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Introduction
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Process

- Technology Deployment Process
(old)

- Big Bang Technology Process
(new)




%A Vision

Ford Research & Advanced Engineering
will propel Ford Motor Company to world
leadership in safe, environmentally
responsible, and consumer-focused
personal mobility through innovations in
science and technology.
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Mission

= ANTICIPATE the Technical Needs of our
Customers and the Company

= INNOVATE Solutions to Technical Challenges

= INCORPORATE Developed Technology into
Products and Processes .




Ford R&A Locations
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ersonnel Facts and Figures

m 1,300 People
¢ 350 PhDs degrees
¢ 340 MS degrees
¢ 310 BS degrees
¢ 300 Support/Services

m Dearborn, USA - 1140
m Europe — 160
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Resource Allocation Trends

Job 1]

~0 - 3 Years|

’~10-15Years| ~5-10 Years ~3 -5 Years|

Research Advanced

>Product Development

2000 - 2002

/ 2003

Research and
Advanced
Resources

Reduced by 40%

44— 40% - Research > € 60% - Advanced =P

Distribution of Resources [%]

v v

Ensure Future Advantage

Develop & Ensure
Program Application

v/

Support Short-Term
Technically Difficult Issues

r‘ Eeﬁec., Over (gompetitors
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Resource
distribution
shifted

Number of
projects
decreased

Implementation
rfat@ increased

1999 2002

I 34%

I 66%

750 l 195

950%

Resource Allocation

60%

Advanced

40%
Research




R&A Focus Areas
N

Envi!'onmental

Emissions

Physical
Sciences

r Research & Advanced
Engineering Enterprise

7 %ch e Modeling

Vehicl_e Materials &
Dynamics Manufacturing

Veh Design &
Technologies
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Research Portfolio
Management Process

o Customer Wants Process

o Offensive/Defensive Balance

o Top 5 High Priority Areas

o Kill x% per Year (Research Turnover)

o The Project Value “Silver Turkey” Chart




The Proper Research Mix

Defense:

e Reactive - Protect the Company from being
surprised by technology. Provide some fire
fighting and “smart buyer” protection.

Offense:

e Proactive - Develop new products and
processes that impact cost, quality & timing
which can be implemented by Ford to enable
new proprietary positions and competitive
advantage.




“Rule of Thumb”
Research Portfolio Goals

80% Offense / 20% Defense

80% Tangible Measures / 20%
Intangible Measures

Generate 2x budget in Annual
“Value”

30% of our projects should focus on

industry first products and
/

Processes
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Project Portfolio Matrix

Bread & Butter Pearls (Silver Bullets)
= O Mo_de_st extension of ® Identifiable,
" ,% existing technology revolutionary
2 3 ® FEvolutionary commercial applications
38 - § improvement in ® Predictable technical
@ @ product or process advancement
Lz
= u; > White Elephants (Turkeys) Oysters (Breakthroughs)
E g 3 ® CommercialliE ® Possible Revolutionary
< B8 Overstated Commercial
() Applications
- E Technical Difficulty e g )
Understated ® Innovative Technical
E Advancement
-

LOW Gl Hiigh
Net Present Value given success
Maintain Commercial Gain Strategic
Competitiveness Potential Advantage
(Why Do It?)



The "Project Value” Chart

7))
° S & Bullets
20 Butter
-
§ % 0-5 White Oysters
°E Elephants Breakthroughs
& £ Turke
o ys
O 0
1 10 100 1000
Annual Impact ($Mils)

Rough Value for Product Development

o $?M for 1 R/1000 Reduction

e $?M for 1 Day off the Product Development Critical Path
e $?M per CAFE Mile Improvement

o $?M per $100/unit Priceable Option

o $?M for On-board Emissions Reduction

o $?M for Manufacturing Efficiency or Plant Environmental
’ Research & Advanced
‘Engineering Improvement

$?M for Scientific/Regulatory Credibility
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Advanced Technology
Deployment Process




Technology Deployment Process (TDP)

Result: Implement on Vehicle (7%

Stiess)

"Soft" DEALS with
Programs

1

Prioritized Technology
Development

Governance: Cross-Functional
Engineering / Business Team




"Big Bang"” Technology Process

Governance: GPDM

]

Prioritize "Big Bang" Technologies
(dedicate 60% of Global
Resources)

CBG V.P. Commits to
Implement on Program(s)

]

