The Buzz on Manufacturing
Technology from IMTS 2016

written by Lauri Moon | October 12, 2016

(American Machinist - Robert Brooks: 9-20-16) IMTS 2016 is in the books now, and having
spent the better of the past week browsing, listening, and noting to myself, here is a quick
analysis of manufacturing and machining industry developments based on ideas promoted by
the experts and developers there.

We have spent the past five months previewing new machinery and devices, preparing to see
and learn more on-site: there is still plenty of time to review the details of all that was exhibited
at McCormick Place, and some of what was new there will become the basis of future

developments in precision manufacturing. But first, ...

Manufacturing technology has four general platforms for product development, which IMTS
mostly recognizes via its floor plan: machining and cutting equipment; tooling and materials;
programming and networking technologies; and automation and handling processes. There is
more, of course — ancillary supplies, shop organization and management systems, consumable

products and supplies, etc. — but this is all for classification purposes.

What follows here is a summary of ideas, themes — buzz words, if you will — with relevant (but
not exclusive) examples from IMTS 2016 that are shaping the current and future

understanding of manufacturing technology.
Automation

“Automation” has long been a synonym for “robotics” in manufacturing, but robotics are
coming into their own (read on...) and the term automation is growing to encompass much
more: networked machines and shared databases, actuators and performance models, all the
connected devices and packages that are helping machine shops and other manufacturers
realize the high-concept vision of the Industrial Internet of Things / Industry 4.0. IMTS 2016
had numerous examples of such broad-based automation technology — such as the Siemens

Digital Enterprise Showcase.

For manufacturers, the value of such platforms that they encourage the operations to develop a


https://imcpa.com/buzz-manufacturing-technology-imts-2016/
https://imcpa.com/buzz-manufacturing-technology-imts-2016/

strategy for growing into an IoT-compatible enterprise, rather than having that standard
imposed on them from some invisible “partner.” IMTS 2016 offered visitors numerous
examples of technologies and programs for connecting with suppliers, customers, and data

partners, to make manufacturing automation more intuitive and “automatic.”
Robotics

Robots have had a place in machine shops and manufacturing for decades now, though it’s
been a grudging acceptance by the operators. Whether the objections are based on technical
complexity, plant safety, or some intangible feeling about human involvement, IMTS 2016

made clear how the future of machine-shop productivity is premised on robotics.

ABB Robotics introduced the FlexMT™, a pre-engineered system designed to load and unload
machine tools using vision guided robotics. Designed for both small batch and high volume
production, its developers promise to boost spindle utilization by up to 60% over manual
machine tending. The system can handle most any size and type of part, and is compatible with
a wide range of machine tools, including horizontal and vertical lathes, machining centers, 5-

axis machines and grinders.

Robotics are quickly evolving into a separate discipline, with auxiliary devices for gripping,
conveying; intuitive interfaces and customized programming software; and variations in reach
and payload standards that mean robots will find their functions in a growing number of

machining and manufacturing applications.
Multi-tasking

Five-axis machining is widely understood as giving machine shops the flexibility to perform
complex tasks with fewer set-ups ... but is it widely applied? In other words, shops that have
invested in five-axis machining may not need to operate with all those features, and in fact may
over-invest to establish the capability. Finding ways to make two- and three-axis machines gain
the flexibility of five-axis machining is gaining influence with machine shops — and thus with

machine tool developers.

Haas Automation exhibited its new TR200Y dual-axis trunnion rotary table, which it explained
“puts five-axis capabilities well within reach of the average job shop, and its compact size

provides greater mounting flexibility.”



The TR200Y mounts in the Y direction (front to back on the table) of a mid-size VMC. At less
than 27 in. (686 mm) wide and 20 in. (508 mm) deep, it fits on one end of the machine’s table,
freeing up the remainder for additional fixtures or vises. The TR200Y has a 7.87 in. (200-mm)
T-slot platter, and will swing parts up to 8.1-in. (206-mm) diameter. The maximum platter
capacity is 80 1b (36 kg). The trunnion provides =120 degrees of tilt and 360 degrees of
rotation for full simultaneous 5-axis motion, or to position parts to almost any angle for

machining. Still, it can easily be removed when not needed.

They may not need more spindles, but maximizing “spindle time” is an idea that is gaining

priority with machine shops.
Precision

Precision is not a hard idea to understand — but it’s hard to achieve and maintain.
Unfortunately, it’s an idea that underpins an increasing number of product designs in high-
value industries like aerospace, electronics, and medical/surgical parts, sectors that can be
very rewarding to qualified and capable suppliers. Achieving precision invariably depends on
the selection of the right machinery, the right controls, the right programming — all of which
were emphasized by IMTS 2016 exhibitors. Precision is also the consistent theme from tooling
developers.

Switzerland-based Mikron Tool introduced its new CrazyDrill SST-Inox 12 x d for drilling
stainless materials in diameters as small as 0.3 m (0.012 in.) — which is possible thanks to
highly advanced and specially developed tool geometry for the drill, and an efficient cooling
concept for the drill shank.

Precision is not an idea that can be put aside once it has been raised and defined: suppliers of
tooling who can maintain their reputation for precision designs and precision performance will
have a bright future after IMTS 2016.

Solutions

Machine tool developers (among others) have been promising “solutions” to their customers for
a long time now, and there is a sense from IMTS 2016 that customers are turning the idea
around on them — demanding better application of design principles to save production time,

energy, system flexibility, reliability, and more.



For example, Makino displayed its a40 horizontal machining center, which it emphasized is the
first system purpose-built for machining aluminum and nonferrous diecastings. Previous
machine tools have been “over-designed” for diecasting producers, who need to maintain high-
throughput of near-net-shape parts, with the right parameters for power, energy consumption,
and cycle times that will address their productivity and “per-piece costs.” The a40 HMC is a

solution to over-designed systems.

“Diecast manufacturers are under intense pricing pressure with mandatory cost reductions
from OEMs and increasing global competition. The keys to overcoming these challenges lie in
the reduction of machining cycle time and elimination of unplanned down time,” explained
Makino’s horizontal product line manager David Ward. “To address the cycle time issue,
Makino has re-evaluated each of the major castings using an Intelligent ‘Reduction of Inertia’
(ROI) design philosophy. The new design provides superior linear and radial agility and

acceleration.”

