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Chapter 1



Underappreciated, Undervalued, and Misunderstood


A funny thing happened on the way to the collapse of America’s manufacturing sector: it actually didn’t.


While innumerable headlines of the past three to four decades have chronicled the decline of US manufacturing, the coverage has almost entirely overlooked a resurgence that’s well underway. Much of the industrial sector is thriving, brimming with innovation, offering high-quality jobs with good pay and benefits, and producing strong financial returns. In fact, the returns boasted by some of the companies at the heart of the most dynamic part of the manufacturing sector, which we call the Titanium Economy, have exceeded those of the vaunted Silicon Valley FAANG tech stars—Facebook, Apple, Amazon, Netflix, and Google.


We lovingly refer to this collection of high-tech manufacturing firms as the “Titanium Economy” because their namesake metal shares a great many characteristics with the companies we identified. Titanium is extremely durable and corrosion-resistant. It is incredibly strong relative to its weight. Perhaps most importantly, many of us likely wouldn’t recognize titanium by appearance—but it’s around us everywhere we look—in our cars, our mobile phones, our jewelry, sports equipment, surgical tools, and more. These “Titanium Economy” companies are quite similar to their namesake metal—many have persisted for decades, weathering numerous economic storms yet emerging stronger.


The Titanium Economy is composed of a robust collection of firms you’ve probably never heard of, innovating in ways you’ve likely not read about, making groundbreaking products critical to trends as leading-edge as e-commerce, electric vehicles, and autonomous driving. What all these companies have in common is a relentless drive for innovation and a zeal to embrace and deploy new technology that rivals the appetites of the Apples and Googles of the world. Some are phoenixes that have risen from the ashes of the old industrial model, having adopted leading-edge technology, while others have been steadily achieving stellar growth for decades. Why haven’t they received more coverage? It’s because most people, even in investing circles, simply don’t know about them.


You Don’t Appreciate What You Cannot See


Titanium Economy companies aren’t business-to-consumer brands that take out Super Bowl ads, nor do many of them make products that consumers can purchase. The products they do make, however, enable the creation of products and services that are critical to our daily lives, as well as to finding solutions to the many pressing problems the United States is facing, from battling climate change, to creating a more sustainable and reliable food system, to restoring and upgrading infrastructure. Their CEOs aren’t often featured on CNBC or the front page of the Wall Street Journal, but they’re an incredibly driven bunch who have helmed their companies across decades of consistent innovations and profits. And while these companies aren’t unicorns, planning headline-grabbing IPOs or hoping for multi-billion-dollar valuations, they are as crucial to the current US economy—and we would argue even more so to our collective future—as the vaunted tech darlings.


For one quick example, consider Qorvo, a little-known company located not far from Disney World in Florida. Qorvo manufactures a critical part for mobile phones and is the only facility in the world making it at scale. Without that part, you wouldn’t be able to talk and text at the same time. Nobody outside of the mobile phone manufacturing industry appreciates what Qorvo does, but if that factory stopped production for some reason, many billions of dollars would go along with it.


Wherever we go, and whatever we do, an invisible network of Titanium Economy companies is always at work, supporting our lives in vital but often imperceptible ways. But that invisibility means the brilliance and importance of their contributions have gone mostly unsung. To give you a taste of how seamlessly the innovations of the Titanium Economy are woven into our lives, consider how they might make one day in your busy life a whole lot smoother and more productive.
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Your smartphone trills at 6:30 a.m. Before showering, you slip out the patio door for a moment of solitude on your back deck before diving into what is sure to be another hectic day. You’re heading out of town in a few hours for a series of critical business meetings, and you’re due back tomorrow to see your daughter in her school production of High School Musical. If all goes as planned, you’ll be in your seat before the curtain rises.


You reach for the new shirt you ordered just two days ago, with expedited shipping, to replace the one you accidentally dumped half an oversized Reuben sandwich on last week. The thought of that Reuben makes your stomach grumble, and you pull up an app on your phone to order scrambled eggs and a breakfast sandwich for pickup on the way to the airport. On second thought, for the sake of the new shirt, you change that to a plain bagel, along with your usual coffee. The last thing you hear as you bolt out the door is your daughter calling out, “See you at the show.”


