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FIGURE 1

The Economy of Speed and Scale

« Amanufacturer with $1billionin
impactable operating costs across
30 factories facing pilot purgatory
recognizesalessthan 5% cost re-
ductioninoneor two factories, sav-
ing less than $3 millioninthree years.

* Anothersimilar manufacturer
realized a double-digit cost reduc-

* Asimilar manufacturer suc-
cumbedtoscale purgatory gener-
atesa10%costreductioninthreeto  tionimpactinall 30 of its factories
five factories saving no more than andsaved $200 millioninonly three

$10-20 millioninfive years. years.
IGITAL TRANSFORMATION (DX) AND INDUSTRY 4.0 (14.0) PRO-

grams are on most CxOs’ top strategic planning lists. Ninety percent of SUSINESS
industrial companies are investing in digital factories and over 70% con- IMPACT <DQE> 20% operating
sider Digital Manufacturing at the top of their operations strategy agenda. impact

However, many fail to achieve the necessary impact, speed, and scale that
delivers double-digit business value. The question is why?!

in 30 factories Enterprise scale

$200M |- - - oo mmmmmmmmmm oo

Significant challenges exist for imple-
menting these programs across business
functions, physical sites, and global person-
nel. Both the magnitude to scale programs
across the organization and the speed to do
it within a business cycle present obstacles,
yet tangible opportunities exist for those who
preemptively plan to overcome them.

We’ve had the benefit of working with
hundreds of leaders on some of the most suc-
cessful 14.0 transformations. We've uncov-
ered two obstacles that limit most industrial
companies from capitalizing on the benefits
of 14.0: pilot purgatory and scale purgatory.
When programs fail to deliver meaningful
financial impact via speed at scale, they lose
enterprise-level sponsorship and support
needed to succeed.

Pilot purgatory: Many manufacturers
struggle with timely and efficient scaling of
pilot projects into production. The majority
of stalled initiatives share a common theme
—technology, rather than financial impact, is
mistakenly the focus of the transformation
program. This manifests in two ways: pri-
oritization of technology-oriented use cases
focused on non-constraint areas and the pur-
suit of too many parallel use cases leading
to fragmentation. Manufacturers on average
start with eight digital pilot projects and 75%
of these fail to scale.? These manufacturers

often spend two to three years in pilot purga-
tory and fail to prove solid business value.
That’s why companies are set back and the
organization, especially CxOs, loses inter-
est in the pursuit of transformation because
transformation impactis not visible.

Scale purgatory: Manufacturers are
increasingly challenged with duplicating
success past their inaugural implementa-
tions. While pilot purgatory prevents com-
panies from moving from pilot to produc-
tion, scale purgatory inhibits companies
from rapidly capitalizing on pilots that
could deliver transformational outcomes
if they were scaled across the production
network in a timely manner. Without inten-
tion or knowing, it will take many manu-
facturers five to 10 years to capture desired
impact at scale. This is a failed recipe for
leveraging digital as a transformational
opportunity. Pockets of value may be cre-
ated but a lack of enterprise impact is al-
most certain to result in the condemnation
of these initiatives to tactical levels of the
organization where C-level focus shifts to
other priorities.

Manufacturers who have surrendered to
scale purgatory haven’t achieved the poten-
tial of speed and capacity at scale to unlock
the full double-digit potential value at the full
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0-5% operating
cost reduction
in 1-2 factories

Transformational Impact

10% operating
cost reduction
in 3-5 factories
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enterprise level.
Our experience from our clients has 5 Building Blocks

brought light into an economic model which
is applied to compare the difference between
tactical value and transformational value that
typical manufacturing companies with $1B
impactable operating cost can unlock.

The companies that unlock transforma-
tional value with speed and scale across the
production network potentially can realize
ten times or even one hundred times more
financial impact than those that are stuck in
pilot purgatory or scale purgatory.

Férming an enterprisé
architecture as the technological
backbone to support scaling is a

critical 14.0

anufacturers must form their 14.0
program with these two obstacles
in mind and consult these five
building blocks for successful transformations:
 Planvaluetoalignto business strategy
* Program Design to get organization, peo-
ple, processes and technologies orchestrated
e Prove Valuetoillustrate real-world impact
* Scale Value to create transformative waves
e Program Governance to ensure ongoing
and future success.
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These phases typically are synchronized
and coordinated with one another and al-
though the timeline may differ, the usual se-
quential path to success begins with plan val-
ue, design a program to prove this value, and,
ultimately, scale and governit.

