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Applied research to solve business
challenges

* Subject matter expert for powertrain &
Dynamics technologies

Provided technical leadership for

$20M/year business
* 5 NPI programs —
« introduced new technologies into

suppliers & production resulting in power
density improvements

Managed 20 Direct Salaried & Management
employees and 30 hourly for $200M/yr dept.
« provided mfg. eng. support for axle mfg & assembly, Ops. Mgmt =
» managed lower powertrain design and analysis group for life

cycle management

Formed & led WLED Ops. NPI Team to support
MWL, LWL, and HEX

« developed CAPEX, cost, and time estimates & managed
PD, Pilot, & Launch readiness
» quantified economies of scale for global sourcing

direct/indirect reports, internal/external

consultants, and partnership

* Engaged 80% of Enterprise verticals supporting value
chain management capabilities and S&OP enabling
reduction of 20 Days Cash Conversion Cycle

* led Mining supply chain program supporting

Managed manufacturing & supply chain integration program

for $8.8B acquisition. 120 management personnel engaged
L in 7 global locations

« developed & tracked 42 NPV's (program forecast vs actual) for Board

reporting

« trained organization in Capital Management process 30 days post close

Directed international teams of 8 to 20 managers from project

inception through business proposal approval

|« led 14 Product Group sponsored new facility & footprint rationalization
teams leading to $250M+ Investment
» developed 2 processes: Optimal Global Product Sourcing & Capacity
Determination

NPI team member defining the product MGPP for K and M Series MWL’s
« formed Global Team to standardize processes & leverage CAPEX driving 10% reduction
in value-add cost

« designed layout for CSCL during business proposal development

« led market research teams at Ohio Cat , Warren Cat, and Holt of Texas




Digitization of the Supply Chain

End To End Supply Chain Management Visibility

Network modeling to improve End To End efficiencies

Block Chain Technology in Transportation

Discussion & Wrap Up
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Supply Chain Management

Sensing-Analyzing-Executing based upon Physical, Information, and Financial Flows
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SUPPLY SIDE DEMAND SIDE END CUSTOMER
Gen 1: Basic Chain ¥ Informatio;\' 4
Sensing: reporting from Planning Systems Flow Physical Flow

Analytics: Simple, experiential based
Executing: Manual

Gen 2: Enhanced Sensing and Analytics
Sensing: EDI, Collaboration

Analytics: Spreadsheet based
Executing: planning

Gen 3: Organized Data

Sensing: Data architecture defined with planning and transaction systems, GPS
Analytics: Consider response variation of next level customer

Executing:

Gen 4: Accessible Information & Physical Flow Changes

Sensing: Real Time predictive end customer behavior

Analytics: complete end to end with Machine Learning with immediate clock speed
Executing: Office Automation, Autonomous machines, Drones, 3D Printing



Supply Chain Planning Horizons and Analytic Approaches

Modeling Approaches:
Network Optimization
Inventory Optimization
Simulation

Demand
Forecast

Resource, Transport, & Inventory
Planning

Supplier
Apps

Transport execution & WMS




Challenges With Supply Chain Modeling Analytics

Structure of Data and Information (Inputs)
» Legacy systems designed for specific application

Visibility to Actual Data

» Action requires feedback of model targets and actual
» Unmeasurable positioning of resources

» Collaboration with external partners

Understanding and Defining of the Business Objectives

I » Analytics leadership ability to “know the business”
N » Successful analytics initiatives need leadership with business, finance, supply chain,
/ quantitative, management, and organizational acumen

Leadership Capability

» Leadership patience and support for adaptation is necessary
» Analytics and modeling needs to be viewed as more than a software exercise

@ Organizational Capabilities

» Skill sets for future of supply chain planning are different and evolving



Increased adoption of Supply Chain Analytics and Modeling

$19B

Gartner estimate for 2021 supply
chain software spend. In 2017,
the estimate was $13B

Analytics will continue to be a key competitive differentiator

Resource Effort Skill Sets Volatility
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