Backing out of your driveway, you notice that your neighbor’s roof, damaged by a sudden hailstorm last week, looks brand-new. Even though your home escaped harm, you make a mental note to ask how they managed such speedy repairs. After stopping to pick up your coffee and bagel, you head for the airport. You’re delighted to find that after making your way through a long security line, your breakfast is still nice and warm when you sit down to eat. A quick, uneventful flight later, you use your smartphone to pick up a rental car with no wait, and you arrive at the meeting site with fifteen minutes to spare.


For a moment, you pause in the quiet confines of your car to reflect on how smoothly your day has gone so far before heading to your first meeting.


Now, let’s rewind the day. As you stood on your deck at sunrise, you took pleasure not only in the early morning silence but also in the knowledge that the company that made the “wood” for your 300-square-foot deck, a composite made from 80,000 recycled plastic bags, is helping to save the oceans. By reusing bags that would otherwise become waste to construct building material, the company, Trex, saves 1.5 billion plastic bags from clogging landfills and waterways every year.


Along with material innovations, Trex is an innovator in manufacturing. The company’s IT team recently made the transition from a central data center to a cloud computing system that links a growing constellation of factories. The move is part of a massive migration of other industrial sector manufacturers from the model of a giant central factory to a more dynamic one of plants situated closer to the supply chain and staffed with a combination of permanent and contract workers. Spending on cloud computing shot up 23 percent in 2021, increasing from $270 billion in 2020 to $332 billion, facilitating vast improvements in operations.


You received your new shirt so fast due to such computing innovation. As soon as you hit the buy button, an algorithm went to work ensuring the shirt could be delivered cost effectively on schedule by, in part, combining your package with other shipments to your zip code. Such efficiencies will become increasingly commonplace given the exponential increase in the computing power of microchips, courtesy of innovation in precision manufacturing driven by companies like NXP Semiconductors. As up to 5,000 supercomputers are expected to come online by 2030, marshaling in the game-changing power of quantum computing, the resulting tsunami of computing power will propel the incorporation of machine learning in every industry, from retail to finance to pharmaceuticals, and is anticipated to deliver more than a trillion-dollar total value to companies by the mid-2030s.


As for your neighbor’s roof, it was repaired so quickly because the roofing company, through artificial intelligence, tracks the meteorological path of inclement weather, and with the help of satellite imagery from areas damaged by storms, it can send a message to clients who are contractors within hours asking permission to contact homeowners on their behalf. These advancements are powered by best-in-class data analytics and digital tools that are not only deployed by roofing distributors like Beacon but also the entire industrial sector.


Even your simple breakfast order is part of this new economy. Your bagel and coffee were prepared within a matter of seconds, and tasted so fresh and delicious, based on commercial kitchen innovations driven by companies like Middleby and Welbilt, not to mention that your bagel was kept warm by a temperature-regulating wrapper made from one of many advanced materials being engineered to deliver highly specific properties. Many of them also enhance our efforts to create a healthier and more sustainable world, such as biodegradable materials made by companies like Sealed Air as replacements for plastic. The cup that kept your coffee piping hot is another example. Made of paper rather than polystyrene foam, it’s lined with a special coating inside that insulates on par with foam but without the severe environmental drawbacks.


Let’s talk about your plane ride back home the next day, which got you to your daughter’s performance right on time. It was snowing outside, yet you were able to board your plane thanks to ground support provided by companies like John Bean Technologies (JBT). While waiting for boarding to complete, the temperature on the aircraft stayed comfortable thanks to preconditioned air systems produced by companies like Dabico. And your flight itself would not have been as fast, efficient, and safe without essential parts made through innovations in 3-D printing. Previously seen by many as a tool of DIY makers, 3-D printing has greatly advanced and is being used in countless industrial applications. In 2020, 2.1 million 3-D printers shipped in a market that is predicted to grow 20–30 percent a year through 2028. More industrials have jumped on this technology revolution, most notably in the aerospace industry. When it comes to designing planes, reducing weight is the name of the game. With 3-D printing, a valve that once required several parts can be made into one solid piece at a fraction of the weight.