1. Plan Value

lanning value starts by aligning

with the company’s business goals

and challenges. Usually at this
stage, manufacturers map out what financial
driver is the top priority, what operational ini-
tiatives drive financial impact, and what use
case and technologies enable and enhance the
operational initiatives.

There are typically mismatches between
the C-suite’s P&L-prioritized mindset
and operational teams focused on factory
metrics. During the Plan Value stage, a
key outcome is mapping P&L with opera-
tional metrics and digital use cases. Once

1-2years

use cases are prioritized, a strong business
case and transformation roadmap are de-
veloped. The whole organization, ranging
from the C-suite to plant managers, must
align and commit to the transformation
program.

a. Secure Executive Commitment

In the path to achieve double-digit 14.0 im-
pact at scale,® the importance of taking a
financial impact-first approach to align
with executives is critical. Illustrating the
attainable value on key financial KPIs
for CxOs is crucial to secure initial buy-in
and ongoing program commitment. 4.0
programs that increase revenue, improve as-
set efficiency, and/or reduce operating costs
drive this top-down organizational shift.

The Digital Transformation Officer (DXO)
plays akey role in securing and maintaining
this business alignment, and, once secured,
additional detail-oriented conversations

Companies that include operational
stakeholders in their transformation
team are five times more likely to have
a successful transformation program.

to plan value must occur. The two primary
segments to planning value for financial
improvements are identifying the what and
planning the how.

In other words, prioritize what use case
will provide the most value in the shortest
amount of time and how to adopt the specific
use case or cases as seamlessly as possible.

b. Impact-Driven Use Case Prioritization
Every organization is different and must
contemplate unique parameters across driv-
ers and resource factors. The manufactur-
er’s drivers could be connected to its strat-
egy of high volume requiring high levels of
throughput, common with a process manu-
facturer of pharmaceuticals. It could be high
quality and customized automobiles, which
challenge the automaker’s flexibility, agility,
andresiliency.

Qualifying time-to-value for 14.0 pro-
grams must answer questions on the resourc-
es and digital maturity required to complete
any brownfield integrations, the plant or asset
downtime for implementing the digital so-
lution, the internal skillset, and external re-
sources and partners at-hand to install the first
use case and manage future ones.

Dozens of use cases can be identified, but
those that have the greatest impact and fastest
time to value should be on the shortlist. For
many manufacturers, this initial use case will
target the selected facility’s largest produc-
tion bottleneck.

2. Program Design
4.0 is a journey to change the way of
working in factories. While it is en-
abled by technologies, people will al-
ways be needed tounlock its value.
a. Core Team Planning and Organiza-
tional Structure
The traditional organizational structure of
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information technology (IT) and opera-
tional technology (OT) teams have the two
operating in silos. IT has typically been re-
sponsible for managing compute resources
and workloads from the myriad OT execu-
tion venues and is viewed more as a cost
center then as an innovation hub. OT has
been seen as engineering-driven personnel
with factory domain expertise, but guilty of
one-off project sprints without the manu-
facturer’s total operational capacity and
strategy in mind.

14.0 programs expose the need for co-
ordination, collaboration, and, ultimately,
convergence of IT and OT. The companies
that include operations stakeholders in their
transformation team (59%) are five times
more likely to have successfully implement-
ed their transformation program than to be
stuck in pilot purgatory. 4

Many organizations have formally estab-
lished a digital transformation team, which is
a combination of IT, OT, and operations. The
DXO typically heads-up this team that tran-
scends silos existing between internal depart-
ments and divisions, focuses on the highest
value use cases, and serves as the company
change agent for14.0.

Some simple shifts in roles and respon-
sibilities across departments may be need-
ed to form centers of excellence (CoE),
which can also spur [4.0 transformation.
These CoEs represent different organiza-
tional functions; they share ideas, create
resources, and work with external part-
ners. The implementation of digital proj-
ects requires a unique mix of skillsets with
some roles already prevalent in industrial
plants and others in their nascence. Sourc-
ing this expertise will require coordination
with a broader partner ecosystem inclusive
of technology providers, systems integra-
tors, and advisory firms.
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Enacting executive commitment early in
14.0 can create this organizational alignment,
related project success, and fuel future change.