The a40 is a customized solution for the diecasting sector, providing those manufacturers with
productivity improvements as well as savings in capital investment, labor, floor space, utility
consumption, and tooling. It’s an example of manufacturing technology buzzword being
realized and demonstrated at IMTS 2016.

Eve of Disruption: How the Auto
Industry Is Remaking Itself

written by Lauri Moon | October 12, 2016
Automakers are trying out all kinds of new business models, from rebranding themselves as

mobility companies to partnering with obscure start-ups. Can they take it to the bank?

(IW - Laura Putre: 9-27-16) Although the U.S. automotive industry saw record sales in 2016,
the mood of its leaders right now is low-key, even a bit anguished. Gains that OEMs made after

the Great Recession have slowed to a near-halt, with predicted sales for 2016 hovering around
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last year’s numbers, then dipping slightly in 2017.

Wall Street wants growth, and automotive manufacturers, realizing that they can’t rest on their
SUV and pickup-truck laurels, are looking for it in uncharacteristic places. Nissan is partnering
with an electric scooter company in San Francisco. Volkswagen wants to focus more on car-
sharing and introduce up to 30 new electric vehicle models. General Motors has a vice
president of urban mobility who recently told an auditorium full of automotive executives that
in New York City, where she lives, “the whole idea of owning a car, parking it for $1,000 a

month, and not using it 95% of the time is ludicrous.”

“Everything about our business is changing,” Bill Ford, avuncular executive chairman of Ford
Motor Co. and great-grandson of Henry, told a potpourri of Detroit automotive beat reporters,
soccer-mom and fashion bloggers, radio hosts and foreign journalists at his company’s trend
conference in September. “It’s been a tough time for the auto industry because Wall Street

doesn’t have a whole lot of faith in [us].”

Ford said some investment firms see auto companies as flatlining now that they’ve ridden a
crest of post-recession growth. Or, they adopt the attitude that “with all this disruption, it’s not
clear to us who’s going to win—what any [automotive companies] are going to look like in five

years—so we're just going to take a step back.”

More disruption is going on in automotive now than at any time since cars replaced horses as
the dominant mode of long-distance transportation: After a long incubation period limited to
annual DARPA challenges and whatever Google was doing in Mountain View, self-driving cars
are on the fast track. Tech companies are muscling in on the traditional auto space. New
mobility services like ride-hailing and microtransit are challenging the individual car ownership

model.

Meanwhile, the price of cars is outpacing wages in the United States, and political uncertainty
and economic stagnancy are slowing growth in some emerging markets. Electric and fuel-cell
vehicles are gaining traction as their price tags come down and range goes up (along with fuel

economy standards).

The auto industry has to think about all this and the Volkswagen emissions cheating scandal
and finding tech-savvy people to run the factories and software engineers to design algorithms

to tell a driverless car how to behave when a herd of cattle is crossing the road.



“It’s not clear where some of these business opportunities really are,” Bill Ford said. “We are
going to try a lot of different things, and obviously we have to build business models around
them that work, and I'm very confident that that will happen.”

Until then: stay tuned for a considerable bit of rooting around in the dark.
Taking the Slow Road

Automakers looking for meaningful growth aren’t likely to find it in the United States. Vehicle
prices have been growing faster than wages, observes Patrick Manzi, senior economist for the
National Automobile Dealers Association. Consumers are stretched: car payments made up
12% of personal income in 2014—higher than the previous nine years. And the loans take

longer to pay off: 67 months in 2015, compared to an average 54 months two decades ago.

Paul Traub, senior business economist for the Federal Reserve of Chicago, says that
automotive sales likely peaked in 2015. Some of the reasons he sees include a trend since 2010
of Americans saving more of their income; a depletion of pent-up demand for new vehicles after
the Great Recession; shortened commutes for more people working remotely from home; and a
shift in population from smaller cities and suburbs to “megacities” where mass transportation
is convenient. People are also holding onto their new vehicles longer: from an average 50
months in 2005 to 77.8 months in 2015.

Even in the richest metro area in the country, San Jose, Calif., a median-income household

cannot afford the average new vehicle, says Bankrate’s 2016 Car Affordability Study.

Worldwide, car ownership climbs when average incomes hit the range of $5,000 to $20,000,
says Gary Silberg, lead automotive industry partner for KPMG. Within that range, ownership
leaps from one car per 10 people to one per two.

China is in that sweet spot for growth, but hurdles include car quotas in pollution-wracked
major cities and regulations that require foreign automotive companies to partner with Chinese

companies (and share their research).

India has huge potential, with about one car for every 30 people. But wages aren’t high

enough.

“If you talk to the auto guys, every 10 years they say India will be 10 years away,” says Silberg.



“It’s a low-end, $10,000 vehicle market—kind of a nuts and bolts market,” with the modest

profit margins to match.

So where will the growth come from? If you subscribe to the iPhone theory that new features
= people dashing to turn in their old products and buy new products quickly, then leaps in
technology could benefit automakers. And if the self-driving, living-room-on-wheels models cost
way too much for all but the wealthiest consumers, then replacing individual ownership with

fleet-owned vehicles to share, hail and rent looks better and better.

How Technology is Reshaping the
Modern Supply Chain

written by Lauri Moon | October 12, 2016

(C3 Solutions - Gregory Braun: 9-21-16) It’s no secret that tech innovations have become key
to the evolution of business processes. Whether born of necessity, to fill a niche need, or
developed as a blue-sky invention that business adopts, new technologies power much of the
growth and development we see in supply chain operations. But early adoption of new

technologies, until very recently, was the preserve of the large, well-capitalized corporation.

Tech investments used to be major projects, time-consuming and expensive, requiring the
assets and human resources capabilities of big players that needed to leverage big investments
in order to compete. Think about the early adoption of mobile scanners by the large last-mile
couriers—in 1985 FedEx developed tracking and equipped its drivers with handheld scanners,
enabling real time package tracking. P&G introduced continuous replenishment in 1987,
thanks to mainframe software from IBM. ERP software was introduced in the 1990s, as the
preserve of big enterprise, motivated by the recognition that the data in various parts of a
business could be linked together to help deliver better bottom line results, but also out of fear
of the Y2K crisis.

However, although these all began as the preserve of the massive, many of these and other
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supply chain technologies have since evolved into more scalable and affordable options for
businesses across the spectrum—from the truly small to the massive enterprise. As they
mature, the cost of entry has declined, making many technologies accessible to all businesses.
It is said that, thanks to these developments, supply chains are on the cusp of a digital
revolution. But as outlined by Georgia Tech, which is a leader in supply chain education notes:
“Since the 1980s, computer technology has advanced at such a phenomenal rate that it is
currently far ahead of the ability of the supply and logistics field to adequately utilize the new

technologies.”

