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ADAPTING 
MANUFACTURING 

...................................................................................................................................................................................... 
B y  J o h n  B a r c u sFOR THE 

DIGITAL 
AGE

To take advantage of the opportunities presented 
in the digital era, manufacturers need to step up 

their adoption of a range of new technologies. 
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D IGITIZATION IS CHANGING OUR WORLD IN PROFOUND 
ways.  Product development cycles are decreasing and delivery models 
are dramatically evolving. Software-enabled innovations are creating 
new service-based business models that are replacing existing products 
and re-ordering industry dynamics seemingly overnight. 

Innovations from companies such as Uber, Airbnb, and Apple are 
completely disrupting the status quo of business and the world as we know it. Others, such 
as Tesla, may be doing so as we speak. To stay competitive, companies must be fexible and 
able to quickly adapt to new technologies. 
In fact, the latest PwC CEO survey, which 
polled more than 1300 CEOs1, indicated 
that 70 percent believe the “speed of techno-
logical change” is a top threat. With so many 
rapid changes in technology, it should be no 
surprise that this is also the fastest rising risk 
recognized by the group. Thus, the ability for 
manufacturers to rapidly adapt and leverage 
new technologies will be critical to meet the 
needs of the digital age. 

As consumers, we now expect increased 
personalization, same-day delivery, simple 
interactions, and real-time visibility of our 
order status. We are not forgiving if the qual-
ity of the product or packaging does not 
meet our expectations.  What was once con-
sidered best in class performance would only 
be mediocre today and what was once con-
sidered acceptable could now put you out 
of business. Since the year 2000, 52 percent 
of Fortune 500 companies have either gone 
bankrupt, been acquired, or ceased to exist. 

Global Competition Increases 

T o meet changing customer expec-
tations and stay ahead of rising 
global competition, manufactur-

ing companies are learning to constantly do 
more with less. New technologies have been 
instrumental in improving manufacturing 

performance as capabilities have evolved 
over the years. According to U.S. Bureau of 
Labor Statistics data, manufacturing output 
per hour in the United States has increased 
by more than 2.5 times since 19872. Yet, as 
signifcant as these improvements are, it is 
not enough when your competition contin-
ues to embrace automation. It is estimated 
that China will quadruple the use of industri-
al robots between 2013 and 20185. Automa-
tion, however, is only a partial answer. New 
innovations (currently) require people, and 
both new innovations and enabling technol-
ogies are required to meet the requirements 
of the future. The key will be to leverage tech-
nologies that will help companies adapt to 
whatever changes the future has in store. 

This adaptation requires a new way of 
thinking – a fundamental difference in the 
way we conduct business. We must learn 
to embrace and leverage new technologies 
faster. Moreover, we need to initiate a digi-
tal thread which serves to enable a seamless 
fow of data among systems that optimize 
the path from innovation, through design, 
engineering, production, utilization, and 
service, thus bringing the value chain togeth-
er. Speed and collaboration are the differen-
tiators for the digital age, helping to support 
whatever business models best meet the cur-
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rent needs of the market. Tying manufactur-
ing directly to the needs of your customers 
and collaborating throughout the process 
helps to validate that you have the right of-
ferings and are able to quickly adapt as mar-
ket needs change or if  your performance 
is no longer acceptable to your customers. 
A digital thread also enables companies to 
quickly and cost effectively develop the right 
new offerings earlier than the competition. 

But manufacturers continue to struggle 
with requirements to keep costs low, a natu-
ral aversion for risk, and a philosophy of not 
fxing what is not broken. This has created a 
cultural hesitation to adopt new technologies 
early and aggressively. While we expect rap-
id innovation at home, the adoption of new 
technologies in the manufacturing world can 
be cumbersome and lethargic. In the PwC 
survey noted earlier1, CEOs saw innovation 
as the number one area that they would like 
to strengthen in order to capitalize on new op-
portunities. How do manufacturers speed up 
their adoption of new technologies in order 
to become innovation leaders? 