b. Formalize a Technology and Service
Ecosystem

Putting the pieces in place extends past
people organizational structure planning
with formalizing the right technology
ecosystem. Technology vendors who are
business outcome-driven and view 14.0 as
a digital journey and not a point-in-time
transaction are more likely to drive dou-
ble-digit impacts for industrial companies.
Vendors with partnership tie-ins and stra-
tegic alliances create an ecosystem to ac-
celerate 14.0 journeys. Guidance through
the complexity of industrial technologies,
knowledge of business processes and
worker adoption best practices, and do-
main expertise and experience of imple-
menting digital capabilities in factories are
key components in evaluating technology
ecosystems. Thinking of 14.0 as a technol-
ogy-driven ecosystem rather than a one-off
vendor engagement will greatly speed up
transformation at scale.

c. Create an Enterprise Program Playbook
Most have realized the need to synchro-
nize IT and OT, but have trouble formaliz-
ing what tangible action items to take to ex-
pedite 14.0. The goal should be to leverage
an initial successful use case to establish are-
peatable process to scale to other sites. We’ve
seen this goal come into fruition more often
when [4.0 and DX teams create an enterprise
program playbook.

A playbook provides a recipe to adopt the
prioritized use case in a subsequent facto-
ry, site, or other location. It includes learning

78

www.ml-council.com

resources such as roadmaps, best practices,
program governance models, enterprise ar-
chitectures, user roles and responsibilities,
and organizational change and communica-
tion strategies. Leveraging this knowledge
base empowers site leaders to seamlessly
adoptthe use case in their facility.

Case Study: How Pfizer Scaled to 5
Sitesin18 Months

Pfizer is a major pharmaceutical manufac-
turer with more than 88,000 employees and
42 production sites worldwide.5 Faced with
skills gap and workflow complexity concerns,
Pfizer prioritized its 14.0 program around im-
proving its manufacturing workers methods
for learning, working, and utilizing informa-
tionto drive shop-floor efficiencies.

The manufacturer created a Digital
Manufacturing team to propel this 14.0 pro-
gram and roll out an ”Expert Capture” use
case to provide task guidance through cap-
tured knowledge content. To scale the use
case across its many sites, the team created
a knowledgebase - a playbook with any in-
formation its site lead would want to know to
implement the use case.

This knowledgebase propelled Pfizer
to rollout 12 solutions across fives sites in 18
months. Pfizer will continue to track recog-
nized value, document metrics, and update
the playback based on program feedback to
foster future success.

3. ProveFValue

ith the program designed and
the organization commit-
ted, the next critical stage is to
prove the value in the selected site. The key at
this stage is to validate the impact model built
in the plan value stage and the playbook built
in the program design stage. Depending on
the complexity of the use case, it might take
one to three months to implement the solu-

tion in the selected site and production line.
Additional weeks must be allocated for fac-
tory workers and managers to adopt the solu-
tion and change their ways of working.

The program will need to implement a
benchmark that quantifies value and mea-
sures the KPI improvements from the use
case. Once value and results are determined,
program sponsors must communicate these
early successes and lessons learned to key
stakeholders and executive sponsors.

Case Study: Pactiv’s Program
Enables Rapid Scaling

Pactiv is a food packing manufacturer with
more than 50 production plants globally. It
was challenged with how to increase OEE and
production capacity to avoid capex and in-
crease recurring EBIDTA. Pactiv formed a Dig-
ital Manufacturing Transformation program
that created three use cases - performance
monitoring, factory asset intelligence (FAl),
and Fully-enabled Smart Factory.

Pactiv prioritized these use cases on a fac-
tory-by-factory basis based on bottlenecks.
Performance monitoring is the lowest cost,
effort, and benefits solution Pactiv offers its
sites, while Smart Factory is the high-end, re-
source intensive, full factory transformation.
While Pactiv deemed some factories need-
ed this end-to-end connectivity and some
reached OEE improvements of 10%, most fit
intoits FAl solution.

FAI standardized components of the pro-
duction process that are targeted at factory-

A governance model formed

by a steering committee can
prioritize tasks and ensure align-
ment and accountability.
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specific problems such as high downtime
costs. This value-driven program quickly
proved its worth with improvements in fac-
tory-specific key metrics such as a 50% de-
crease in downtime from material issues in
one an 11% decrease in downtime from equip-
ment failuresinanother.