So, as the pace of adoption continues to accelerate, there is still plenty of opportunity for
technologies to be adapted to supply chain operations. At the moment, there are several that
are quickly gaining traction. This paper is going to explore the current influence of
mobile technology ... Software as a Service (SaaS) ... big data, ... web APIs. These four
have come a long way recently and continue to evolve rapidly. We're going to take a look at

where they are now and where they might be headed.
Mobility

From the first use of mobile scanners on delivery trucks back in the 1980s, the potential for

mobile devices has long been recognized as a boon for supply chain operations.

Numerous factors contribute to this utility. First, the need for communications between widely
dispersed and moving members of the supply chain—drivers, dispatch and destination, for
example—meant adopting mobility was an obvious advantage. Suddenly, disparate parts of the
supply chain network could communicate instantly, and not just by voice—wireless data
transmission was a huge advancement. But it has been the advent of personal
handhelds—smartphone and tablets—that has really increased the viability of mobile tech

options for supply chain operations.

As the devices proliferate to the point of ubiquity and become ever-more sophisticated, the
barriers to entry continue to fall. Prices are dropping and because nearly everyone has one,
businesses can take advantage of “bring your own device” (BYOD) options for some

applications, further decreasing the cost, and even shifting it from capital to operating budgets.

And, as we noted in our Whitepaper, “The Internet of Things and the Modern Supply Chain,”
the average smartphone is a truly powerful tool. An Apple iPhone 5 has 2.7 times the



processing capacity of the 1985 Cray-2 supercomputer, the gold standard of the time. With this
kind of power at users’ fingertips, it’s no wonder that new avenues for mobile technology

continue to open.

According to The 2016 MHI Annual Industry Report, 36 percent of respondents said these
technologies had the potential to either provide competitive advantage or disrupt supply
chains. While current adoption rate of mobile technologies in supply chains is 26 percent, it is

expected to surge to 75 percent over the next six to 10 years.

Increasing competition, the need for speed in the e-commerce environment, the growing drive
to use available data to better operations efficiency are also contributing to the demand for
mobile solutions that provide more than just immediate communications. The combined data
that is gained from the application, device and user contribute to more informed and
faster considerations, however that organizations need to consider before jumping into a

mobile strategy.

Managing security, especially with employees’ own devices, can be a challenge. There are also
potential dangers in a piecemeal approach to apps that, far from bringing data into one big
useful pool for analysis, can end up creating data silos. Caution also needs to be exercised in

selecting apps that are tailored to supply chain by experienced providers.

Some of the most popular and successful application areas for mobile technologies in logistics
at present, according to recent research, are navigation and routing using GPS, dispatch
management and dock scheduling, parcel tracking, proof of delivery, telematics and customer

service. Growing areas include fleet management and yard management.

Looking at yard management provides an example of how using mobile technology can pay off.
By using an application on a device that most drivers have already, a mobile YMS can reduce

costs, speed up operations and simplify processes.

Payoffs for mobile adoption can be measured in improved productivity, reduced operating
costs, improved customer loyalty, faster decision-making, better collaboration between staff
and departments and an enhanced bottom line.

While mobile applications have not yet become the mainstream for supply chain, they are

rapidly gaining traction. The benefits they convey in terms of immediacy and building



collaborative networks within supply chains cannot be discounted. According to some analysts,
mobility is “morphing into the backbone of IT infrastructure” for many in the supply chain, and

will only continue to grow in popularity.
SaaS

Software-as-a-service or SaaS (also known as cloud-based software), like mobile technology,
has been around for a while. But like mobile supply chain apps, cloud computing is still

immature and has yet to truly develop its potential.

SaaS offers numerous benefits for companies occupying the sweet spot where it makes sense.
(To find out where that sweet spot is, read our blog: “SaaS vs Licensed Software: Factors to
Consider in your Cost Analysis”.) It affords a lower cost of acquisition, with monthly fees
instead of capital costs. SaaS offerings are kept up to date by the provider, and are also

secured by the provider.

SaaS is gaining in acceptance because it is also native to the increasingly digital nature of
supply chain. In conjunction with the connectivity of The Internet of Things, cloud-based apps

help to bring the data together for analysis.

Cloud technology is also permitting greater integration of different platforms through the use
of standardized protocols. This contributes as well to reduced IT costs, as you can refocus
personnel to other areas when you outsource to a SaaS provider. The cost savings in this area
have been quantified: In a recent study it was shown that: “costs for IT resources were 16
percent in a SaaS model, while for licensed software 41 percent of the cost was allocated to in-

house IT resources.”

SaaS apps are easily scaled to your business needs, and create opportunities for collaboration
across your business and with clients and suppliers. Cloud-based systems also work across
geographical and international boundaries, effectively shortening supply chains by bringing
far-flung parties digitally closer together. Collaboration is a highly valued feature of SaaS,
according to a recent SCM World study. In fact, 94 percent of respondents believe that more

collaboration equates to problems being solved more quickly.

Possibly the greatest benefit of SaaS applications is that it will allow smaller companies to gain

access to types of software that were previously beyond their reach for reasons of cost. SaaS



erodes the leverage that larger enterprises once had with their big IT departments and a
provides cushion to cope with peaks and valleys in demand. With SaaS all companies have the

potential to get software that was previously only available to the large.

In The 2016 MHI Annual Industry Report, over 70% of the respondents said SaaS is having
some impact on operations. Forty-five percent claim to be using the cloud already, while
another 22% expect they will adopt SaaS within the next couple of years. Overall, adoption
rates of cloud computing are anticipated to achieve 86% in the next six to 10 years.

While adoption of SaaS solutions is not yet widespread in the supply chain, it is being touted as
an almost inevitable solution. Oracle’s CEO recently said he thinks that by 2025 fully 80% of all

applications will be cloud-based.

The Internet of Things is widely identified as one of the main sources of the supply chain data
that’s now available for analysis. But even before it was highlighted, there was plenty of
information available, coming in from sources such as ERP systems, and more recently the data

coming in from GPS devices being used for last mile deliveries, and other applications.