Target Result: 80% Implementation
on Vehicles




Technology Governance

- Time

Portfolio
Recommendation

Technology
“Board of
Directors”

ll. Governance Meeting
(mini-GPDM)

| ' (bi-weekly) \
Slobal Tech Planing Network(GTPA

lll. Gerhard IV. Deep Dive

Schmidt PRM Reviews
‘ (Monthly) (monthly)
> Annual >

r Research & Advanced PrOCGSS RP-J BUS- Plan
‘Engineering (5-Year Targets)
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Big Bang "Next Up" Technology
Portfolio Development Process

Data Gathering & Evalist i . Project Refinement & Approval
Assess evolving customer wants, > Project Formation Evaluate technology projects for feasibility, agajnst
needs and aspirations, and the Translate customer attribute > corporate priorities and technical / financial
competitive environment needs into pott?ntlal technology constraints. Approve prajs at agreedipon
projects targets.

Ideation Phase
Create newto-the-

world technology
HITS Attribute Strategies concepts to delive
Assess attribute enablerg, brand needs and
competitive pressures, and customer satisfactig
emerging technology trends

Supplier

N \
Brand Strategy
Development
Assess brandieeds,
competitive pressure

and emerging customg:
needs and wants

Proposals
What Technologies D / ' | Concept ‘ P
 We Needr l [ Establish Due Confirmation MR \
e Need? i . 4‘]
Balance customer needs$/ = Dglgel;?el:ortz?lm_‘) (Due Diligence) CBG, Tech Leader & | Project Approval ‘|
i stabliste viaole 7y blish a viabl Purchasing [ 2] Established b
wants with current > technology projec Establish a viable| urchasing | y *
technical possibilities and Internal concept and an : technology projec II commitment to project | | TBOD, concurregl i
corporate constraints t Proposals assessment of | | concept and a;l l tﬁfringl?ﬁ};nd ,' by GPDM ’|
identify techqology technical feasibilit || ass.essment.o. . | | commerci | |\ |
opportunities 0 technical feasibilit l\ implementation targgts | Vo
| \ T |
|
\
\

Facilitated
Ideation
Proposals

=

GTP Project Impact Analysi
Analyze project impacts on:
Corporate & Brand PALS,
Customer Satisfaction,

Competitiveness & HITS

PP 4 Research & Adva
Engineering
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Ford’s "Technology Board of Directors”

Gerhard Schmidt, Champion
Tony Brown, Co-Champion
Mike Richardson

Barry Webb

Hakan Lofgren

Ron Lagola

Fritz Quissek
Tatsuya Kita

Bob Himes

Bill Osborne

Burt McNeal
Hermann Salenbauch
Dan Kapp

Colleen Moynihan

VP, Research
VP, Purchasing
Jaguar

Land Rover

Volvo

Lincoln Mercury

Ford of Europe

Mazda

North American Truck
North American Truck
North American Car
North American Car
Powertrain Operations
Advanced Manufacturing

Research & Advanced
Engineering
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Due Diligence Process

Due Diligence [ GTP [ Purch.| TBoD [Tech Ldrs| CBG | Finance [ FGTI [Mrkt [ P/T Gov] Supplier |
1-30 day evaluation

> Clarify customer impact (Customer Value)
> |dentify commodities impacted

> Define project functional deliverables

> Define estimated targets

> |dentify potential programs

> |dentify sourcing issues

> Determine if design competition is req'd

> Review competitive position

l > Determine HITS fit
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> |dentify issues (initial feasibility)

> |dentify resource requirements

> Propose project disposition */ to TBoD
> Provide submitter Feedback

June 4 TBoD Meeting
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Deliverables: > Identify: BB eval team, ABS targets, Lead Program, Issues/Concerns, Initial project dispositior

31 - 60 day evaluation

> Continue to Validate technology feasibility

T > Negotiation IP Issues

> Dewelop price/wvolume curves

> Refine ABS assessments

> Seek program commitment

> Verify project timing and resource reqm'ts

> Verify funding availability

> Propose project disposition */

> Provide submitter feedback

July 9 Preliminary approval of BB Portfolio
Deliverables:|> CBG Commitment, verify project timing, recommend project disposition
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61 - 90 day evaluation

> Dewelop project workplan 1 S S L S S S
T > |dentify resource requirements by name 2| S L S S S S
> Confirm ABS (Containability) & Prog Commitmerq 3| S S L S
> Dewelop preliminary migration proposals 4, S S L S S
> |P position established & agreed 5 S S L S
> CBG identifies Engr to join Tech. Team 6 S L S
> Sourcing strategy approved (GSSM) 7 L S S
> |ssue ESI Letter 8 L S S
> Obtain TBoD project approval 9] L S S S S S
> Provide submitter feedback 10| L S
August 20 Deliverables:|> TBoD Recommended projects w/ funding
Sept. 10 GPDM Approval > GPDM Approval
*I Disposition 1) Seems like good technology so far, continue Due Diligence
L = Lead 2) Significant issues w/ sourcing, technology, fit w/Ford strategy, other: r