As you settled into your seat in the darkened auditorium of your daughter’s school, you could thank industrial technology for the crystal-clear pitch of her voice as she sang “Start of Something New.” Her microphone was manufactured by robots and delivers sound quality once reserved for high-end audiophiles and concert halls.


Throughout manufacturing, companies of all sizes have been driving groundbreaking innovations to make our lives easier, more efficient, or both, every second of the day, from your daughter’s microphone to your rental car. They also kept production lines humming during the recent historic Covid-related labor disruptions, delivering healthy returns for their shareholders and investors while at the same time bringing prosperity to their employees and the communities they live in. They have withstood recessions and remained robust franchises, all without any of the fanfare afforded to their tech counterparts. What’s more, geopolitical changes, Covid-19, and technologies like advanced computing algorithms, artificial intelligence, robotics, and automation are set to disrupt virtually every corner of industry, accelerating innovation. Yet an overall lack of appreciation of the resilience, strength, and future potential of the Titanium Economy threatens to hold back its growth.


The Titanium Economy is the secret weapon of American industrial revival—the key to ensuring the country’s economic vitality as the Fourth Industrial Revolution progresses and the United States faces steep competition from global rivals. The next few years will be critical, as the future growth of the Titanium Economy sector in the United States is far from assured. Investors, policy makers, and the public at large must appreciate the importance of providing more robust investment in these companies, as well as how their growth brings so many positive ripple effects for individuals and communities, providing more high-quality jobs and boosting the economic prosperity of communities and whole regions. At a time when investors and the media are obsessed with all things digital, we make the case that the stronger engine of growth in the twenty-first century will be manufacturing advances. The digital revolution by no means displaced manufacturing; making things, it turns out, is still the key building block for wealth creation and social improvements.
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As engineers—Asutosh and Gaurav are mechanical engineers and Nick is a chemical engineer—we’re problem-solvers at heart, deriving a special joy in taking theories and making them practical. That is precisely what drew us to the industrial sector in the first place, and why we’ve teamed up on this book. We want to solve the limited understanding of the societal benefits that can be derived from the Titanium Economy.


The three of us have spent much of our careers studying the companies in the Titanium Economy, eventually finding our way to McKinsey & Co., and developing a passion for serving them, though each of us arrived at this work through distinct routes, and unexpectedly.


We all came of age as professionals during the dot-com boom, when Silicon Valley called to each of us in different ways. Nick’s first job interview was with what was then a small, unknown company called AOL. The company hadn’t begun offering commercial service yet, and during his interview, Nick had to ask, “What do you guys do?” He remembers telling his mother afterward, “Why would anyone want to send an email? I like going to my mailbox to get the mail.” To be clear, this was in 1993—pre-email days. Wanting to work with products he could see and feel, Nick settled in at a company that made catalytic converters for cars. After arriving at McKinsey, he moved into working with semiconductor manufacturers. He’d made his way to the tech sector, but with a type of tech you could touch.


Asutosh arrived in Silicon Valley in 2000, a time when everything was described as innovation this or that. You couldn’t pick up a newspaper or magazine without reading hype about the endless innovation at hand. From the coverage, you’d think all of it was happening among a handful of tech companies concentrated within a 50-mile radius. But he knew better. Asutosh had come to Northern California after a stint in Cleveland, where he’d worked for a series of Midwest-based industrial companies. There, people didn’t talk much about innovation, but he saw them doing it every day. To say it made a lasting impression on him would be an understatement.


Gaurav’s first journey to Silicon Valley ended before it began. In 2001, he’d been admitted to Stanford University, set to start in 2002, but after the terrorist attacks on 9/11, all student visas from India were put on hold, along with his dreams of making his mark in America. Instead, he took a job at Unilever as a management trainee, and though he’d never expected to work in a factory, he was sent to work in a plant in a rural Indian coastal town. There, he learned the significance of the industrial sector in short order. The whole town, with a population of about 20,000, was supported by the plant, and whenever it shut down for maintenance, even just for scheduled weekend upgrades, Gaurav sensed people becoming anxious. It was a lesson in the real-world impact of industrial manufacturing that he carries with him to this day.


