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© ZF Friedrichshafen AG, 20163
 Key FiguresLocations
 230 Locations
 17Main development locations
 77 Service companies
 Over 650 service partners worldwide
 Worldwide Presence – Production, Development, Sales and Service*
 Countries with ZF Services locations are marked in a darker shade *Status: December 2015

Page 4
						

© ZF Friedrichshafen AG, 20164
 Key FiguresEmployees
 Employees 2015 by Regions
 Europe 82,800 thereof in Germany 50,100
 North America 31,600
 South America 5,400
 Asia-Pacific 17,300
 Africa 1,200
 Total 138,300
 Thereof Research andDevelopment (R&D)
 13,600
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© ZF Friedrichshafen AG, 20165
 Corporate Structure ZF Friedrichshafen AG Shareholders: 93.8%
 Zeppelin Foundation and 6.2% Dr. Jürgen and Irmgard Ulderup Foundation
 Automatic Transmissions
 Manual Transmissions / Dual Clutch Transmissions
 Axle Drives
 Powertrain Modules
 Division Car Powertrain Technology
 Bernd Stockmann
 Chassis Systems
 Chassis Components
 Suspension Technology
 Division Car Chassis Technology
 Uwe Coßmann
 Truck & Van Driveline Technology
 Axle & Transmission Systems for Buses & Coaches
 CV Chassis Modules
 CV Damper Technology
 CV Powertrain Modules
 Division Commercial Vehicle Technology
 Fredrik Staedtler
 Off-Highway Systems
 Industrial Drives
 Marine Propulsion Systems
 Test Systems
 Aviation Technology
 Wind Power Technology
 Special Driveline Technology
 Division Industrial Technology
 Dr. Klaus Geißdörfer
 Braking Systems
 Steering Systems
 Commercial Steering Systems
 Occupant Safety Systems
 Electronics
 Body Control Systems
 Parts & Service
 Division Active & Passive Safety Technology
 Dr. Franz Kleiner
 Dr. Stefan Sommer – Chief Executive Officer / R&D / ZF Services
 Dr. Konstantin Sauer – Finance, IT, M&A | Jürgen Holeksa – Human Resources / Governance | Michael Hankel – Production / Car Powertrain Technology / Car Chassis Technology / E-Mobility | Wilhelm Rehm – Materials Management / Commercial Vehicle Technology / Industrial Technology |Dr. Franz Kleiner – Quality / Active & Passive Safety Technology / Region North America | Peter Lake Corporate Market / Region Asia-Pacific / Region South America
 Board of Management, ZF Friedrichshafen AG
 ZF Services
 Central Functions / Regions
 Corporate Functions
 Electronic Systems
 Electric Traction Drive
 System House
 Division E-Mobility
 Jörg Grotendorst
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 Division Active & Passive Safety Technology: Dr. Franz Kleiner
 Braking Systems Steering Systems ElectronicsOccupant Safety Systems
 Other Businesses
 Slip Control Systems
 Integrated Brake Control Foundation Brakes
 Electric Park Brake
 Actuation Hybrid Systems
 Electrically Powered Steering
 Electrically Powered Hydraulic Steering
 Integrated Electronics
 Safety Electronics Radio Frequency (RF)
 Systems
 Sensor Technologies
 Frontal Airbags
 Side Airbags Inflators
 Seat Belts
 Steering Wheels
 Body Control Systems
 Commercial Steering Systems
 Engineered Fasteners & Components
 Aftermarket
 ADAS & Cognitive Safety Integration
 Advanced Driver Assist Systems Automated Driving & Integral Cognitive Safety
 Division Active & Passive Safety Technology
 Organization Division A 2016
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 Division Active & Passive Safety Technology Steering Systems
 Overview 2015
 Employees (End of year): 5,000
 Research and Development Employees: 900 (2016: ~1200 incl contr.)