The Role of Business Applications 

S ystems and business applications 
have been critical enablers to help 
companies continually improve and 

evolve to accomplish process improvements 
that could not be done otherwise. E-com-
merce, automation, supply chain planning, 
effciency improvements, and digital con-
nectivity have all been enabled via systems 
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and applications. As companies went from 
Material Requirements Planning (MRP) to 
Enterprise Resource Planning (ERP), and 
beyond, the systems have become signif-
cantly more capable. 

However, these rich, monolithic systems 
have also slowly become much more com-
plex over time and today these integrated 
systems have become a double-edged sword. 
While organizations need the rich function-
ality to support their business, they are also 
being held back as these systems’ ability to 
adapt to change has become increasingly 
diffcult. New business opportunities are be-
ing passed up as a result of being deemed too 
diffcult or expensive to support. On-prem-
ise ERP systems that were once considered 
core business enablers are now being viewed 
as barriers to rapid change. More than ever, 
it is critical for manufacturers to leverage the 
latest systems and applications that can sup-
port the rapidly changing requirements of 
today’s digital age. 

The transition from large, complex, on-
premise software systems to cloud applica-
tions has changed the dynamics of enter-
prise software by helping companies move 
faster and become more agile. The nature of 
cloud deployments can make implementa-
tions signifcantly faster and more successful 
as cloud applications are more likely to sup-
port rapid release cycles with enabled best-
in-class business processes. This can help 
businesses to shrink implementation times 
even with a larger scope. Of course, these 
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PwC Global 
http://www.pwc.com/gx/en/ 
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20th-survey-report-2017.pdf 
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 https://www.bls.gov/lpc/ 

5 - Industry perspectives 
2016 Industrial Manufactur-
ing Trends 
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https://www.strategyand. 
pwc.com/trends/2016-
manufacturing-trends 
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Manufacturers need to initiate a 
digital thread to provide a 

seamless fow of data across func-
tional areas of the enterprise. 

https://pwc.com/trends/2016
https://www.strategyand
https://www.bls.gov/lpc
http://www.pwc.com/gx/en
www.ManufacturingLeadershipCommunity.com
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4 - The long road to digital 
transformation 
Jeff Moad 
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February 2017 
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nal-digital.com/ 
meleadershipjournal/ 
february_2017?pg=16#pg16 

6 - Predicts 2017: 3D Print-
ing Accelerates 
Published 15 November 
2016 
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terms are not normally used together when 
associated with large ERP deployments. 
Another signifcant reason this is possible 
is that the nature of cloud applications dis-
courages and can even eliminate the need for 
customizations. Rick Hassman, Vice Presi-
dent and CIO, Pella Corp, in referring to 
their HCM cloud deployment, said, “After 
we went live, I called my team and asked if 
we had done any customizations. They said 
no. And I called them again, because we had 
never implemented an application before 
that wasn’t customized….” 

Again, this concept of zero customiza-
tions is almost unheard of for large, on-
premise implementations, but should be ex-
pected with cloud deployments. It is not that 
custom requirements do not exist; it is that 
any required extensions can be compart-
mentalized and separated from the standard 
applications. This separation allows manu-
facturers to move quickly, as the standard 
applications, absent customizations, are eas-
ily upgraded to meet evolving business re-
quirements. 

The Importance of Collaboration 

M oving quickly requires robust 
and fexible integrations within 
the entire value chain. These 

connections should enable, and not con-

strain, a manufacturer’s ability to adapt to 
rapidly changing business conditions. Flex-
ible integrations via embedded web services 
enable a responsive digital thread connecting 
all aspects of the value chain, which develops 
and supports rapidly evolving business mod-
els to serve the needs of the business. 

