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About ITIF

= The world’s leading science and technology policy think tank.
= Supports policies driving global, innovation-based economic growth.

= Focuses on a host of issues at the intersection of technology
Innovation and public policy across several sectors:

— Innovation and competitiveness
— IT and data

— Telecommunications

— Trade and globalization

— Life sciences, agricultural biotech, and energy
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Today’s Presentation

Bl Manufacturing Digitalization and Why It Matters

Bl Government’s Roles and Responsibilities
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Increasingly Digitalized Global Economy

= Digital economy accounts for 25% of global GDP.

= Half of all value created in the global economy over the next decade
will be created digitally.

= /5% of the value of data flows over the Internet accrue to traditional
iIndustries.

Sources: Accenture, “Digital Disruption: the Growth Multiplier”’; McKinsey Global Institute, “Digital globalization: The new era of global flows”
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Digitalization Transforming Manufacturing

= “Smart manufacturing”: The application of information and
communications technologies to manufacturing processes.

Enabling technologies: loT, sensors, wireless, cloud computing,
data analytics, CAD/CAE software, robotics.

= Digital services account for 25% of manufacturing inputs.

Source: Sherry Stephenson, “The Linkage Between Services and Manufacturing in the U.S. Economy”
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“Digitally Enabled” at Each Step of Manufacturing

1. Product Design
2. Fabrication and Assembly

3. Factory Integration

4. Supply Chain Integration

5. Product Use and Consumption

ITIF | &iwwovarion Founnamion



Product Design

= CAD leverages generative design techniques to herald a new era
of how products are designed.
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Fabrication and Assembly

= 3-D printing could affect up to 42% of
production in aerospace, automotive,

industrial, automotive,, and medical
device sectors.

= |ncreasingly capable industrial robots

adapt in real-time to support flexible
manufacturing systems.

Source: AT Kearney, “3D-Printing and the Future of the U.S. Economy”
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Factory Integration

= Sensor-enabling equipment generates a comprehensive, real-time
view of the status of machines, work cells, and systems.
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Factory Integration

Home | Realtime | R";v_ === =) ] “ s .
Erergy f i
Resources Status in all planes 5) Setgy | r 1
2 ! y
[ mcimen ol (nome T - oA C i ]
" 1% o5 4 £
(e o[ womess o ALARM T \ 0
[ macneo: | cineos . n . or i . Uiigjgg " o
P - ¢ ™~ e %
. Y - “\\'“\,_

(e ]
=

) [ v
[ machmEos | i )
s S e

All the data and factory alerts
In real-time and ready-to-use

Real-Time Notification to the Timely Problem Solving Instant Feedback to the Manager

o

Courtesy: Rold Group,MiIan, Italy
ITI F ’ INFORMATION TECHNOLOGY
& INNOVATION FOUNDATION



Supply Chain Management

= Real-time visibility into every machine making every component

across supply chains.
Suppliers to the new BMW i8
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Product Use and Consumption
“Product servicification”: Selling products as services.

= Delivering cloud-based, value-added services through products.

INSTRUMENTED

Intelligence flows INDUSTRIAL MACHINE
back into machines
> Extraction and storage
PHYSICAL AND of proprietary machine
HUMAN NETWORKS data stream

R0 = INouSTRIAL

~ DATA SYSTEMS
SECURE, CLOUD-
Data sharingwith BASED NETWORK
the right people
and machines
Machine-based
algorithms and
data analysis

REMOTE AND
CENTRALIZED DATA
VISUALIZATION BIG DATA ANALYTICS
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Digital Manufacturing Can Drive Productivity Growth

10-40% reduction of Productivity increase
maintenance costs by 3-5%

Value Drivers

20-50% reduction Service/ Resource/
aftersales | process

in time to market -. 30-50% reduction

.. of total machine

Asset downtime

utilization

Forecasting accuracy Supply/demand

increased to 85+%

Source: McKinsey Global Instiute, “

match

45-55% increase of
productivity in technical
: professions through automation
Costs for inventory holding of knowledge work
decreased by 20-50%

Costs for quality
reduced by 10-20%

Industry 4.0 How to Navigate Digitization of the Manufacturing Sector’

ITIF | &wwovarion Founnation
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Digital Manufacturing Can Drive Productivity Growth

= [ncrease productivity of world’s factories by 10 to 25%.

= |oT applications will generate $1.2 to $3.7 trillion of economic
value annually by 2025.

= Could add 1-1.5% to a nation’s annual productivity growth.