 Headquartered in: Duesseldorf, Germany; Washington, MI; Shanghai, China22 locations in 16 countries6 engineering centers in 6 countries
 Electrically Powered Steering Column Drive (EPS CD)
 Electrically Powered Steering Belt Drive
 (EPS BD)
 Electrically Powered Hydraulic Steering
 (EPHS)
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 Challanges & trends in Automotive Engineering
 Active and Passive Safety, Presentation title2/22/2017
 ScopeManagement
 ResourceManagement
 ProgressManagement
 • Complex product / projects (growing mechatronic & SW content)
 • High degree of innovation -> big projects
 • Multiproject environment with diffentent lifecycle speed (SW vs. mechanic)
 • Time (SOP) nearly fixed
 • Global footprint (incl. engineering)
 • Cost competitiveness (low cost country engineering)
 • Project maturity measurement (AutoSPICE ) completliness of planning, RM , traceability
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 Resource Management: Scope horizons
 10 - 50 months10-20 weeks1-20 days
 Rough planning-Top level milestones-Resource demands / “Roles”
 Detailed planning-Detailed milestones & workpackages-Specific role skills / “Names”
 Execution management-Tasks (workpackages)-“Names”
 •Project portfolio impacts & optimization•Reserve capacity•Global OP planning / controlling•Project cost / budget controlling•Resource alignment (requisitions)•Skill development & transformation
 •Milestone achievement•Project (phase) prioritization•Workload planning•Identify & manage demand vs. capacity•Identify and assign specific skills “Names”
 •Workpackage / task achievement•Focus & sequence activities•Task prioritization•Manage staff (workload)•Identify & manage bottlenecks
 Uncertainty in Scope / Risk for change
 Precision of estimates+/- 30%
 +/- 50%on task level
 Management area
 Variation in Execution
 = leads to a constantly changing environment
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 Resource Management: Scope horizons
 10 - 50 months10-20 weeks1-20 days
 Rough planning-Top level milestones-Resource demands / “Roles”
 Detailed planning-Detailed milestones & workpackages-Specific role skills / “Names”
 Execution management-Tasks (workpackages)-“Names”
 •Project portfolio impacts & optimization•Reserve capacity•Global OP planning / controlling•Project cost / budget controlling•Resource alignment (requisitions)•Skill development & transformation
 •Milestone achievement•Project (phase) prioritization•Workload planning•Identify & manage demand vs. capacity•Identify and manage specific skills (Names”
 •Workpackage / task achievement•Fokus & sequence activities•Task prioritization•Manage staff (workload)•Identify & manage bottlenecks
 RM on Portfolio LevelPipeline Management
 Potential projects and operative projects
 RM in Operative Project MgntMultiproject environment
 Projects in execution
 RM in Execution ManagementTask within a Function across
 multiple projects
 project changemanagementassignment
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 Resource Management on Portfolio level
 Typical Problem Statements
 • Project Portfolios are affected by a constantly changing environment.
 • 100% utilization within a planning period will lead to portfolio impacts (new projects & big project changes)
 • Different priorities lead to unfinished , extended projects
 • Right level of Engineering skills are not always available when new projects are kicked off
 • Limited ability to support business plan (e.g. CORE projects are not finished)
 Within planning process:
 • “Bazar” mentality “request double, get half”
 • Distrust in planning figures, no clear scope against figures
 • No ability to compare to other suppliers (internal oligopoly)
 • Market pressure (are we efficient ?)
 • High effort and time required to get estimates
 • No ability to compare project against project
 • Long learning curve
 Project Work
 Authorization
 Process
 Workload
 Planning Model
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 Project Work Authorization Process
 RoughPlanning
 BidWin & ApplProject (PMO)
 Plan approval
 (PMO)Plan becomes officializedand will be considered in reporting
 Execute Appl . Project (phase)
 (do assignments)Reserve capacityneeded (Appl. Project
 Target)
 Consider as partof portfolio (low
 priority = Opportunity)
 reject (no longerpart of portfolio)
 Change request(plan will change
 significant) internalyor externaly driven
 Project Request
 Opportunityevaluation
 (probability in %, business
 contribution…)
 reject
 Execute BidWin project
 Business decisionGDPIM1
 Business decision
 GDPIM 2
 reject
 PlanningAppl.