The manufacturer’s proof-of-value pro-
gram with on-site surveys, baseline assign-
ments, and project planning with 12-36 devel-
opment sprints is putting it on pace to rapidly
scale to dozens of sites inmonths. ¢

4. Scale Value

ith value planned and proven,

manufacturers will quickly

duplicate the use case to subse-
quent sites and roll out multiple use cases. At
this stage, teams will streamline and execute
parallel implementations while continuously
refining and optimizing the program’s de-
sign. Additional technology considerations,
such as the formation of an enterprise ar-
chitecture, will come into play to make this
speed and scaling vision areality.

a. Agile Methods and Parallel Activities
Manufacturers need to start thinking of 14.0 in
agile software development terms: quick sprints
with targeted goals using cross-functional col-
laborative teams to generate powerful outcomes.
The key component of agile and
scrum methods is rapid two- to four-week
sprints where the most pressing develop-
ments are made. This can take the form of

INDUSTRY

4.0
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Minimum Viable Products (MVPs), which
provide the basic functionality to resolve a
problem and abenchmark to build from.’

Building a table stakes use case that creates
some value is more impactful then spending
months or years on a fully polished product or
multiple use cases. It is critical, however, that
any M VP is still developed with an enterprise
architecture for scalability and not as a one-
off solution. A good MVP deployment will
start to uncover some of the initial business
benefits and simultaneously be a robust, pro-
duction-hardened enterprise platform. This
is then used to maximize the value from the
initial use case and build upon for the conse-
quent use cases.

Establishing parallel activities expands
past agile development methods for scaling
14.0. Bringing in subsequent site leads or
champions from other facilities early into the
use case roll-out process can greatly expedite
adoption of their own. Setting a collaborative
environment for these site leads to share re-
sources and ideas enables rapid success.

Like agile, these enterprise rollouts need to
be viewed as short-targeted sprints with paral-
lel activities creating waves of transformation
and replacing traditional sequential processes.

b. Enterprise Architecture Supports Scaling
Forming an enterprise architecture as the
technological backbone to support scaling is
a critical 14.0 consideration. It is unreason-
able to expect GMs to make massive techno-
logical overhauls and investments in their fa-
cilities. This places an emphasis on pre-built
solutions that can be seamlessly integrated
and scaled across multiple sites.

The cloud’s scalable infrastructure increas-
ingly places it on the roadmap for 14.0 projects
and 58% of industrial companies agree.® In-

8o

evitably, the prioritized use case will develop
past the minimum viable product in function-
ality and complexity, and the cloud is more
accustomed to handling a sophisticated work-
load across sites, users, and use cases.

The flexibility of the technology plat-
form is integral to developing pre-built
applications that scale across mul-
tiple sites. Industrial Internet of Things
(IToT) platforms are at the heart of many
14.0 use cases, providing a means to quickly
develop, manage, and analyze mission-crit-
ical applications on the factory floor. These
platforms’ flexibility is essential to connect
myriad industrial data sources and systems
in heterogenous environments; manage the
thousands of assets, production lines, and
factories in these environments; and in-
creasingly run powerful real-time analytics
for unprecedented operational visibility and
actionable insights.

Case Study: Carlsberg Leverages
Agile Methods

Carlsberg is a global brewer with around 100
production facilities annually producing 12 billion
liters of beer. The process manufacturer needed
operational transparency and end-to-end vis-
ibility across its many different sites, floors, and
equipmenttodrive efficiencies and agility.

With its entire operations in purview, Carls-
berg implemented a 14.0 program designed
to rapidly scale across dozens of sites. Carls-
berg created a flexible Digital Manufacturing
Solution with agile development methods
and enterprise architecture inclusive of a
cloudinfrastructure and lloT platform.®

The manufacturer quickly scaled its real-time
production management solution across more
than 20 breweriesin two years and plans torollit
out toadditionalfacilitiesin the near future.

3. Program Governance

Managing multiple parallel deployments is key
to delivering high levels of time-to-value and
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achieving speed. A governance model formed
by asteering committee prioritizes tasks and en-
sures alignment and accountability for meeting
the growth plan with a charter of the current use
case and preparation for future ones.

This committee of key internal stakehold-
ers (corporate/regional leadership) and exter-
nal partners and vendors provides a dynamic
team to quickly adjust to business challenges
and industry headwinds. Leveraging a sur-
round and extend strategy enables the com-
mittee and company to evolve with shifting
market conditions to ensure its 14.0 program
makes the best decision that quickly extends

the value of the deployment.