Sources: McKinsey Global Instiute, “The Internet of Things: Mapping the Value Beyond the Hype”
GE, “Industrial Internet: Pushing the Boundaries of Minds and Machines”
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Yet Progress Has Been Slow

= /7% of U.S. SMEs have no plans to implement [loT within 3 years.

HOW WELL PREPARED IS YOUR COMPANY FOR THE INTRODUCTION OF NEW TECHNOLOGIES
FOR INDUSTRY 4.0?

Share of respondents (%)

Full concept in
implementation

Implemented
first measures

Developed clear
business case

Developed
first concepts

Not yet prepared

Bl Germancompanies [} US companies

Source: BCG online survey of 312 German companies and 315 US companies, March 2016.

Sources: Sikich, “2017 State of Manufacturing Report”
Markus Lorenz et al., Boston Consulting Group, “Time to Accelerate in the Race Toward Industry 4.0,” May 2016
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Why Has Digital Manufacturing Progress Been So Slow?

— = Technology not yet fully mature.
Supply —

= Fragmented providers/lack of interoperable standards.
= | ack of clarity on how to proceed (especially for SMESs).

Demand— = Lagging employee skills and competencies.

_ = Underinvestment in capital equipment.

Source: Stephen Ezell, ITIF, “U.S. Manufacturing Digitalization — Extent of Adoption and Recommendations for Increasing Penetration” (Forthcoming July 2018)
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U.S. Mfg. Underinvestment Relative to Peer Nations
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Today’s Presentation

Bl Manufacturing Digitalization and Why It Matters

Bl Government’s Roles and Responsibilities

ITIF

Why Manufacturing
Digitalization Matters and How
Countries Are Supporting It

EY STEPHENEZELL | APRILZ01S BY STEPHEN J. EZELL | NOVENHER 2016

A Policymaker's Guide to
Smart Manufacturing

“This report exphiins how F e —— he application of i and
globally. detailing what exactly sman manufactuning (or “Industry 4.0 is 79" communication technologies {ICTS) to every facet of modern
and examining the productivity impacts that digitalized manufacturing 15 in the midst of the global
promises to deliver. The report examines the small- to medium-sized ’

economy. The of will

enterprise (SME} manufacturing support programs and policies of ten
nations— Argenting, Australia, Austria, Canada, China, Germany. Japan,
Korea, the United Kinpdom, and the United States—and provides
insights countries can leverage to support the digitalization of their
manufacturers. The report farther examines how the development of
common standards can fuciktate rechnology adoption and proposss a

teancfoem how produes are designed, Ebricated, used, opersted, and
serviced post-sale, as much as it will ransform the operations, processes,
and eneryy footprint of d the of

supply chains. It will alo change the plobal landseape of manuficruring
competition, potentially reducing the relative advantage of low-cost

typology that helps different
systems an strateges, showing bow these need to be supported by regions. The countrics—and enterprises and indlustries therein —hat lead
varying digital tooksets in embracing techniques will pain first-mover

dantage ever global itors. Public policy will play a pivotal rale in
The Digtalization of Mod 2r Manuiacturing setting the competitive landscape affecting smart manufacturing

Whether i¢'s calld "Industry d 11" as in Faarope, the “Industrid Internes of Things (TloT)" ) hi .
a5 1 the United States, orjst “smar manufactaring, " the zppliation af informatica and leadership, impacting eveny fromn how quickly counties”enterprises

coenmunication technology (ICT) o every facet of mamufacturing is in the midst of will be able to research, develop, adopt, and diffisse these technologies to
Th

reshaping i changing how how seady their workforces and supply dhains will be (0 leverage them.

products are designed, ibricated, wed, operated, and senviced postsle, jis 35 1t's

transfrming the aperatians, processes, and energy fbotprint of factaries and the
T

amapement technologies INTRODUCTION
with e Juse 25 ey ave dome in the msia, publishéng, transpostarion, bospitalicy, fisancial, and
rmasmfaciuring competition. sparion isd: oday 1CTs ase ry e of the

manufacuring economy, from the way products are designed, made, and used 1o honw the
factories mlking, those peoslucts comnect, operate, and Bibricate. The advest af smar:

INFORMATION TECKNOLOGY & INNGYATION FOUNDATION | AFRIL 2018 Pace | INFORMATION TECHNDLOGY & INNDYATION FOUKDATION | NOVEMEER 2016 PACE 1
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Over 30 Countries Have Introduced “Industry 4.0” Initiatives

Manufacturing USA

. - Industrie 4.0

&.‘& Manufacturing
4 | Innovation 3.0

S L Y|

Made Smarter
I |

Produktion 2030

Primysl Industry 4.0

IPAR 4.0

Industria ME— . .
% Industrial Value Chain
Conectada 4.0 ' _ Industrie i o @ | iaive (V1) in China 2025
s 40

Industrie du Futur Made in China 2025

Piano
Industria 4.0

® Make in'India
I

ABII - Associacao Brasileira de
Internet Industrial

Prime Minister's £
Industry 4.0 Taskforce

Courtesy: Dave Vasko, Rockwell Automation

== Netherlands: Smart Industry
W= Belgium: Made Different

n Portugal: Industria 4.0

== Denmark: M.A.D.E.