 Project (Synchro)
 Customer decision
 reject
 5-10 working days 3-5 months 2-4 years
 Project end
 Portfolio:OP, Resource
 Pool, LRP
 Portfolio Impact
 evaluation
 Currentprocess
 Problem
 Processimprovements
 Business decision
 Process improvements:• Rough planning and
 Opportunity evaluation in advance to GDPIM 1
 (GDPIM1 more data driven)• Portfolio Impact
 evaluation for changesand new business
 • Split between Bidwin andApplication project
 • Decision on capcityrerservation or simple opportunity
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 Workload Planning Model
 Engineer Costs
 Non-labourEfforts (FTEs)
 Common functions(Efforts)
 Dedicated functions(Efforts)
 Rated Features by Subsystem
 Specific environmental
 factors
 Common environmental
 factors
 Start (baseline)
 Scope
 Advantages:• Based on historical information, agreed baseline• Fast and low effort in planning• Projects becomes comparable• Degree of innovation is measuredOutlook:• Bottom up model calibration• Continuous model calibration within execution• Complexity rating of multiple projects can be used as
 organizational efficiency measure
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© ZF Friedrichshafen AG, 201514
 Resource Management in operative PM
 Typical Problem Statements
 • No transparency on on resource availability and bottlenecks across multiple projects (shared
 resources)
 • Deviation of high level plan during project execution (changes)
 • Alignment between high level planning and Fine Planning (near term execution , next V-cycle) not
 given
 • Balancing of resources within the V-cycle vs. alignment in multi project environment causes short
 term bottlenecks
 • Transparency on Resource availability and bottlenecks (fast planning and simulation capability)
 Link planning and
 approval to
 Engineering
 Development process
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 Rolling wave planning & approval embedded into business process
 Project
 CV DV1 PV
 Time booking
 Already executed
 Timing
 High level planning
 DVProduct & Process
 ValidationCV
 CustomerOpportunity
 DevelopmentProduct Launch Production
 1 2 3 4 5 6 7 8GDPIM
 STE C40
 Tailored
 V-Cycle(s)Tailored
 V-Cycle(s)
 Tailored
 V-Cycle(s)
 Project
 Closure
 Handover to
 Operations
 GDPIM Application (gates 1 - 8)
 Approval
 to develop
 Quote
 Approval
 Proposal
 Acceptance
 Concept
 Verification
 Design
 Verification
 Product & Process
 Validation
 Product
 Launch
 Program
 Close out
 Tailored
 V-Cycle(s)
 700
 G
 100
 G
 400
 G
 100
 GBid&Win(Planning)
 CV DV PV Closure(SOP+90)
 G
 130
 Fine planning
 1
 2
 3
 Process Who
 1
 New C40 structures the project into multiple V-cycles.At the beginning of each V-cycle the Scope is refined and a detailed WBS/Schedule will be setup. Based on that Resource requirements will be updated.
 EPM
 2
 G100 Management review has the purpose:Review V-cycle Scope , Schedule, Resource requirements vs. capacityDecision: Kick off Assignment for this phase (Functions replacing Roles with Names) = Commitment from the Organization to the Project
 Director FunctionsEPM
 3Functions replace Roles with Names Functions
 Continious Assignment Process ensures that plans are up-to-date and Resource requirements fit to the scope.Iterative process gives flexibility to the organization.