Every organization is at a different point
in their [4.0 journey. Companies just getting
started should rethink their initial use cases
with a financial-first impact mindset and a
critical constraint focus while others further
along improve and formalize programs to
achieve value at speed and scale. The idea of
initiating change for the next year to achieve
better financial standing for the following
three years and beyond is applicable to any
company. Following these 14.0 principles
can unlock a better tomorrow for manufac-
turers who need to change today. M

FOOTNOTES

1 Digital Manufacturing—escaping
pilot purgatory
https://www.mckinsey.com/~/
media/mckinsey/business%z20
functions/operations/our%20
insights/how%z2odigital%20
manufacturing%20can%20
escape%20pilot%2opurgatory/
digital-manufacturing-escaping-
pilot-purgatory.pdf

[N}

‘Digital Manufacturing—escap-
ing pilot purgatory'https://www.
mckinsey.com/~/media/mckin-
sey/business%zofunctions/oper-
ations/our%2oinsights/how%20
digital%z2omanufacturing%:20

can%z2oescape%20pilot%2opur-
gatory/digital-manufacturing-
escaping-pilot-purgatory.pdf

3 'Finally, Double-Digit 14.0
ImpactatScale’https://www.

manufacturingleadershipcouncil.

com/2020/02/11/finally-double-
digit-i4-0-impact-at-scale/

4 'The #1ReasonYour Industrial
TransformationWill Fail' https://
blog.Insresearch.com/the-1-rea-
son-your-industrial-transforma-
tion-will-fail

5 "THE EFFECTIVE IMPLEMENTA-
TIONOF SOPS USINGAUGMENT-

ED EXPERT GUIDANCE'https://
archive.liveworx.com/sessions/
the-effective-implementation-
of-sops-using-augmented-ex-
pert-guidance#presentation

6 "https://protect-us.mimecast.
com/s/50VnC73MzKFAgE10u8gn7
17domain=ptc.com”https://www.
ptc.com/en/resources/manufac-
turing/webcast/iiot-increases-
equipment-efficiency

7 Upgradingyourbusinesstoa
digitaloperatingsystem’https://
www.mckinsey.com/~/media/
McKinsey/Business%2oFunc-
tions/McKinsey%2oDigital/

Our%2olnsights/Upgrading%20
your%?20business%20t0%20
a%2odigital%200perating%20
system/Upgrading-your-
business-to-a-digital-operating-
system.ashx

8 'The Stateof DigitalTransforma-
tion’https://www.ptc.com/en/
resources/iiot/white-paper/
state-of-industrial-digital-
transformation

9 'PTCand Microsoft: Accelerating
DigitalTransformationforIndus-
trial Enterprises’ https://www.ptc.
com/en/resources/iiot/webcast/
ptc-and-microsoft

a5

3

Contributors to this Article

Craig Melrose s EVP of
DigitalTransformation
Solutionsat PTC.He
works with customers to
develop,scale,androll
outtailoredl4.0 programs.
Priortojoining PTC, Mel-
rosewasaPartnerat McK-
insey & Co.formorethan
20years.HeholdsaBSin
mechanicalengineering
fromthe University of
Kentucky.

BarryLynchisSVPof
Field ServicesatPTC.
Priorto PTC, Lynchwas
CEOof Factora.Healso
worked at GE Digital
and RockwellAutoma-
tion.Hehasadegreein
electricalandelectronic
engineeringfromBurn-
ley College, UK.

PTCisamemberof
the Manufacturing
Leadership Council.

Howard Heppelmann

is DivisionalVice President
and General Manager of
PTC's Connected Opera-
tions Solutions business
segment.Heand histeam
areresponsibleforiden-
tifyingthe most pressing
marketopportunities
facingmanufacturersand
collaboratingwith custom-
ersandtheptcecosystem
todevelop,deployandscale
operationallytransforma-
tivedigitalsolutions.

James ZhangistheVice
President of Market Develop-
ment, Connected Operations
SolutionsatPTC.Inthisrole,
Jamesworkstobuildand
deliverhighimpactsolutions
forfactoriesof thefuturethat
incorporate PTC'sindustry-
leadingloT, Analytics, AR
andPLMtechnologies. His
responsibilitiesinclude
prioritizingmarket problems,
pursuingproduct market
fitand workingdirectly with
customersand partnersto
scaleindustry4.otransfor-
mations.

DavidImmermanisa
SeniorResearchAnalyst
atPTCprovidingthought
leadershipontechnologies,
trends, markets,and other
topics. Previously, Immer-
manwasanindustryanalyst
in451Research’sInternet of
Thingschannelprimarily
coveringthesmarttranspor-
tationspaceand automotive
technology markets.He
alsospenttimeresearching
loT-enablingtechnologies
andotherindustryverticals
includingindustrial. Priorto
451Research, David conduct-
edmarketresearchatIDC.



