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AUTHOR’S MESSAGE TO READERS


This book’s material has been tested and sharpened by countless interactions in MBA and executive education classes over my decades as an educator. My classes often changed the lives of attendees, and readers access in these pages the same material students did under my thought-provoking and award-winning tutelage. Reading it will likely change your life too.


Armed with facts about the human struggle for productivity in all its dimensions, with considerable data (macroeconomic and otherwise) at your fingertips, and being fully informed of how the past’s long shadow often inhibits the present and skewers our future, you will gain a deep understanding of what it takes to build and sustain competitiveness and be much better prepared for your workplace wherever you are in the world. You will also be a better-informed global citizen, ready to ensure we all work together to make the twenty-first century a triumph for all inhabiting our wonderful but fragile planet.


I do hope Americans in particular share this book’s message with others. As is detailed in these pages, there is much to fix in our country, and many ideas molded by data and the tyranny of logic are suggested in Chapters 4 and 5 to achieve the required repairs. If implemented, though at times painful but never unbearably so, they will move our country onto a more sustainable path. With an economy powered by clean energy and still the envy of the world—and driven by an educated, diverse, growing workforce armed to sustain high-value, innovation-led growth—a cleaner, less consumptive, more equitable America is within our reach. But change is needed!


American exceptionalism benefited the world for over a century, and this will not stop should a rebalanced America and its people continue working alongside others to make the twenty-first century our first truly global century—not the American century, as the twentieth century is often called, or the Chinese century, as some speculate will eventually describe the present century.


To understand and appreciate what this means and your role in making it happen, read on …











INTRODUCTION


This book is about the human struggle for productivity and how after hundreds of thousands of years of hunter-gathering and subsistence farming, our productive abilities suddenly blossomed over the past two centuries into a world now divisible into three eras: the Pre-Industrial Era (pre-1800), the Industrial Era (1800–1950), and the Post-Industrial Era (1950 onward). How nations, organizations, and individuals shaped the productive miracle that has transpired and, more importantly, how all will advance and prosper in the ongoing struggle moving forward are explained.


Chapter 1 reveals how global economic output evolved over recorded history and clarifies why Leaders, Followers, and Failures best characterize the eras that emerged. Two models, the Life Cycle and S Curve, indicate the paths our struggle for productivity may follow over the foreseeable future, and six factors that could cause our future to conform to the Life Cycle’s four stages of early birth, high growth, maturity, and decline/ death are identified. Considering a meteor strike, nuclear conflict, biological disaster, human population explosion, raw material scarcity, and global warming/climate change, only the last factor has the potential to cause global meltdown, the third and worst of the three future scenarios presented. But with global warming/climate change mitigated, the other factors are unlikely to stop progress, and the more optimistic S Curve better captures the futures we may face. Chapter 1 explains why this is so.


Chapters 2 to 4 catalog the conditions encountered in each era and provide an unmatched description of the conditions across our economic landscape today, revealing a world more unequal than at any time in history. Though most in the post-industrial world enjoy living standards immeasurably better than their ancestors of only 100 years ago, almost half of Earth’s eight billion people still live in pre-industrial subsistence. The key uncertainty over the coming century is how many of those now failing and excluded become Followers and join the human struggle for productivity as they modernize.


Chapter 2 describes the world of our past and explains why scarcity endured until around 200 years ago. To understand the present and prepare for the future, the past and its legacy must be accounted for. Chapter 3 captures the rigors of industrialization and the discipline and deferred gratification required to start and complete the multigenerational process. The Industrial Era is considered the world of the present for those still mired in pre-industrial conditions.


Chapter 4 then reveals the conditions now emerging across the post-industrial world, denoted as the world of the future for those currently building it and especially for those still living in industrial or pre-industrial conditions. Post-industrial robotics, air travel, retailing, automobile manufacturing, and earthmoving provide up-to-date descriptions of the Post-Industrial Era in all of its intricacy.