 1
 2
 3
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 200
 G
 Reference Milestones R100 R200 R300
 130
 G
 V-Cycle COMPLETE
 V-Cycle SystemDESIGN FREEZE
 V-Cycle detailed PLAN AVAILABLE
 400
 G
 R400
 Implementation & Integration & VerificationResource Plan & Assignment / Time booking
 Engineering Project ManagerR300a
 Requirements & Planning & DesignResource Plan & Assignment / Time booking
 Engineering Project ManagerR200a
 Product FinalizationResource Plan & Assignment / Time booking Engineering Project Manager
 R400a
 Combining timing and effort in Clarity
 STE, New C4022/02/2017
 1
 2
 Process Who
 1 Identify V-cycles required EPM
 2 Map V-cycle phases into Clarity (copyfrom Template Project PRPR40723)
 EPM(PMO)
 3
 Define Role required (=Demand) by each Functions and related Effort by phase (output from Workload Planning Model)
 Functions(PMO)
 4Identify Resource available to cover demand and replace Role by Resource (Assign)
 Functions(Resource Manager)
 Schedule & Effort Tracking
 1
 2
 3
 Assignment Editor1) Name 12) Name 23) ….
 3
 4
 4
 Advantages:• Continuous update embedded in process• Ensures “contract” between PM and organization • Projects becomes comparable• Degree of innovation is measuredOutlook:• Bottom up model calibration• Continuous model calibration within execution• Complexity rating of multiple projects can be used as
 organizational efficiency measure
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 Resource Management on Team level (across multiple projects)
 Typical Problem Statements
 • Limited ability to measure current WIP caused by multiple projects on Team level
 • Estimates on ETC are not maintained or are wrong
 • Limited ability to predict delivery capability on short term deliverables
 • Limited ability to cluster (dependencies) and prioritize between different tasks from different projects on team level
 • Limited ability to work according to agile principles (KANBAN / SCRUM) in order to increase efficiency
 • Limited ability to measure utilization and predict influence of add. or less resources
 • Limited ability to generate workload effort estimates based on historical data
 • Limited ability to achieve SPICE Level 2
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 Project
 Utilization / Queue Management Concept
 Engineering Function
 Process A
 Process-Step 1Role A
 Outputs
 Transformation A
 Work request & Due dateProject ID
 V-Cycle TaskQueue A
 …2
 Inputs
 Workrequest(e.g. POD) Work
 requestacceptance
 Split intoTasks andclassifycomplexity
 Task 1Compl. A
 Task 3Compl. B
 Task 2Compl. C
 Portfolio Prioritization
 Delivery Timing Feedback
 Acceptance
 Started
 Completion
 Assignment
 Measure currentthroughput andqueue size tofeedbackestimatedcomplition dates
 https://trw1.sharepoint.com/sites/eng-steering/PMO_Site/SitePages/The Project Organization.aspx
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 Clarity
 Tool Landscape
 Functions replace Roles w/ Resources(= Assignments)
 Life Simulation of Impact Portfolio Mgnt based on Clarity DataAnalysis of Team Load
 WLP model
 Synchro Meetings
 (scope, complexity,
 phases definition)
 Functions(effort per Role per
 phase)
 overwrite
 WLP
 Excel converter
 Roles on Phases (Tasks)with ETC and Staff OBS; Task based naming
 Project #
 PMs maintain timingOpen Workbenchoffline capability
 Upload of Planning information Tasks, Roles and Effort
 new
 projects &
 changes
 Scope Document
 Timebooking on phases)
 Calibration ofWorkload PlanningModel
 Excel Connector
 Meisterplan
 DB (tmp)
 CA PPM
 connector
 NRE
 summary
 (baseline)
 Assignment Layer
 Allocation Layer
 Approve plan
 Reporting(Jaspersoft)
 Excel Visual ScheduleTiming visualization
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© ZF Friedrichshafen AG, 201620ZF Friedrichshafen AG behält sich sämtliche Rechte an den gezeigten technischen Informationen einschließlich der Rechte zur Hinterlegung von Schutzrechtsanmeldungen und an daraus entstehenden Schutzrechten im In- und Ausland vor.
 ZF Friedrichshafen AG reserves all rights regarding the shown technical information including the right to file industrial property right applications and the industrial property rights resulting from these in Germany and abroad.
 Thank you for your attention.
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