Once we arrived at McKinsey, we began working with industrial-tech companies and became fascinated by their work and penchant for constant innovation. We weren’t the only ones won over. Though working in the sector wasn’t at the top of mind for most recruits to the company—who generally had their sights set on working in banking, retail, or with the coastal tech firms—we saw again and again that new employees assigned to work with manufacturing firms were becoming just as energized by the work as we were. Their intrigue after learning that they were heading to a company they’d never heard of based in Simpsonville, South Carolina, or Rutland, Vermont, quickly turned to excitement once they were on the premises and their eyes and minds were opened to the remarkable operations of this dynamic, hidden economy and the importance of the work these firms do.


At times we have felt, as one client observed, that we are in the industrial basement while the high-tech party goes on in the penthouse. We’re not big partiers anyway, and you know what? We prefer to immerse ourselves in the work going on in the basement because it serves as such critical supporting structure for the rest of the economy. And hey, the leaders of the Titanium Economy aren’t letting a lack of adulation get in the way of the great things they know they can accomplish.


Once you begin delving into the ingenious creations of the Titanium Economy, you can’t help but be impressed by how they’re invisibly enhancing our lives and generating so many positive economic ripple effects. These stories exemplify how the Titanium Economy creates value that is eminently practical, and lucrative, despite being invisible. But it’s time to bring the marvels of this economy out into the open. It’s important not only that investors and policy makers understand its current vibrancy and potential for a great deal more growth but also that job seekers are drawn to these firms. The companies have many more jobs open than they can fill. And filling those jobs, along with receiving more investment and support through government programs, is crucial to the sector realizing its full potential. That, in turn, is vital to the future of the country, for many reasons.


The United States Is Losing Ground to Competitors


The United States is in a race with many countries to win in the industrial space.


China, accordingly, invests up to 200 times the level of US funding to provide grants and support to a large and emerging network of research centers. And Germany’s Fraunhofer Institutes, supported in part by the government, comprises seventy-six technical centers that are focused on applied innovation. Meanwhile, South Korea boasts the highest share of researchers moving between academia and industry, stimulating industry innovation. And for small and medium-sized enterprises intent on becoming smart factories, Korea’s AI Manufacturing Platform (known as KAMP), a partnership between a state research institute and the government, shares best practices, accelerating productivity improvements. Finally, in Singapore, the effort to rebrand vocational education with the slogan “hands-on, minds-on, hearts-on” has proved successful at bringing in young recruits. Today, nine out of ten students in the bottom quartile of Singaporean high schools graduate from a technical institute and secure well-paying jobs, whereas in the United States, students in the bottom quartile are at risk of dropping out of high school in higher numbers than other groups.


Meanwhile, the United States is not keeping pace in sponsoring university–federal laboratories and partnerships. The United States needs a robust national strategy for advancing industrial tech, beginning with nurturing stronger collaboration between academia and industry, as these other countries are doing. While the Obama administration created Manufacturing USA (MUSA) to foster more collaboration among government, industry, and academia for advanced technologies, MUSA includes only sixteen institutes—each focusing on a particular advanced technology, such as robotics—whereas China aims to have forty such institutes up and running within the next five years. In addition, MUSA funding levels are low compared to other leading manufacturing countries. Public sector funding for MUSA is typically around $70 million to $110 million annually, which industry sources match 1 to 1. In contrast, Germany provides almost $1 billion in public funding for the Fraunhofer Institute, which combined with industry partner research fees reaches $3.3 billion annually.