Analyzing our human struggle for productivity in three eras clarifies how economic, organizational, and political economy characteristics change as productivity advances. How productive organization evolved from vertically integrated corporations controlled by human hierarchies in the Industrial Era to the automated and disaggregated supplier, partner, and customer networks of the Post-Industrial Era is also explained, as is how post-industrial creative and transformative work differ from manual assembly line work done by workers in industrial times.


Caterpillar’s partnership with Trimble Navigation to automate earthmoving and Boeing’s GoldCare show how industrial products and services evolved into complex, technology-based solutions now operating across the Internet of Things in post-industrial markets. Nike, Microsoft, Amazon, and others are also analyzed to reveal how the value of post-industrial human capital differs so markedly from that of the Industrial Era.


Chapters 3 to 5 further outline what political and business leaders must do to sustain Leader positions, what leaders of Followers must do to catch up, and what Failures must do to become Followers to escape conditions they face. To inform Failures of the paths to follow, the First Movers into the Industrial Era—the Americans and Europeans—are contrasted with the Fast Followers who mostly industrialized in the twentieth century—Japan, Hong Kong, Singapore, Taiwan, and South Korea. Fast Followers and not First Movers should be studied to understand industrialization.


After summarizing the economic diversity in our world today and considering what it takes to compete in these varied contexts, Chapter 5 underscores the urgent threat our warming planet presents. Balanced global growth, unbalanced global growth, and global meltdown then capture the scenarios our collective future may face. After arguing that unbalanced global growth will likely eventuate, this book closes with the steps all should take to ensure that balanced global growth ultimately prevails.


The closing pages focus on what Americans should do to ensure their country remains a Leader so that the world regains a confident advocate able to work alongside others and the best future prevails for us all. The biggest enemy facing America is not the Chinese or those crossing its borders illegally in search of better lives. It is those wishing to isolate the country from a changing world as their fears and insecurities are pandered to. Only leaders who acknowledge the challenges facing the country—many identified in these pages—and who offer bipartisan solutions to conquer them will mobilize Americans to save their country from itself.


The material in this book stands on the shoulders of many, ranging from Thomas Hobbes to Thomas Malthus to Adam Smith to Karl Marx to Alfred Chandler to Frederick Taylor to Peter Drucker to Michael Hammer to James Champy to Angus Maddison to Jean-Baptiste Say to John Maynard Keynes to Nobel laureates Simon Kuznets, Robert Solow, and Oliver Williamson. Their contributions are woven into the fabric of the productive advances described.


Finally, to summarize key points and ideas and to aid understanding, learning, and retention, a conclusion and synthesis is provided at the end of the first four chapters. Care is also taken to define key concepts and constructs for those less familiar with the terms used. To list some, input-led and innovation-led growth, the Internet of Things, purchasing power parity, political economy, subsistence existence, and industrial policy are all defined or clarified for readers. Likewise, readers will encounter many new concepts, such as First Mover and Fast Follower industrialization; authoritarian developmentalists versus authoritarian plunderers; the complementary, conflicting, and sequential hypotheses to explain the modern distributive democracy/early industrialization relationship; democracy light; post-industrial creative and transformative work; organizational creative cores; societal hospital passes; and Leader problems of wealth and Follower problems of poverty, to name a few.











CHAPTER 1 UNDERSTANDING THE BIG PICTURE



Our Human Struggle for Productivity from Pre- to Post-Industrial Production, or Failing, Following, and Leading


Imagine you have lived for as long as reliable human records have been kept, say for the past 7,000 years or so, and you were asked to evaluate economic progress over these many thousands of years.1 Did the living conditions and material freedoms enjoyed by humans improve? Are we better off today than we were 2,000 years ago? If so, was progress linear, or was a nonlinear pattern followed? Based on empirical data, you might give mankind a failing grade, and why so low is easy to explain. Over most of your journey, you would have lived in agrarian subsistence, eking out a tenuous living off the land, engaged in either hunting-gathering or small-scale, peasant-based farming. Weather would have been your most worrisome variable. If rain came you would give thanks and eat. If rain was sparse, starvation was possible, even likely.


