of Optics an Photonics | WS 2012 | m |
K

A
Bill of Material (BoM)
Show cost information  Sort data by clicking on field Material Labor
Target Cost Current Est/Quoted | Current Estimate
Description Qty Per[ Unitof | Make/ [ Rev. | Revision | Unit Cost Extended | Unit Cost | Extended | Unit Cost | Extended
Meas. | Buy/Std | Level| Date

MANUFACTURED ASSY Upconverter | 1| EA | Make | D | 15-00t03 X -
MACHINED PART HOUSING T | EA | Make | C |27-Aug03 X 0.0000 647300 300)
UPCONVERTERERTER - --
MACHINED PART Upconverier SUB- | 1| EA | Make | F | Z26-Aug03
COVER
MACHINED PART COVER REAR T | EA | Make | F |26Aug03 X
1ST CONV
MACHINED PART GND PIN EXT 6 | EA | Make | C |13May03 X 0,00
PRESS FIT
MANUFACTURED ASSY CARRIER, | 1 | EA | Make | F | 25-5ep03 0 706,700
UPCONVERTER VIRGO - -
MANUFACTURED ASSY Upconverter| 1| EA | Make
COVER ASSY
TRANSISTORNPN 57,10V T | EA | By X
FILTER EMIFEEDTH 100P 80- T | EA | Buy X
20%,200V,SPEC
PCASSY UpenvirTRBLK BIAS MOD.| 1| EA | Make X
SCREW,SOCKET HD CAP.060,125 | 13 | EA X 00000 0.0250
SCREW, PAN,PHIL,PCHLN3 B | EA X
M3X10MM,PHIL,PNHD,SST
PRODUCT K-CONNECTOR GLASS | 3 | EA X 0.0000]  0.7700
PRODUCT FEMALE LAUNCHER 3 | EA 0000
CONNECTO

A
e — S — Achieving the Objectives

dapior Plte rep 5173 Ex b Monltorln
Spring Clamp Prep. —lmlm—mm y g
WeldmentAssyMachining zmm.m.m
Nozzle Assembly uez [ 71.05] 109%| [ 71.05| 109%|  77.05] 109%|
InsertPrepration e m
Skelaton Assembly [zof s _ssorleam s 7 307 56w
Material Cost .‘Zﬂ---ﬂ
Scrap [ S505.51] 57390 | 57300 aw| sr300[_ | 51300] |
Warranty Cost it [l ool S oocolSam ol xS
m

Initial cost projection /
— cost of last model

— — - .
Target cost (DTC objective)

Time

V.4
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4 g 4" N \\

Value/Function Analysis

» Structured approach to defining a problem, gathering data, brainstorming &
developing improvements in value

Analyze the function performed by an item & relate component /
mechanism costs to the functions they perform

» Consider how to avoid the need for functions and find lower cost ways to
perform functions

Performance & capability Function
VALUE = =
Cost Cost
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Defining Functions

Defining Functions WORK FUNCTIONS

VERBS NOUN
Amplify Attract Change Measurable Non-Measurable
3 3 3 Collect Conduct Control Current Circuit
Function: an intent or purpose that a product is expected to perform Emit Enclose Filter Energy Component

Hold Impede Induce Flow Damage
Insulate Interrupt Modulate Heat Device
Prevent Protect Reflect Load Part
Repel Shield Transmit Torque Repair
Weight Table

SELL FUNCTIONS
VERBS NOUNS

Create Appearance Beauty

Decrease Color Convenience

Enhance Cost Effect

Establish Features Finish

Improve Form Prestige

Increase Style Symmetry
Texture

Describe functions in the simplest terms to better think in terms of the abstract

Overcome psychological inertia and think more broadly about how the
function can be performed

Think of design in terms of functions to be performed rather than
mechanisms to accomplish a function

Verb-Noun description of each function
Use active vs. passive verbs (“support weight” vs. “provide support”)

Use measurable nouns - quantitative & unambiguous (e.g., weight, force,
load, heat, light, radiation, current, flow, etc.

ASOP sy

Simplify Concept Design

Functions

“The best design is
the simplest one that works.”

Improve Appearnace

Eraser a a
Metal Band . | d
Lead . .
Body : | . 5 o5 | 40|36
Paint . |
| 1292[15[43] 4]13] 6[20f29 }96)27{.67] 2 |05 | 205 | 13]38] 2

Albert Einstein
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©
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—
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Competition or Partnership with Suppliers

Competition

» Believe there are more savings
through competition
Competition based on specifications
or preliminary drawings
Specs not oriented to
supplier’s/subcontractor’s
capabilities or product to maximize
competition

Partnership

Believe there is more savings
through an effective partnership

Brought in earlier in the process

More effective cooperation to
achieve requirements

Specs oriented to
supplier’'s/subcontractor’s
capabilities or product

Busiress Innovation ih, £ : ‘a/i' I(SOP ﬁ
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Example Cinemizer®
Networked product development in complex partner landscape