Big data includes discrete bits of information about items, locations, movements, usage and
demand. Being able to extract actionable analysis from that requires extremely advanced
algorithms and computing power—these are the new parts of the equation. New technologies
are able to interpret data from disparate systems— ERP, pricing and competitive intelligence
systems, for example—bring it together and turn a spotlight on previously dark corners of

business operations.

When these techniques are deployed consistently, organizations stand to benefit. A recent
study by Accenture noted: At the moment, properly analyzed big data can be used to optimize
distribution, logistics, and production

networks. Demand forecasting is another important area the data can illuminate, helping to
create more accurate predictions, and uncovering demand patterns that previously would have
been unknown. Furthermore, information collected from products in use can be used to

improve uptime, anticipate when maintenance is required and even improve customer service.

Risk mitigation and chain of custody are also enhanced by data analytics, potentially

streamlining processes around product tracing and recalls, which are increasingly important



for both food and pharma supply chains. All of these benefits contribute to creating more
efficient supply chain networks, with lower inventories, faster turns, better throughputs and
ultimately superior bottom line results. Good demand forecasting can cut 20 to 30% from

inventories and ultimately deliver a couple percentage points in profit.

Utilizing big data analytics in operations can improve reaction time to supply chain issues
(41%) and can lead to a 4.25-times improvement in order-to-cycle delivery times, according to

Accenture.

In this year’s MHI report, 44% of respondents believe analytics has the potential to be a
disruptive or competitive force in their industry. In this year’s MHI report, 44% of respondents

believe analytics has the potential to be a disruptive or competitive force in their industry.
Big Data

Big data is not new. What's different now is the velocity, the volume and the availability of

analytical tools to use it.

“Although the adoption rate in supply chains stands at just 22%, according to the report, it is
expected to grow to 80% over the next six to 10 years.” Similarly, 64% of supply chain
executives surveyed in an SCM World study consider big data analytics a disruptive and
important technology, that will “set the foundation for long-term change management in their

organizations.”

The key for managers in this is to not be deterred by the impression that big data requires a
big corporation to use it. MHI proffers this advice: “Options could range from simple
spreadsheets to complex visualization layers. A key is to start with something small enough to

be achievable, yet big enough to matter - and then iterate and improve from there.”

What does this mean for supply chain? Essentially, they speed up and streamline
communications. They also are the enablers for all the other tech innovations we’'ve mentioned
in this paper. APIs are used in SaaS applications; sensor-interpreting software uses them;
contextually based mobile apps rely on them; and the data that goes into the big-data
crunching systems gets there through APIs. Estimates say that about 24% of web apps and
15% of mobile apps are taking advantage of APIs. And by the end of 2018, these numbers are
expected to climb to 80%.



A current example of how APIs can help is seen in a recent crackdown by retail giant Target on
its suppliers. In an attempt to curb stockouts, the company reduced the delivery window for
shipments to distribution centres from two to 12 days down to one day. They also announced

plans to increase penalties for deliveries that didn’t arrive in the scheduled window.

Target’s suppliers now have a communications problem if they are still using EDI to transact
business with the retailer. EDI bundles information and sends it in packets at timed intervals.
The information is captured and forwarded without confirmation. This can result in delays of

between 30 minutes and four hours.

This means that companies using EDI can be four hours out of date in responding to orders,
and when there is a one-day window for delivery, that’s just not acceptable. APIs and web

services can solve the problem with instantaneous communication.

As APIs come to the fore as a tool enabling the revolution in supply chain technology, it will be
important to ensure your organization is onboard. They “unlock data, increase agility,
encourage innovation and speed time-to-value,” making them a crucial piece of the coming IT

toolkit for successful supply chain management.
Web APIs

APIs (Application Programming Interfaces) enable communications between different apps.
Together with the connections between them they’ve been described as “the plumbing of the
Internet of Things,” as well as the EDI of the 21st century.

While we don’t want to invoke apocalyptic scenarios, there is a danger that those who are not
on the lookout will run afoul of that tech juggernaut in a Titanic manner. Strategic and tactical
employment of these new technologies can result in significant supply chain optimization.
Increased visibility, better cost control, better integration within and across businesses,
improved planning of demand and networks, better tracking and regulatory compliance —
these are just some of the many advantages that can accrue through the adoption of some or

all these innovations.

And there’s more to come. Supply chain 2.0, disruptive technology, the always-on supply

chain—these are themes that are occupying the top supply chain analysts these days.

What will it mean for the supply chain manager trying to stay on top of trends?



Keep looking for the technology that will offer competitive advantage in your sector. That may
not always mean the most recent, or the most expensive; it will depend on the task that needs
to be accomplished. That much hasn’t changed.

But what has changed—and will continue to change—is the environment in which you operate.
A few years ago we laughed at drones, wearable tech in the warehouse was a goofy fad, and

autonomous vehicles were sci-fi.

Now autonomous truck platoons have been proved in Europe with a recently successful cross-
continental trip, wearables are being used successfully in DC operations and drones are

delivering packages.

Next up is artificial intelligence. Hopefully it will be smart enough to help us avoid hitting the

new technology iceberg lurking on the near horizon.
The Future

Where is all this going to take us? While we see increasing adoption predicted for all the
technologies explored here, that information on its own shows only a tiny sliver of the looming

iceberg that technological change currently represents.

(C3 Solutions is an information technology company specialized in yard management (YMS)

and dock scheduling (DSS) systems.)

Commissioners Proclaim October
7th Centre County Manufacturing
Day

written by Lauri Moon | October 12, 2016
IMC’s Lauri Moon accepts a Proclamation by the Centre County Board of
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Commissioners on September 27th announcing October 7th as Centre County
Manufacturing Day. #MFGday16 portion starts at 26:57.

To learn more about #MFGday16 visit www.mfgday.com.

Manufacturing Practices that will
be Outdated within the Decade

written by Lauri Moon | October 12, 2016
(Manufacturing Transformation - Jon Wikstrom: 6-30-16) Do your manufacturing

processes still rely on analog or paper-based components? Perhaps now is the time
to embrace digitization as a strategy?

As you read this article, the manufacturing industry is moving towards a fourth
massive revolution.

The first came in the 18th century in Britain, when machines started arriving in
textile mills across the continent and the second came when Henry Ford introduced
the world to the powers of mass production.

Since then manufacturing practices remained pretty static until the advent of the
computer, which set in motion a series of technology advances that are now gaining
momentum. The addition of the Internet to devices promises to further accelerate
the innovation that is to come.