S = Support 3) Other suppliers offer similar opportunities; suggest design competition



Health Chart - Example

CONFIDENTIAL SUMMARY - "World Class Clean Premium Diesel Technology for FOE/PAG"

as of Aug 28, 2002

Track. No. 01-36

Premium Diesel Technology

Internal

Steve Ross (sross) Co-Champion
Holger Paffrath (hpaffra1) + Horst Schulte (hschult5)
Jaguar X350 + Land Rowver L319

MY 2006.5 + MY 2007

3K-Warner / Garrett, Optrand, Bosch

Project ID #

Project Title
Project Type
Project Champion
Project Leader
Target Vehicle
Target Model Year
Supplier(s) Involved

TOTAL OVERALL STATUS [INCIRINN

Martin Leach (mleach5)

CBG Lead (sross) - Business Deliverables/Targets

Deliverables

Initial Targets

Current Approved
Targets

Change to Current
Approved Target This
Review Date

1[Program Jaguar X400 MY 2007 X350 and L319

2|<SC> Timing Jun-03 X350: Dec 2002

3|<Job1> Timing Dec-05 Sep-06

4| Variable Cost Target $ TBD $534

5[Investment $(000) TBD Same as Initial

6| 1st Migration Application FoE/Jaguar MY 2007 X350 and L319

7|Migration Plan Start April-4-2001

8|Migration Plan Complete TBD Dec 4th, 2001

9|Post <SC> CPE Lead FoE/Jaguar Jaguar + Land Rover
10| Public Affairs Strategy Due TBD Same as Initial

Last Review | This Review

G/R G/R

Technical Lead nschorn - Technical Deliverables/Targets

Deliverables

Initial Targets

Current Approved
Targets

Change to Current
Approved Target This
Review Date

Last Review | This Review
G/R G/R

11[Budget $(000)
12[Budget HC FFA 24
13|Staffing Status 90% overall

14| Skill Sets - Needs Met YES

15| Staff Co-location Status FFA 80%, 20% DEC

CY2001: 6.000 CY2002: 7.000

CY2002: 31

Same as Initial
Same as Initial
Same as Initial
Same as Initial
Same as Initial

16|Sourcing Strategy Due Sep-01 Same as Initial
17|Patent Applied For Closed Loop Combustion DC3, e-boost control
18|Response to Last Assignments Completed Same as Initial actions ongoing

19|DFSS N/A
20| Technical Deliverables Status

"World Class Clean Premium Diesel Technology for FOE/PAG"
Critical Path/Key Deliverables

16

mmm Red Cuml Total
=== Green Cuml Tot
— — Target Cum Total

12 +
10 +

oON bdMO
|

| ol

Cumulative Number Deliverables
[e4]
Il

Review 1 Review 3 Review 6 Review 7 Review 9 Review 10 Review 11 Review 12
Jan-16-2001| May-3-2001 Aug-21- | Oct-16-2001 |Jan-16-2002| Apr-26-2002|Jun-14-2002| Aug-28-
2001 2002

r Research & Advanced
Engineering
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Transfer Readiness Checklist

Project Number & Title:

Transfer Readiness is the formal agreement between the technology developer and the program team that
the advanced technology is ready for transfer to the vehicle program. This agreement also verifies that the
CBG will fund the implementation of the technology from <TR> to <J1>.

Deliverables Responsible | Status
Activity (R/IG) Comments

Health Chart Business & Technical Deliverables Accepted CBG
Technology added to PDL (notas "investigate") CBG
Affected Attribute PMT targets established and compatible CBG
Advance resource(s) identified (by name) to be funded by CBG at GCE
<SC>
Benchmark Competition; are we Industry First? GCE
Migration Plan acceptable CBG
Cross-functional sourcing (has been/will be) reviewed at Global
Sourcing Stakeholders Meeting Purchasing

COMMENTS Red It (Includi Luti lan):
1
2
3

Lead Program

<TR> Date
<SC> Date
Job #1 Date
Concurrence
Tech Leader Date:
GCE VP Date:
CBG PD Head Date:
CNE Date:
NOTE:

1. Latest Health Chart and Updated One Pager must be attached to TR documentation

2. .Engineering documentation will migrate with the technical leader to CBG during project transfer (TR)
P4 Research & Advanced
Engineering
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