With so much international focus on support for industrial-tech innovation, the sector is set to explode, and America must not only keep pace but lead. American economic growth in the twenty-first century must be manufacturing led. The attention paid to Silicon Valley innovation, and the money invested in it, are disproportionate, neglecting the current and potential future value of the industrial-tech sector. There’s no question that the digital revolution has been an extraordinary engine of innovation and growth, but making and moving things is still the foundation of a thriving economy, as the supply chain disruptions of the Covid-19 pandemic have shown.


FAANG-Like Returns


The Titanium Economy is not only underappreciated, it is undervalued. Our readers, some of whom no doubt invest in tech stocks, may want to check in with their brokers about industrial-tech companies. Nearly half the companies we studied for this book outperformed the S&P Index from 2015 to 2020, and multiple industrial companies have achieved returns that rival the five companies that make up the tech industry’s celebrated FAANG (Facebook, Apple, Amazon, Netflix, and Google). For example, the share price for Trex, the company that uses plastic bags to make decking, increased nearly 5,000 percent over the last ten years, outperforming all FAANG companies and the S&P. Trex’s total shareholder returns grew 39 percent compound annual growth rate (CAGR) over the past decade compared to top FAANG performer Netflix’s 36 percent. And $1,000 invested at the turn of the millennium in the Titanium Economy company Middleby, which we’ll discuss later on in the book, would have reaped almost $100,000 by 2015—far better than $1,000 invested in Apple, Google, or any other marquee-name tech stock during the same period.


Some 688 publicly traded US companies compete in the emerging Titanium Economy, with five times that number in the private sector. Many of these are scrappy underdogs that know how to compete in tough domestic and global markets from corporate headquarters on American soil. About 80 percent of the public companies are small to mid-cap, with sales ranging from $1 billion to $10 billion and from 2,000 to 20,000 employees. Many of the private companies are family- or private equity–owned, with industrial companies constituting 38 percent of the top 1,000 private companies ranked by revenue across all sectors. Reinforcing the sector’s significance in the US economy, these 380 private industrial companies have a combined annual revenue of about $250 billion and posted a compound annual revenue growth rate (CAGR) of 4.2 percent in the five-year time period from 2013 to 2018—outpacing revenue growth of S&P 500 companies, which came in at an average of 2.9 percent.


Further underscoring the strength of the Titanium Economy sector, our research found that an estimated 90 percent of its firms are profitable, with nine of ten firms we studied earning a respectable annual return on invested capital of more than 6 percent. This means that companies don’t have to be on a constant spending or borrowing treadmill. In fact, some 85 percent of industrial companies have a relatively low capital expenditure and R&D model. Nonetheless, Wall Street largely ignores the sector, as Steve Miller, CEO of Bulk Handling Systems, expressed. “We are in play, we have positive EBITDA, and would be worth more money,” he said, “but some banks still tell us, ‘No you’re worth less than tech companies.’” The firm he runs uses leading-edge AI and robotics equipment for recycling, making the sorting of trash highly efficient and profitable. He shared his frustration that his company doesn’t receive the same credit as Silicon Valley firms applying robotics. “We’d be better off as a tech startup, even without proven products.”


Indeed, industrial-tech companies have not received the credit they deserve as relentless innovators. Yes, the Silicon Valley tech companies created unimaginable products like cell phones and search engines, but the industrial-tech sector has embraced and deployed new technology with a zeal that rivals the technological appetites of the Apples and Googles.


In short, the smart money needs to turn its attention to this core sector because the companies in the Titanium Economy have produced stellar results without losing buckets of money, and they’ve built solid business models, making lasting arrangements with other industrials and critical suppliers, including local universities and colleges for training and education and, in turn, a pipeline of new employees. They’re so successful that they need even more employees, however, than that pipeline is yet providing.


Factory Work Today Is Not What You Think


Like the middle sibling, the Titanium Economy is tragically misunderstood, still seen through the lens of the retrenchment of the 1980s and its repercussions. When many plants went dark, entire communities were devastated as long-employed workers were laid off and young people fled due to a lack of jobs, many of them seeking white-collar service work through higher education. The hollowing out made a profound impression on the national conscience, and we’re still suffering from an impression formed that there was no hope for an American manufacturing recovery. The public certainly can’t be blamed for the lack of appreciation of just how robust the industrial sector’s comeback has already been. While the media, pundits, and analysts detail every morsel of news that trails in the wake of software and social media titans, they’ve almost entirely ignored the story of how resilient, and now resurgent, the industrial-tech economy is and how it is healing communities, beating analysts’ expectations, and creating jobs with salaries that far surpass those of many workers in the services and retail sectors of the US economy.