We live in a time when a number of very useful technologies are only just beginning
to converge. With new materials, innovative software, more capable machines and
better processes, we are in the midst of a perfect storm for evolution in the
manufacturing industry.

And it won't be long before many of today’s practices become obsolete, or even


https://imcpa.com/manufacturing-practices-will-outdated-within-decade/
https://imcpa.com/manufacturing-practices-will-outdated-within-decade/

illegal.

Here I take a look at five common manufacturing practices I believe won’t survive
the next decade.

Reliance on Human Labor. At the start of the first industrial revolution, factories
had to be run around the clock in order to be profitable, so workers often toiled
away for up to 16 hours a day. Although conditions have changed dramatically in the
developed world, you still can’t go more than a few weeks without reading about a
sweatshop in Bangladesh, forced labor in Qatar or child labor in India.

This may be on the cusp of change though. Factories have been using automated
robots in some form since the 1960’s. Now these bots have evolved enough to take
over many of the repetitive tasks humans used to do in factories.

This is one of the reasons companies like Apple and GM have been shifting jobs back
to the US for the first time in many decades. Robots can work day and night, be
more precise and don’t need to be paid. Advanced robotics will most likely make
many repetitive, assembly jobs obsolete in the coming years, both in developed and
developing nations. Our human resources will then need to be applied to the
programming of processes and optimization of production throughput instead.

Analog to Digital Management. Digital technologies have transformed many
industries in the past decade alone. In the coming decade they are expected to
dramatically change the way manufacturing operates. For example, the convergence
of virtual and real worlds in manufacturing is now in full swing. Digitization has also
enabled the introduction of mobile apps across the shop floor, which can help assure
quality, maintain labor records, track vehicles and shipments, and provide high-
quality data all in real time. Legacy paper-based, analog systems will soon be
virtually non-existent as the digital revolution continues its transformation.

Two-Dimensions. If you'd mentioned printing to anyone prior to a few years ago,
nearly everyone would have talked to you about home computers and paper. If you'd
mentioned machines that could print real 3D objects like toys and bricks and even
cars, they would have assumed you were talking about the latest sci-fi blockbuster.



But 3D printing is very much a reality now and is become a bigger part of practical
engineering every day. After years of research and development, we’re finally able
to produce objects by creating designs on a computer and having a printer lay it
down, layer after layer, till we’ve made something from the inside-out.

Also known as Additive manufacturing, this process will undoubtedly change the way
we produce objects. There are already ideas for creating lighter airplane wings and
complex prosthetics with the technology. While the next decade may not see us
depending entirely on 3D printing, you can be sure that a great many will
incorporate the printers for some components of their production.

Wasting Water. It’s not often given much thought, but a staggering amount of
water is used for cleaning at different stages of the manufacturing process. The
traditional processes result in a great deal of waste water, hazardous materials and
messy residues.

Using water in this way is not only inefficient but also an environmental hazard,
especially considering the fact that many places in the world are starting to
experience more and more water shortage crises. It’s clear that the use of water in
manufacturing has to be seriously rethought in order for manufacturing to be at all
sustainable for the planet and human survival.

But how do you replace water? On example being used at innovative companies is
the use of carbon dioxide (CO2), which can be stored in liquid or gaseous form. The
gas is recycled from other industrial processes and is, thus, very eco-friendly. And,
CO2 can be used to clean anything from clothes to complex medical equipment. It’s
easy to obtain, cheap to use, very effective and leaves no residue.

Traditional Hierarchies. With the rapid rate at which new technologies are
developing, it is starting to make less and less sense to have distinct separations
between the production and engineering teams. Given the fact that participating in
the line at almost any level will soon involve some expertise in engineering and
robotics, more and more companies are moving towards vertical relationships
between employees at every level.

Furthermore, the level of education and knowledge necessary to work at the



operating level will be higher than it’s ever been before. Companies that want to
retain their experienced and loyal operations teams will now have to begin training
them for a different kind of work requiring more advanced skill sets.

Technology is developing at an exponential rate that will only become more rapid in
the years to come. Simultaneously, environmental concerns are becoming such that
the government is intervening in order to force corporations to change the way they
do things.

These and other factors are combining to make dramatic change imminent in the
manufacturing industry. As has always been true on the eve of massive shifts, those
who want to stay relevant and successful will innovate. Those who don’t will soon
find their skills in less demand.

(Jon Wikstrom is a technology and manufacturing writer, former U.S. Air Force
Reserves Major and the founder and CEO of Cool Clean Technologies, a company
that designs custom dry CO2 cooling and cleaning systems for a wide variety of
industries.)
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manufacturing employment. Quite simply, year after year, the number of people employed in
making things declines — the figure is down by nearly 5 million since 1996. And in election
years like this one, it is common to hear politicians talk about how they will bring

manufacturing jobs back.

Across the board — on both sides of the aisle, in every part of the country — there is an
overwhelming desire to have more manufacturing jobs. This is partly due to nostalgia and
symbolism. But it’s also driven largely by economics: Generally speaking, the manufacturing
jobs that have been lost (and that remain) offer better pay, benefits, and job security than the
service jobs that have replaced them. What’s more, manufacturing has a big multiplier effect
— when you build machines at a factory, it calls an array of suppliers and service providers into
action. Thanks to the power of manufacturing’s economic impact, states and cities are often

willing to offer significant financial incentives to companies that are willing to open plants.

Now, if they were being honest, politicians would note that the vast majority of the millions of
manufacturing jobs lost can’t return. They left due to globalization and competition. And many
were rendered obsolete by technology. The reality is that the value and volume of stuff
factories produce tends to rise each year, even if employment falls, because software,

machines, and computers are doing more of the work.

However, there are at least a few hundred thousand manufacturing posts that could be
“brought back” without turning back the clock on globalization and making factories less
productive. All that would have to happen is for America’s companies to fill the hundreds of

thousands of open positions.

I've written before about the strange state of affairs in the job market. Markets everywhere
have become more efficient, thanks to technology and brilliant new platforms that grant buyers
and sellers of goods and services the ability to meet one another online and agree on product
and prices. And yet the labor market has become less efficient. As the most recent JOLTS
report notes, there were some 5.6 million jobs open in the U.S. at the end of June, up from 2.4
million in June 2009. If human resources professionals could be 10 percent more effective at

filling posts than they are, there would be an additional 560,000 people working today.