The inherent fexibility and adaptive na-
ture of cloud applications enable the digital 
transformations necessary to compete to-
day. New capabilities evolve rapidly and the 
applications are much easier to use. Cloud 
applications with fexible integrations are 
the foundation for supporting a dynamic 
digital thread that connects the value chain, 
enabling a manufacturer to adapt faster to 
changing requirements. However, changing 
the culture to support automated communi-
cations and workfows can be diffcult, and 
it is sometimes hard to change conventional 
processes that have been familiar to employ-
ees for years. 

Common communication methods used 
in business today such as faxes, phone calls, 
spreadsheets, correspondence, and emails 
delay transactions and prevent real-time 
collaboration with an extended value chain. 
Manually communicating with contract 
manufacturers, suppliers, partners, custom-
er sites, and transportation hubs increases 
latency and can reduce the quality of the in-
teractions. Manual steps take time and in-
crease the likelihood of mistakes. Standard, 
high volume, fxed-ordering processes have 
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Monolithic software appli-
cations have become much 
more complex over time and 
are now inhibiting change in 
many companies. 

been automated with rigid technologies such 
as EDI; however, these also create additional 
challenges, as any necessary changes are dif-
fcult, take time, and add costs. 

Being connected now is more important 
than ever, as digitization is rapidly evolving 
how businesses interact. Not only is every-
thing rapidly becoming digitized, but also the 
connection between functions and processes 
via a digital thread automates connections 
at speeds not possible through phone, fax, or 
manual activities. Manufacturers still have a 
long way to go, though, to become fully inte-
grated. A recent Manufacturing Leadership 
Council survey4 reports that only 7 percent of 
the respondents see themselves as extensively 
electronically integrated with customers and 
suppliers. However, they also see this as im-
portant for the future, since 41 percent see 
themselves being extensively integrated in fve 
years’ time. Yet, with the rate of technologi-
cal change happening today, integration will 
become even more critical. Five years may be 
too long. 

Additive manufacturing is a prime example 
of a fast-moving technology that will con-
tinue to evolve how businesses operate. While 
still in the early stages of value creation, Gart-
ner has estimated that the use of 3D printers 
for rapid and iterative prototyping, which en-
ables frequent, low-cost design changes prior 
to production and enhances product quality, 
will reduce new product introduction time-
lines by 25%6. 

As 3D printers become faster, their benefts 
will increase exponentially and it is feasible 
that communications alone will be the longest 
manufacturing lead time component. This 
will not be a smooth ride as printer speeds and 
material options rapidly evolve. For example, 
recently developed 3D printing technology 
has increased speeds up to 100 times faster 
than previous generations. Manufacturers 
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with the fastest, most fexible digital threads 
will have the competitive advantage. As these 
printers continue to move from primarily pro-
totyping to supporting high volume produc-
tion, leveraging an integrated digital thread 
will automate manufacturing in ways only 
dreamed about today. However, connections 
alone will not be enough. The systems will 
also need to be smarter. 

Anticipating Requirements 

O ur computer interactions at home 
are becoming signifcantly smarter, 
with systems “knowing” where we 

want to go on vacation, even though we only 
did a single casual search late one night from 
our smartphone. In fact, we are now expect-
ing our computer applications to anticipate 
our requirements regardless of the device we 
are using. Where we were once concerned that 
Google was mining our Gmail accounts for 
opportunities to engage, we now expect it. 

For many millennials, this is the only expe-
rience that they have ever had with comput-
ers, and as they continue to migrate into the 
workplace, their expectation is to have the 
same user experience at work that they have 
at home. Unfortunately, most of our system 
interactions at work have not reached this 
level. In the previously mentioned Manufac-
turing Leadership Council survey4, 70 percent 
of the respondents see the future signifcant 
potential of  machine learning and cogni-
tive technologies. We should plan for every 
system or machine interaction to eventually 
be smarter and to proactively anticipate our 
needs. Smarter systems with integrated feed-
back and collaboration will allow us to make 
the most of the digital thread. 