Second to weather, other humans—likely the tribe next door— would have been your gravest concern. Because of man’s inhumanity to man, you might have been enslaved by Egyptians in 1600 BC, captured by Romans at the birth of Christ, or seized by Attila the Hun after he invaded your homeland in AD 440. Maybe you would have died from bubonic plague in Europe in the fourteenth century or watched many thousands die from the smallpox, measles, influenza, and typhus the European conquistadores introduced to the New World in the sixteenth century. These epidemics killed around 75 percent of the region’s indigenous population2 and led English philosopher Thomas Hobbes to conclude that life in the mid-seventeenth century was potentially “solitary, poor, nasty, brutish, and short.”3


After surveying the lot of the everyman for most of your time on Earth, you might conclude that Hobbes’s description was not that far off the mark. Scarcity, struggle, and plundering summarized life for most. But Hobbes did not think that life was unavoidably or inevitably “solitary, poor, nasty, brutish, and short.” To him, the lack of good government left life unpleasant and jarring for most. He was correct. Good government and strong institutions are as vital to lifting societies out of poverty today as they were when Hobbes penned Leviathan in 1651.


Fortunately, the difficulty you would have observed began diminishing a century or so later with the Industrial Revolution’s advent. If you surveyed the lives of some in Great Britain at the beginning of the twentieth century or in the United States or Europe a few decades later (better to do after the Great Depression), the progress made in the last few moments of your 7,000 years would have amazed you. After over 150,000 years of stumbling around (see footnote 1), the material living conditions in the last 250 years in some societies changed considerably for the better. Middle-class living standards in the 1950s and 1960s were substantially higher than those of the French nobility before the French Revolution. Apart from his house—the Palace of Versailles—and his thousands of servants, Louis XVI would have been deeply impressed, maybe even envious.


Though the last French sovereign’s reaction to twentieth-century life is speculative, capturing the conditions encountered over your journey is not. Chapters 2 to 4 offer such descriptions primarily so that what the coming century holds for mankind is determinable. Our history and present time very much affect what the future may hold. Chapter 5 then presents the three futures we may face and clarifies what should be done to ensure the best future eventuates for us all.




The Advance of Global Economic Output: Millennia of Scarcity Followed by Two Centuries of Astounding Success


Economically, millennia of human struggle have been followed by two centuries of astounding success, producing material standards of living unimaginable to those alive in 1800. Figure 1 captures how global economic output grew over investigation. As indicated, output remained relatively flat over recorded time until around 1800, when the Industrial Revolution began. Growth then picked up dramatically, such that by the mid-twentieth century it was exponential.




Figure 1: The Human Struggle for Productivity


[image: A graph depicts the Gross World Product. The x-axis illustrates time intervals, Pre-1800, 1800, and Post-1800. The y-axis represents growth, illustrating a concave-up increasing curve that remains flat before 1800 and then steeply rises after, indicating significant economic growth post-1800.]







Economic historians performing the complicated task of estimating gross world product (GWP) over time indicate that global output, calibrated in international dollars ($), grew from $1.21 trillion in 1820 to $3.41 trillion by 1900 as the Industrial Revolution gathered pace, reached $8.41 trillion by 1950, increased sevenfold to $59.87 trillion by 2000, and added an impressive $53.76 trillion in 18 years to reach $113.63 trillion in 2018.4 This data mirrors the exponential growth from the mid-twentieth century depicted in Figure 1 and reports that the $113.63 trillion GWP produced by 7.47 billion people in 2018 was divided regionally and nationally as follows:




	
East Asia, including China’s $18.15 trillion produced by 1.39 billion people, at $26.43 trillion (23 percent of GWP)


	Western Offshoots, including America’s $18.14 trillion produced by 327.84 million people, at $21.22 trillion (19 percent of GWP)


	South and Southeast Asia, including India’s $8.84 trillion produced by 1.30 billion people, at $18.56 trillion (16 percent of GWP)