Last week, the Wall Street Journal noted that a decent chunk of those openings are in
manufacturing. “The number of open manufacturing jobs has been rising since 2009, and this

year stands at the highest level in 15 years, according to Labor Department data,” the Journal
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reported. “Openings for manufacturing jobs this year have averaged 353,000 a month, up from
311,000 in 2015 and 122,000 in 2009.” That’s a lot! There are 12.28 million manufacturing
jobs total in the U.S., and in the past year, 39,000 have been lost.

To put it differently: If U.S. manufacturers were willing and able to fill the positions they have

open, we’d be bringing manufacturing jobs back in a big way.

So why isn’t it happening? How can it be that the number of manufacturing openings has
tripled in the past seven years even as millions of manufacturing workers have been forced to

find other work? Well, it’s complicated.

Markets may be efficient most of the time, but they're far from perfect. It could be that there
are lots of openings in geographic regions where the population has been declining. It could be
that employers, who have to compete for labor in ways they haven’t had to in more than a
decade — the unemployment rate is just 4.9 percent — aren’t offering enough money to lure

workers away from their current jobs.

But in manufacturing, there’s something else at work. As the Journal noted, the manufacturing
industry has changed a great deal in recent years. It is more technology-intensive, more
specialized, and depends on higher-value-added goods. As is the case with many other
professions — including journalism and retail — the jobs have evolved to the point where they
are fundamentally different. It’s one thing to weld a fender to a car body; it’s quite another to
program, manage, and maintain the machines and robots that do the welding. All of which is to
say that the level of skills and competencies manufacturing employers are seeking in their
employees may be significantly higher than the level they were seeking 10, or 20, or 30 years

ago.

In most instances, especially in service industries such as retail and food service, labor
shortages can be solved by the simple application of higher wages. But when it comes to
manufacturing, higher wages may be only part of the solution. Sure, you can entice a skilled
operator of machine tooling to walk across the street by doubling her salary. But if the market
— i.e., other companies, the educational system, and training programs — hasn’t been

endowing sufficient numbers of workers with those skills, higher pay will only get you so far.

The most direct way to bring back manufacturing jobs, then, may be for companies to decide

that they are prepared to invest in programs or direct efforts that will produce workers with
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the skills they need. The solution to outsourcing production elsewhere may be to insource

training.

(Daniel Gross is executive editor of strategy+business.)

Building the Next-Generation
Manufacturing Workforce

written by Lauri Moon | October 12, 2016
(IW - Ed Potoczak: 9-6-16) Manufacturers must do more than promote the “coolness” of
today’s technologies. They need to communicate the educational requirements for succeeding

in manufacturing careers, so that students can understand the skills they will need.

There’s no doubt: Manufacturers today are stuck between a rock and hard place. On the one
hand, many face an aging workforce that may retire without sharing key knowledge. In fact,
the Pew Research Center predicts that 10,000 baby boomers will retire each day over the next

19 years.

On the other, some 80% of businesses are struggling to bring new talent into the door and up
through the ranks. Unless things change, 2 million jobs will go unfilled even as manufacturers

face a growing skills gap on their teams.

Clearly, it’s a complex challenge, one that won’t be solved by a single silver bullet. However a
number of innovative manufacturers, generational researchers and talent acquisition
professionals have developed effective strategies for attracting, engaging, developing and

retaining the team members who will be central to driving manufacturing businesses forward.
Here is a look at the most promising of those strategies:
Update Manufacturing’s Reputation

Attracting a new generation of employees first means changing outdated pre-conceptions about
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the industry. Despite decades of advances, many people visualize an antiquated manufacturing
scenario with equipment straight out of the Industrial Age. They have little understanding of
how advances in computer-aided design, 3D printing, robotics and computer numerical control

(CNC) machining, among others, drive modern manufacturing operations.

Manufacturers should consider ongoing initiatives to engage with the community, whether that
involves regularly scheduled manufacturing tours, joint career education initiatives at colleges

and high schools, virtual events or social media engagement.

One of the best platforms for educating students and parents is Manufacturing Day, which aims
to address misperceptions by showing what manufacturing is—and isn’t. More than 733 events
across North America are scheduled around Manufacturing Day 2016, which is set for October

7. 1t is not too late to host an event or join an existing one this year by visiting MFG DAY.

Manufacturers also must do more than promote the “coolness” of today’s technologies. They
need to communicate the educational requirements for succeeding in manufacturing careers,
so that students can understand the skills they will need. And with millennials’ desire to make a
difference, manufacturers should provide insights into how employees can contribute to the

success of the company and customers, as well as participate in any corporate causes.
Broaden the Potential Talent Pool

Millennials will be key to long-term growth, but manufacturers should not discount GenXers
seeking new opportunities or a career shift. GenXers are tech-literate, and the youngest of the
generation will be working for another 25-30 years. Moreover, with many having started
families, GenXers tend to value job stability. By contrast, research indicates that more than

90% of millennial workers will leave a job after less than three years.
Go “0Old School” and Invest in Internships

Whether recruiting millennials or GenXers, many industries require specialized expertise that
is difficult to learn in a classroom or doesn’t transfer well from other job experiences. Savvy
manufacturers are investing in internships to help people develop these specialized

skills—whether to build products or provide maintenance for sophisticated systems.

A blue ribbon program is Aviation High School in Long Island City, N.Y. Accredited by the
Federal Aviation Administration (FAA), the school works with John F. Kennedy International
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Airport (JFK) to provide airline maintenance certification. Some 2,200 students take standard
high school classes, but they also attend courses on the mechanics of how a jet airplane
operates and get hands-on experience with maintenance. When students graduate, they earn

both a diploma and a certificate to work in the aviation industry.

Manufacturers do not need to be Fortune 500 companies to offer internships. Many mom-and-
pop shops and mid-size firms also offer part-time after-school jobs and individual internships
through partnerships with local high schools and community colleges. Other manufacturers
work with government agencies, career assistance organizations, or other non-profits.
Companies may find that they qualify for federal, state and local economic development funds

to create skilled-trades apprenticeship training programs.

50 Strong, a subsidiary of mid-size manufacturer Precision Thermoplastic Components, is
taking another approach. It has launched the 50 Strong Foundation, which awards scholarships
to those engaged in or interested in pursuing careers in manufacturing. The scholarship assists
recipients with the cost of attending a technical, vocational or trade school in order to enhance

their manufacturing skills and knowledge.
Engage New Employees

Millenials want to tackle new challenges and opportunities, and boredom is a deal-breaker.
This is good news for manufacturing, which thrives on innovation and has been so transformed

that it is nearly unrecognizable to people familiar with the factories of 20 years ago.