Multimedia Concept partners
devices Strength Weaknesses
« Creative ideas « Unreliable planning
Germany f{rae 3 « High flexibility  Less focus on cost and
o

« Trial and error possible
» Focus on functionality

manufacturability

Germany i “.' _"
o

Germany @]MﬁtTUS

us EIKOPIN |

Connect concept and

execution partners

—_— early on !
RN JENOPTIK Y

I GEW{HF\NY
Singapore [t YT Key Execution partners

Singapore ﬂq”.L-m}_\ Strength Weaknesses
« Asia: High flexibility + large

« Focus on cost and « Limited idea contribution
Corporate
+ Service
Center cost competitive resources

manufacturability * US + Germany: Limited
: . . v
arlsruhe School of Optics an Photonics | WS 2012 | . | 4
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* Mostly reliable planning flexibility and resources
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Achieving Design To Cost

The first step is culture change with development
personnel
» Change from a primary focus on schedule and
performance
» Change to a balanced focus on performance,
cost, and time to profit
» Management has to communicate and reinforce
this message

Back up

\ 7 W
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Ten Steps to DTC

8. Consider the supply chain & involve suppliers

gsor @

Topic lll: High leverage of external partners necessary to enter new
business arenas

Carl Zeiss with tremendous pool of competences even in areas outside its core business
« Zeiss also with consumer electronics and mass production experiences
« A mixed team of externally hired and internally staffed export is the optimum

Clear benefits of external partners
« Risk sharing and low asset base
« Faster learning curve for Zeiss
* Global networking enables combined leveraging of cost and expertise
advantages

Interface management to external partners consumes a lot of energy and effort

Global network difficult to align, especially if the project cannot be fully
modularized

For areas new to Zeiss it is still the best way to in-source market and product
expertise

Be realistic about your expectations and the role of the external partner

Clearly separate concept and execution partners in R&D

- 7. Simplify the design & apply DFM/A and DFT
6. Use cost models to support decision-making
onsider alternatives, trade-offs & op atio
4. |de provement area QFD, VA & Pareto
D & allocate co arge
Balance target price omer needs & spe atio
Orie e compa e to value & pro anageme

« Havein-house expertise to understand and manage the partner’s contribution

Cinemizer would not be a

. v o
| /’-(SOP =
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The New Business Generation Process

Process stages, number of ideas, required resources

System K " ; Serien-
onzeptstudie/ Predesign
P 9 anlauf
' ' v ' ' " ' ' '
- i Stabilisie- 1 ® Produktion
Phase 1 ® Trends ! ® Design- ' ODes\g_n ! @Design/ e i H H
| -Design ! atemativen 1 Studien | Konstruktion 1  rungvon | mit hoher ! !
! - Technologien 1 : ®Entwicklung ! ®Herstellung : ProzeR-und 1 Qualitat, 1 1
| ® Feasibility H | undTestder | yon Werk- | Produkt- | kurzen ! !
! - Simulation 1 | Herstell- | zeugen, | design ! Durchlauf- 1 '
H - Versuche H I verfahren I Prof mitteln, 1 | Zeitenund |} '
' - Material ' ! eProjekt- ! Prototypen- | ! hoherPro- 1 '
' ' ' ' ' ' ' H H
i i 1 planung ' bau, 1 1 duktivitat i H
' ! H | Akzept.EPS | H ! !
' ' ' ! eStart Lifetest ! ! ' '
I 1 ' i i i | H
_ ' ! H . . '
Mel_len- M1.0 M1.5 M2.2/M3.3 M2.4/M3.4 M4.10 M3.6/M5.2 ! H
stein Corporate Produktvor- Konzept- Global Auslief. letzter Process Abkindi- H
Strategy i T i Spec Prototyp Freeze gung H
B '
' ' \
verant. | : [ o |
wortung | e = = : (Serviceieam |
1 ! [ Team Hauptentwicklung ]!
Zeitbedarf | ! : i H
=— 60-100 T 18 . 21 t 6 —
(Monate)
EPS 0O EPS1 EPS 2 EPS 4
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© Screen & Select ‘ ‘ ® Evaluate & Plan ‘ ‘0 Validate & Demonstrate
Passive = g
collection: = o
@ | -ind. suggestions 3 a
= -ext. input = E }
3 - networks Quali- § Quantitative | Validation g Substantiation/
2 Active fication = evaluation concept = piloting =
§ screening: %’ i B e
a - search fields > = %
- strategy '9 g‘) S
topics = °
g \
g 010 2030 812 46 23 12 1|
g At the end of a phase:
] 60% presentation of the ideas
L2 before a decision
L2 . 2-4 persons for 4-10 persons for meeting
.2 y
E‘” S ‘ 210 taff days/ dea ‘ ’ 2-4 months / idea ‘ ‘ 1% -2 years/ dea Goal:
Selection of the subjects
Sc to be included in the

Karlsruhe School of Optics and Photonics | WS 2012 | - | ‘F =
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|
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Criteria for the definition and selection of search Qualified ideas are prioritized in a portfolio with the aid of a scoring
fields are grouped according to trends and risks model

Topic profiles consist of four core elements
@ Title and general description of topic (What is the idea about?)