BB vexico: Industry 4.0 Roadmap

i Slovakia: Smart Industry

jﬁ Wallonia: Marshall 4.0
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Countries Aggressively Implementing Policies to Achieve
Digital Manufacturing Leadership

Year Launched Declared Funding US Millions
NN B ndustry 4.0
I 550

: Industry 4.0 B s2s0

2011 % Manufacturing USA

I $700

2011 e Catapult centers B 5430

. -

2013 Factories of the Future I 51,120

2014 Revitalization/Robots Strategy

2015 Industrie du futur I 51,300
2015 W Ml Manufacturing Innovation 3.0 I 51160

2015 Productivity 4.0 B 51,000

2016 ' Research Innovation and Enterprise 2020

I — 52,300

2017 - Made in China 2025 UL LLLLLL L LLC R $3,000
Source: Roland Berger; ITIF Analysis
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What Countries’ Industry 4.0 Policies Are Doing

1. Building “Maturity Indices” and “Model Use Cases” to facilitate
manufacturers’ digital transformation journeys. (E.g. Germany)

Digitalisation dustrie 4.0
How can an autonomous response be achieved?
“Selfoptimising
What will happen?
P Being prepared
m
> Why is it happening?
“Understanding’
What is happening?
“Seeing”
Computerisation Connectivity
o o o o o o D= . " eoR ST = Eraunhofer Ji @5 Bt
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What Countries’ Industry 4.0 Policies Are Doing

2.

Launching “pilot fabs” that demonstrate smart-manufacturing techniques
on active production lines. (Germany/Austria)

Providing SMEs tax credits to facilitate equipment upgrades. (Austria/ltaly)

Providing SMEs access to cloud-based, HPC-powered design, modeling,
and simulation software. (Korea)

Developing smart manufacturing workforce training/credentialing programs
and supporting enterprises’ investments therein. (Germany)

ITIF | &wwovkrion rounorion 25



U.S. Policy Recommendations

1.

2.

Leverage DMDII by creating regional digital manufacturing hubs.
Launch a “Manufacturing Digitalization Fund.”

Incentivize OEMs to launch a “digital supply chain integration
Initiative” that gets 10,000 SMEs loT-enabled within five years.

Provide a permanent share of federal funding for Manufacturing USA
Institutes, including DMDII.

Support investment in digital manufacturing workforce and skills.

ITIF | &wovkrion rounorion 26



Supporting Talent Development

Solutions:

= Expand MOQOCs, like Tooling U-SME:
Provides 500+ online manufacturing

technology classes.

= | everage the Digital Manufacturing

and Design Roles Taxonomy.

Z

TOOLINGU Sme;’

¥

-

Digital Skill Set Job Roles

Digital Digital Supply
Manufacturing & Enterprise Network
Processing

Fol o  ®

28% 16% 11%

Digital Thread

-=»
C"‘ lT'l Digital Design
21% = 10% 6%

Source: Digital Manufacturing and Design Innovation Instiute (DMDII) and Manpower Group, “The Digital Workforce Succession in Manufacturing”
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U.S. Policy Recommendations - Talent

= Expand use of industry-defined, nationally portable skills credentialing.
= |ncrease availability of apprenticeship/on-the-job training programs.
= Broaden the Manufacturing Engineering Education Grant program.

= Expand Section 127 tax benefits for employer-provided tuition assistance.

S How to Reform Worker-Training

= Launch a “knowledge tax credit.” S

Source: Robert D. Atkinson, ITIF, “How to Reform Worker-Training and Adjustment Policies for an Era of Technological Change”
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Don’t Fear Jobh Loss from Digital Manufacturing
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Source: George Graetz and Guy Michaels, “Robots at Work”; Muro and Andes, “Robots Seem to Be Improving Productivity, Not Costing Jobs
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Thank You!

Stephen Ezell | sezell@itif.org | 202.465.2984
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