With this in mind, manufacturers should be prepared to assign meaningful responsibilities to
new employees, not simply have them “pay their dues” with menial tasks. When there is a real
need for new hires to assist in administrative cleanup, managers should provide a perspective

on how this less-than-exciting work helps colleagues and even customers.

Management teams should also seek to engage employees, whether Millennials or GenXers, by
asking them to consider developmental assignments in particular areas of the company,
listening to their goals and hopes for enrichment or advancement and then mapping out
personalized career plans with them. Also consider assigning a member of senior management
to serve as an executive mentor to advise them on how to add more value to their work and the
business. Don’t limit mentoring to new hires; it can also unlock untapped potential among

current employees.
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Build Cohesive, Cross-Generational Teams

Beyond formal mentorship, consider establishing cross-generational project teams or special
committees. Newer employees can gain important knowledge and build their skill sets from
senior team leads. Meanwhile, more experienced employees should be encouraged to take
advantage of the enthusiasm, creativity and comfort with technology that the younger

generation brings.

To ensure the success of these teams, it is important for everyone to recognize the differing
values and motivators for each generation, and that no one perspective is best. Millennials tend
to be collaborative and tech-savvy, and they desire to make a difference early in their tenure.
GenXers usually are self-reliant and analytical, and they want work/life balance. Boomers were
raised with a strong work ethic, and they focus on process, desire personal gratification and
are determined to perform well. Like Millennials, they tend to be optimistic. Senior
management, in particular, should incorporate this understanding in strategies to create a
culture, policies and plans that empower members of each generation to be successful
contributors.

Empower Teams Through Technology

Cross-generational teams help foster knowledge transfer from the Baby Boomers, who are
thinking about retiring, to younger team members. However, it is also important to invest in
technology to capture vital company information. This may take the form of audio/video
recordings of employees explaining key processes or a document management system that
catalogs and stores work instructions and other data.

Using technology will make the work environment more appealing to tech-savvy millennial and
GenX employees. They rely on smartphones, tablets and web apps that store, organize, search
and display information on an almost unlimited number of topics in business and technology,
and they want to have the same power and flexibility at work. Additionally, many modern
enterprise resource planning (ERP) systems help minimize redundant work that frustrates all

employees, empowering all team members to become more productive.

(Ed Potoczak, IQMS industry manager, brings extensive expertise in manufacturing and
engineering; he is certified in Design for Manufacture and Assembly and Value Analysis/Value

Engineering.)
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You Can’t Stop Supply Chain Risk — You Can Only Hope to Contain It
10 Labor Changes You Should Know About

The Real Cost of Rudeness

Where is Manufacturing Really
Going?

written by Lauri Moon | October 12, 2016
A rational explanation of the two divergent views of U.S. manufacturing’s future.

(IW - Becky Morgan: 9-7-16) It is true that some U.S. headquartered companies are shutting
down operations here and moving them to Mexico or elsewhere. It is also true that some U.S.
companies are reshoring their operations to the U.S. We are undergoing a significant
adjustment in the location of manufacturing operations around the world. It’s a logical one,
especially following the often short-sighted decision to chase cheap Asian labor several years

ago. But it’s also a strategic one.
So what can we expect?
A continuation of this relocation process over at least the next decade. Why?

Because just as “right-sizing” occurs as markets shift, so will “right-locating.” Sometimes this is
to correct prior bad decisions; occasionally because of changing strategies; often because of
the pursuit of new markets. The decision of where to locate manufacturing operations is not a
simple one, especially as global environments change. And this is true for global companies

headquartered around the world, not just those here.

Why has Toyota invested in significant manufacturing capability in North America? Because it
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believes in locating in its major markets. It is a strategy they continually evaluate and, so far,
continually implement. With multiple foreign companies producing in the U.S. and U.S.

companies producing worldwide, “buy American” is confusing at best.

Why are major U.S. manufacturers moving facilities? Primarily for two reasons: (1) to be close
to their markets, and (2) to reduce costs. Globalization leads the first. The second is a bit
tougher to generalize. The short-term focus on earnings that executives of publicly held U.S.
companies have results from compensation plans and the active stock market here. Accounting
rules often support those short-term decisions, at the expense of long-term thinking. And
unfortunately, too many executives make choices aimed at minimizing taxes rather than
creating a thriving future for their company. But those factors don’t mean that all decisions to
locate abroad are bad ones. A company must be competitive and frequently that impacts

optimum production location.

Lamentably, MillerCoors recently decided to shutter one of the best plants I've ever seen in
favor of one a bit newer about 200 miles away. The Eden, N.C., operations team had created an
outstanding culture and was regularly named one of the best U.S. plants in the company, but
that wasn’t enough. The newer facility in Virginia may quickly become just as good, but tell
that to the former employees in North Carolina. This was a market access decision initiated by
declining demand. A business decision, as they say. While that feels cold, the reality is the

company had to right-size, which in this case also meant “right-locate.

Mergers, divestitures, infrastructure, capital requirements, work contracts, laws and
regulations, water access and availability of a qualified workforce all impact location decisions.
So does the location of markets and raw materials. Top executives who make these
determinations, virtually always after an extensive study of options, are rarely bad people. They
have multiple constituencies to consider, and employees are only one of those. An important

one, but only one.

Effective product design coupled with speed-to-market with market-verified products can make
labor costs inconsequential. But that doesn’t mean locating capacity in the U.S. is more
attractive. It just eliminates one of the simple factors that begat the offshoring craze several

years ago.

Manufacturing is not dead, nor is it dying. As with anything else, it evolves. The how and the
where are rapidly changing now for reasons we can expect to continue for at least a decade, if



not longer.

New technologies and increasing expectations of immediate delivery are accelerating

relocation decisions for both market and cost reasons.

So where is manufacturing really going? Towards speed, technology, and a qualified
workforce. Wherever that may be tomorrow. If we want manufacturing to remain strong in the

United States, focus on improving those factors that matter most.

(Becky Morgan is President, Fulcrum ConsultingWorks Inc.)