Stage 1: Answering core questions for the characterization of the business ideas

5 Why does the world need this idea? How can money be earned with it?
Potential value for Carl Zeiss T Who will buy how much? What are the most important steps in the implementation?
(Why does the field offer future-oriented options for CZ How can the business be set up? What already exists?

and do we really have to deal with these now?)

What current trends support the field?

Where is there potential for what disruptive
innovations?

What new applications with high attractiveness for
the customer are offered by the field?

Stage 2: Relative evaluation of the ideas on the basis of 10 criteria along 2 dimensions through scoring

Potential
value for CZ

Weighted scoring factors Weighted scoring factors

G Approximate time to market

Approximate current size of the

s > Portfolio addressable market
* What major SZ contribution to the field is 3 @ Magnitude of required S of all Approximate growth of the
conceivable? investments E evaluated addressable market
High CZ risk Low ®) Possible obstacles hindering § ideas\ Attractiveness of the idea for

technical feasibility

Opportunities/risks for Carl Zeiss

(How great is the possibility of Carl Zeiss entering the field?)

How “dangerous” is the competitive landscape? (companies which are already
active in the field today are potential competitors, partners, customers)

How quickly can we and must we enter the field? (probable time scales for the
materialization of business options)

What assets does CZ have in the field today? (CZ status)

Do initial, plausible business ideas exist?

customers and users

Possible obstacles for successful

Uniqueness and sustainability of
9 market entry

the Carl Zeiss contribution

Quality and quantity of external

2 3 4
@ and internal interest in the idea Value potential

Potential for opening up other
related markets in the long term

Idea Board discusses and makes decision on
the next phase of the ideas

N N N - performed
@ Important potential sources of information (existing contacts, known experts)
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» No real cost or price planning * Market & competition drive price planning

Target Costing Design to Cost

Costs determine price “Price to win” or target price determines
costs

Maximize the value proposition : :
of a product to the customer in Jointly achieve the target cost or

the defined market segment at design to cost goal and the
the defined price point defined product requirements

and

Waste, inefficiency & supplier costs are the Cost reduction is achieved by simultaneous
focus of cost reduction efforts product / process design

Maximize the program profit to
Cost reduction is reactive; occurs after the Customer input guides requirements & cost the developer

fact planning

Little visibility of costs; lack of cost data Structured cost data & estimating tools
and cost estimating tools allow early feedback on design costs

Cost accounting & manufacturing Cross-functional teams manage costs
responsible for cost

Suppliers involved after product designed Suppliers involved in concept and design

of product
uhe School of Optib d Photonics | WS 2012 | ;

uhe School of Opti.c d Photonics | WS 2012 |




Bu%zs Innovation in,Optics \ (SOP W
:: =] ( tonics A\ arlsrube :.—:-.\-:i m*-:.r.-.n:.c:.-.r 54

Achieving Design To Cost

Three fundamental actions:

* Analysis of Alternatives — development and analysis of architectural,
concept and design alternatives

+ Trade-offs — consideration of architectural, concept and design
alternatives that will result in trading off capability to meet customer
needs in one area to improve capability to meet customer needs in
another area, e.g., reduced performance for reduced cost

» Design Optimization — refinement of design to drive down cost or
improve performance or capability
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Definition Platform

A product platform is a set of subsystems and interfaces that form a common
structure from which a stream of derivative products can be efficiently

developed and produced.
(The Power of Product Platforms, Marc H. Meyer, Alvin P. Lehned)

\qusruhe School of Oplics‘- _Photonics | WS 2012 |
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Product Platform:

=000

¥
an\R N ‘ L -
High End »'\ , ” 3%
r - i
ORL PI% Magis Vax 0/S8 VISU 200 Varfo/NC33
Mid
Range

OPMI 111 OPMI 111 V|S 150 Vario/S8

Low End

HNO Dental P&R/Multi  Ophthalmo  Neuro
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How to Reduce the Time to Market ?

Criterion Comment Previously sequential processes

Technical proof of principle provided
USP identified for CZ
: ) R&D
BUSTES USP is sustainable
model Positive feedback of lead customers
Approval by necessary partners
Availability of critical sourcing components
Mentor Suitable CZ SBU approves acceptance Today Synchronous Develoment*
»
Initial sales in 2 years from Tollgate IIl
Updated CZ sales potential > €50 million
business
case Target EBIT margin > 5%
12-year DCF >0
Team Core team ready for transfer
Spec. e.g.: Value added concept
additional
criteria e.g.: Open technical questions
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= 10.00 Gordon Moore (Intel):
f T | »Die Anzahl der Transistoren
% . . pro Flache verdoppelt sich
= ‘ 1 alle 2 Jahre"
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Process Roadmap

~4-6 Jahre - @—>

Start High Volume
Manufacturing

Pre-Production
; . @ Tool ready
Start v Busi = )
@ product related at hand usiness Expansion
Technology
Development Market Entry
Application Dev.

Product related
Technology Dev.
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