At home, immediate feedback and collabo-
ration are now a part of every interaction we 
have. With the expanded marketplace acces-
sible to us, we are more specifc about what we 
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“The inher-
ent fexibility 
and adaptive 

nature of 
cloud ap-
plications 
enable the 

digital trans-
formations 

necessary to 
compete to-

day.” 

www.ManufacturingLeadershipCommunity.com
https://nal-digital.com
http://www.mljour
https://www.forbes.com


 
 
 

 
 
 
 
 

 

 
 

 
 
 
 
 
 

 
 
 
 

 
 
 

 
 

 
 

 

 

 
 
 
 
 
 
 
 
 

 
 

 

 
 
 
 
 

  
 
 

 

  

  

 

 
     

 
 

 
 
 

    

 

  

 
 
 

 

 

 
 

............................................................................. ..........................................................................................................................

CIMANUFACTURING 
LEADERSHIP JOURNAL 

........................................................................................................................................................................................................................................................................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Th
e

 In
te

g
r

a
te

d
 M

a
n

u
fa

c
tu

r
in

g
 E

n
te

r
p

r
is

e
 

..................................................................................................................................... 

"Digitization 
is driving 
behaviors, 

expectations, 
and capabili-
ties in ways 
thought im-
possible just 
a short time 

ago." 

want, and are more demanding of when we 
get it. We can compare prices, delivery, and 
return privileges instantly with the push of a 
button and have access to real-time custom-
er reviews so we know how the product or 
service performs. For many of us, we would 
rarely purchase something new online or go 
to a new restaurant without evaluating the 
reviews frst. It is sometimes easy to forget 
how rapidly these technologies have ad-
vanced until we look at the way our manu-
facturing operations operate. 

These experiences have not transferred 
seamlessly to business. Whereas tech-
nologies such as computers, email, and 
cell phones have transferred from work to 
home, new technologies such as social, col-
laboration, and expectation management 
need to transfer in the opposite direction. 
The same product review process available 
to consumers is not yet as available at the 
same scale to manufacturers. Evaluating 
new suppliers or services or collaboratively 
providing feedback does not yet have simi-
lar value. 

Collaboration and feedback must be 
timely to be effective. Phone communication 
is not suffcient, but real-time collaboration 
across the value chain enhances the experi-
ence and provides better results. This is a real 
gap for manufacturers today. Only 9 percent 
of the Manufacturing Leadership Council 
survey5 respondents think their factories 
are managed in a collaborative manner. Yet 
again, they see the value in doing so, as 39 
percent see themselves moving in this direc-
tion within the next fve to 10 years. Many 
will fnd this to be too slow, however, and will 
be forced to speed adoption. Real-time col-
laboration increases speed and agility and 
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must be an integral part of our transactions 
throughout the value chain. 

As a manufacturing company, your goal 
should be to know real-time how well you 
are performing, and to be able to quickly 
change course as the need arises. The sooner 
you are able to make course corrections, the 
less it will cost you, the more you will gain, 
and the more likely you will be successful. 
With collaboration, you can become more 
agile, increase performance, and add value 
with every transaction. This is the founda-
tion for how your business meets the needs 
of the digital age. 

The digital age is here and it is rapidly 
changing the world around us. Digitiza-
tion is driving behaviors, expectations, and 
capabilities in ways thought impossible just 
a short time ago. This is an exciting time as 
long as we are prepared and can adapt. A 
few points for manufacturers to consider as 
you prepare: 
• Digitization is enabling new business and 

revenue models that may be diffcult to 
support without rapidly embracing new 
technologies 

• Leveraging cloud systems enables fexibil-
ity and change 

• Value chains should be connected via an 
integrated digital thread 

• Interactions with machines and systems 
should be smarter 

• Integrated collaboration must be lever-
aged throughout the value chain 
While this transformation may be creat-

ing new challenges, this is also an exciting 
time with endless opportunities. As manu-
facturers face the rapid changes refective of 
the digital age they might do well to consider 
a concept attributed to Charles Darwin: 

“It is not the strongest species that survive, 
nor the most intelligent, but the ones most 
responsive to change.” M 
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