Industry 4.0: The Future of
Competitiveness in U.S.
Manufacturing

written by Lauri Moon | October 12, 2016
(Reshoring Initiative Blog — Sandy Montalbano D’Amico: 8-20-16) Industry 4.0 is

defined as a fourth wave of technological advancement, driven by nine technology
advances that will increase manufacturing productivity and increase
competitiveness in manufacturing industries.

According to the Boston Consulting Group (BCG), “In this transformation, sensors,
machines, workpieces and IT systems will be connected along the value chain
beyond a single enterprise. These connected systems (also referred to as cyber
physical systems) can interact with one another using standard Internet-based
protocols and analyze data to predict failure, configure themselves, and adapt to
changes. Industry 4.0 will make it possible to gather and analyze data across
machines, enabling faster, more flexible, and more efficient processes to produce
higher-quality goods at reduced costs.”
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A Level Playing Field

Industry 4.0 has the potential to level the global playing field for U.S. firms and give
them the opportunity to reshore more U.S. manufacturing. As American companies
adopt a more comprehensive total cost analysis, they are finding that rising offshore
labor rates combined with other “hidden costs” of offshoring often counterbalance
any remaining savings from cheap price or labor abroad. They are also finding that
separating research and development from manufacturing has a negative impact on
innovation.

American companies that more accurately evaluate sourcing alternatives and adopt
4.0 technologies will be in an optimum position to increase competitiveness, take
advantage of the benefits of localization, and manufacture profitably in the U.S. for
the North American market.

The Future of Productivity and Growth

The Fourth Industrial Revolution was the focus of this year’s World Economic Forum
meeting in Davos. The scope and impact of this industrial revolution is expected to
be transformational, and disrupt almost every industry in every country, changing
entire systems of production, management, and governance. According to the global
agenda, “there is clear evidence that the technologies that underpin the Fourth
Industrial Revolution are having a major impact on businesses.” A recent BCG report
shows how connectivity and interaction among parts, machines, and humans will
make production systems as much as 30 percent faster and 25 percent more
efficient. Industry 4.0 has the potential to have a dramatic impact on U.S.
manufacturing competitiveness and reshoring of U.S. jobs.

The Challenge for the United States

According to the Reshoring Initiative data report, the bleeding of manufacturing jobs
to offshore has stopped. Reshoring, including FDI, balanced offshoring in 2015 as it
did in 2014. In comparison, in 2000-2007 the United States had a net loss of about
200,000 manufacturing jobs per year to offshoring.

According to Reshoring Initiative calculations, about 265,000 manufacturing jobs
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have been brought to the U.S. from offshore in the last seven years. That job gain is
the result of both new reshoring—the return of manufacturing work by U.S.
headquartered companies—and foreign direct investment (FDI) in the
manufacturing sector by foreign headquartered companies. Those 265,000 jobs
represent about 30% of the total increase in U.S. manufacturing jobs since the
recent low of 11.45 million in February 2010.

Now, the challenge is to bring back another 3-4 million manufacturing jobs that are
still offshore as measured by our $500 billion/year trade deficit. [[Between the health
of the industry overall and the balancing of the job flow, the beginnings of a
manufacturing renaissance are evident, but many actions are required to maintain
the momentum.

How Modern Technology Solutions and Better Sourcing Decisions Impact
Reshoring

We need continuous improvement in operations and in sourcing decisions to make
domestic production the clear first choice in more cases.

Corporate Investment

The benefit of Industry 4.0 for U.S. companies is the increased productivity and
efficiency that enable more flexible and efficient processes to produce higher-quality
goods at reduced costs. The first step then must be continued corporate investment
in the nine technologies that are transforming industrial production - the building
blocks of Industry 4.0:

» Big data and analytics

= Robots

» Simulation

» Horizontal and Vertical System Integration
= The Industrial Internet of Things

= Cyber Security

» The Cloud

= Additive Manufacturing

» Augmented Reality



Government Action

Second, government action to make the U.S. more competitive: skills training, lower
nominal corporate tax rate, and a combination of an overall lower USD and an end of
offshore currency manipulation.

Better Sourcing Decisions

Third, consistent, disciplined use of Total Cost of Ownership (TCO) analysis so
companies recognize that domestic manufacture is in most cases their best choice.

Reporting Success Stories

Finally, thorough reporting on reshoring success stories so that corporations realize
that reshoring is worth reevaluating and investing in ... and so prospective skilled
workers realize that their best career opportunities might again be in
manufacturing.

The Winning Strategy

The impact of offshoring on the U.S. economy and the environment has been
significant. According to the Economic Policy Institute, the growing U.S. trade
deficit with China alone cost 3.2 million jobs between 2001 and 2013. Job losses
occurred in every state, primarily in manufacturing. Offshored jobs have diminished
American employment opportunities, helped contribute to wage erosion, had a
dramatic and negative effect on the domestic economy, and negatively impacted the
environment through higher carbon emissions and other pollution from some
developing countries and from long distance transport.

The winning strategy is balancing the trade deficit with a strong investment in new
technology and skills training and increased corporate use of total cost for sourcing
and plant siting decisions.

By reducing our trade deficit, reshoring has the potential to increase US
manufacturing by 25%, curtail unemployment and the budget deficit, improve
income equality, strengthen our defense industry and motivate skilled workforce
recruitment. Achieving this potential requires your help at your company and in your



community!

In summary, Industry 4.0 solutions give manufacturers the tools to increase speed to
market, and boost productivity and the competitiveness needed to support reshoring
efforts.
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The Reshoring Initiative provides a broad range of free resources to bring back more
manufacturing, including:

» Total Cost of Ownership Estimator® — A free online tool to help OEMs
evaluate sourcing alternatives and suppliers.

» Reshoring Library — Contains 3500+ linked articles on reshoring. See what
your competitors are reshoring. Learn from them. See what companies in
your customers’ industries are reshoring. Sell to them.

» Case Studies — Submit your own reshoring case for free publicity and to
make reshoring more visible. Receive a free “Manufacturing is Cool” T-shirt.

» Economic Development Program — Strengthen your region by replacing
imports with local production, ideally yours. Have your local economic
developers contact us.

(Sandy Montalbano D’Amico is Consultant to the Reshoring Initiative®)

This New GE Factory is a Blueprint
for the Future of Manufacturing

written by Lauri Moon | October 12, 2016
The brilliant factory is GE’s new take on how we make things. It involves machines

are embedded with sensors and connected to the Industrial Internet. The factory
uses GE’s Predix software platform to stream data ...more....
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Read the full article at www.gereports.com.
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