Because of that lack of coverage, the image of a factory that most Americans conjure in their minds is badly outdated, like the horribly loud and dangerous shop floor in the 1979 film Norma Rae, with sweaty workers shouting over the din of dirty, hulking machines or hunching over assembly lines, their faces streaked with grease. The historic abuses of the meatpacking, garment, and chemical-processing factories still loom large in the American conscience. But the nature of factories has changed, with strong workplace protections and high-tech equipment transforming them into generally clean, safe, and extraordinarily productive operations.


The wide range of industrial work types is also unappreciated, with most Americans thinking primarily of a few major industries, such as mining, automobile manufacturing, farming, and aerospace, as representative. That’s because those industries, and particularly the difficulties they face, get the lion’s share of media attention. During the crash of 2008, for example, only the automobile industry garnered any meaningful public attention even though much of the rest of the vast and diverse industrial sector was also struggling.


The emphasis in coverage on such shocks to the industrial sector has meant that the last couple of generations, from millennials to Gen Z, have little awareness that manufacturing still can provide access to a middle-class life and secure retirement just as it did historically. Most Americans today have never stepped foot in a factory and have never heard about a vast range of trade types. Michael Nauman, the CEO of Milwaukee-based Brady Corporation, which as we’ll introduce later in the book has transformed its factories into gleaming models of high-tech manufacturing, related recently that when his son told his friends, all in their twenties, about visiting him in a factory, they all asked, “What’s a factory?” He lamented that a young local entrepreneur is much more likely to launch a coffee franchise than a machine shop, even though the latter has a far better chance of success.


The lack of understanding has made finding employees difficult for manufacturers. Brady noted, “There’s a huge misperception… as to the benefits of industrial jobs. They offer stable employment, highly livable wages, and a career path. Yet we see so many two- and four-year college grads opting to become baristas instead of even considering a factory job.” In fact, jobs in the Titanium Economy pay on average more than double the salary paid to workers in the service sector—$63,000 as opposed to $30,000 annually. Working conditions are generally comfortable, with well-lit facilities and top-of-the-line technologies, and many companies have innovative policies for workplace management, with many even being employee owned.


We believe that today the American Dream, that anyone can find success and economic security in this country through hard work, is as well-embodied by career opportunities in the Titanium Economy as it ever has been. A high school dropout can earn a GED while getting on-the-job training and then move right into a well-paying job with great benefits. A line manager without a college degree can earn enough to support a family of four while socking away a surplus for their child’s college fund. A secretary working for a successful industrial company can retire with a $4 million pension fund. And if you’re a hotshot engineer from MIT or you have an MBA from Stanford, while you can head to a big tech firm and work on an algorithm that may or may not change the world, there are barely one hundred such companies to choose from, and the competition for those jobs is fierce, to say the least. The Titanium Economy, on the other hand, has the highest number of open jobs at every organizational level across 4,500 industrial-tech companies that are the new linchpins of their communities. These are businesses where you can find endless, tangible ways to direct your talent and affect not just the lives of the people you work with, but of those around the country and the world—not to mention the life of the planet itself.


In short, opportunities for good jobs abound, with Titanium Economy companies typically generating more new jobs than can be filled. Much press has emphasized the threat of jobs being replaced by artificial intelligence and automation, but the need for skilled manufacturing workers is actually growing.


A Virtuous Cycle of Growth


The Titanium Economy is the secret weapon not only for workers and their families but also for improving socioeconomic conditions writ large. Supercharging this sector will send massive ripples throughout the economy, addressing many of the problems of economic growth and long-term poverty reduction that have stumped policy makers and elected officials for decades. The positive ripple effects are already seen in the scores of communities all around the United States that are home to Titanium Economy plants.


If you’re wondering where to find these Titanium companies, look around you. Chances are good that one of the 4,500 is just down the road, or at most within a two-hour drive. For example, in addition to Brady Corporation, you will find that another 40 of them are scattered around the Milwaukee area. Any midsized city in the country has at least ten in the vicinity. Unlike the high-tech, financial, or even manufacturing industries of the past, there is no center of the Titanium Economy; it isn’t fixed in any single geographic area. It’s made up of industrials scattered across every part of the United States. And in each of these communities, Titanium Economy companies are creating a phenomenon, which we describe in the book as the Great Amplification Cycle: When people have good jobs that pay more than a livable wage, they can afford to buy a house, go on vacation or to the theater, and dine out in nice restaurants. And as their communities in turn thrive, thus gaining a reputation as good places to live, different types of people will come to live there, diversifying the pool of talent. Those creative and ambitious types will in turn drive even greater innovation because with different perspectives come different ways to solve problems for customers. And that, of course, leads to a virtuous cycle: more profits and more wealth to be spread around.


In addition, because many of these companies have been in their communities for a long time, they’re mindful of their place there, hiring from within families and generations, with fathers, mothers, sons, daughters, aunts, nieces, and nephews all working in the same company. Not surprisingly, with that longevity comes upward mobility, with many people having multiple careers inside these companies. We have met quite a few CEOs and senior management team members who started out on the shop floor—and we use the term not as a euphemism but as a badge of honor.


Companies that have formed the backbone of a town or a region for a generation or more, and who intend to stay there, have a vested interest in making sure that the health of their areas is not just served but bettered. Many are family owned, and those families take pride in supporting the health and overall welfare of their communities. One result of the strong connections these companies have made with their communities, as we’ll explore more in subsequent chapters, is that some of them have driven important environmental innovations out of a strong sense of commitment to taking care of the places their workers call home.


Regarding the larger, national ripple effects, we believe the Titanium Economy has the potential not only to restore America’s might as a manufacturing leader but also to balance the economic scales in the United States, stemming and eventually reversing the growth of income inequality that has aggravated social divisions in recent decades. Studies highlight how directly intertwined the fate of the US economy and this sector are. When industrial companies struggle or fail, the negative multiplier effect on productivity can be severe. A 10 percent decrease in average manufacturing value per capita is associated with a 13 percent increase in income inequality. Supporting the expansion of the Titanium Economy will help remediate the growth of income inequality in recent decades, restoring the backbone of the US economy by broadening opportunities for wealth creation to those left behind. But that will only happen if enough people, from workers to investors, embrace its potential.


The Time Is Now


The United States has little time to lose. We estimate the next five years to be decisive both in protecting and investing in the advances made by the Titanium Economy. Many towns in our nation still have one foot in their economic graves while American innovation is creating wealth in other countries. Semiconductor manufacturing thrives in Taiwan while CATL, a Chinese company, controls the global electric vehicle battery market, producing batteries for many of Tesla’s vehicles, as well as numerous other US brands.


America is at a crossroads in meeting the Titanium Economy’s challenges, just as we were at the crossroads of the internet economy during the mid-1990s. The question is quite simple: Will the United States double down or fall behind?


Unfortunately, the continued misunderstanding about the nature of the industrial-tech sector is underscored by the undervaluation by financial players, and underappreciation of the innovation and potential for great careers in the sector is preventing us from fully capitalizing on the benefits. Consider that not even 1 percent of venture capital goes into industrial technology today. These are the problems we aim to rectify because there has never been a better time to seize the moment and strengthen our industrial base.


Once you know where to look, you will see the Titanium Economy and the opportunities it generates at work all around you. The time to act is now, and we believe the chapters that follow show the way. We’ll introduce you to some of the key players in the Titanium Economy, show you how they create remarkable value through relentless innovation, and provide a playbook for catalyzing the extraordinary future growth that can make the United States once again the undisputed world leader in manufacturing, assuring that other countries don’t grab the competitive advantage.
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