	Western Europe, 421 million people, at $16.74 trillion (15 percent of GWP)


	Middle East, 534.10 million people, at $9.84 trillion (9 percent of GWP)


	Latin/South America, 620.43 million people, at $8.73 trillion (8 percent of GWP)


	Eastern Europe, 406.41 million people, at $8.40 trillion (7 percent of GWP)


	Sub-Saharan Africa, 1.05 billion people, at $3.70 trillion (3 percent of GWP)





With inflation and purchasing power differences accounted for, the data shows how productivity was spread around the world in 2018. East Asia, which includes China, was responsible for 23 percent of GWP, while America and the other Western Offshoots (Canada, Australia, and New Zealand), with 395 million people, accounted for 19 percent. South and Southeast Asia, which includes India, produced 16 percent of GWP, while western Europe, with 421 million people, produced 15 percent. The Middle East, Latin America, and Eastern Europe produced 9, 8, and 7 percent, respectively, with Latin/South America’s larger population producing less than those of the Middle East or Eastern Europe. Least productive, sub-Saharan Africa’s over 1 billion people account for only 3 percent of GWP.


Global production inequality is better revealed when population is divided into output to yield averages per person. In 1820, average annual GWP per capita was $1,102 and reached $2,212 by 1900, $3,351 by 1950, and $9,915 by 2000. By 2018, average global output per capita had climbed to $15,212.


Decomposing this average into smaller units, America’s 2018 annual per capita production of $55,335 exceeded western Europe’s $39,790, which, though only 72 percent of the American average, was still three times that of China’s $13,102. India’s average annual output of $6,806 was close to half of China’s, and sub-Saharan Africa at $3,532 was only about half of India’s. Eastern Europe’s 406.41 million residents each produced $20,681, while the 534.1 million people in the Middle East produced $18,430 each, mostly from oil production. Of these three regions, Latin/South America was lowest at $14,076, though still above China and India.


The above averages do not take into account how income is distributed. As income is distributed unequally everywhere, citizens in each country/region produced even less than the average number suggests. The poor in India and sub-Saharan Africa lived on even less than the $19 and $10 per day that their average outputs suggest (obtained by dividing the annual output per capita by 365), as did the average American who relied on less than the $152 per day the data reports. The wide inequality in global production noted in the data and what it means is also addressed in Chapter 5, where the economic diversity both between and within countries and the implications of the unequal status quo are evaluated.


Flat, however, is too stark to describe pre-nineteenth-century output growth and material life. Before 1800 there were ups and downs and better versus worse times. Roman living standards at the peak of the Roman Empire were higher than in Europe during the Dark Ages. After the Roman Empire’s fall, Europe endured a long period of economic and agricultural decline. Notwithstanding these ups and downs, however, given the impressive progress since 1750, any productive accomplishments prior to the Industrial Revolution, relatively speaking, are worthy of the label flat. There was little advance until the Industrial Revolution, which once underway delivered unprecedented gains.


The recent impressive growth in global output depicted in Figure 1 compared with the low growth that endured previously is confirmed by others. John Maynard Keynes, the renowned English economist who wrote the economic theory that guided the world out of the Great Depression, noted that human living standards did not change for 4,000 years preceding the Industrial Revolution, that European and American living standards had increased fourfold since 1700, and that factory output per capita in the United States was 40 percent higher in 1925 than in 1919.5


Maddison presents similar data comparing the annual Gross Domestic Product (GDP) per capita of China and western Europe from 400 to 1998.6 GDP is the market value of all final goods or services produced in a country over a specific period. Chinese GDP per capita shows a trajectory similar to that in Figure 1, though in 1950 the Chinese GDP per capita was still where it was almost 10 centuries earlier at around US$450 per annum. It then grew substantially over the next 50 years to reach almost US$3,000 by 1998. The global pre-1800 flatness is mimicked in China but shows the country’s advance only began in the 1970s rather than in the eighteenth century, when industrialization started in Europe.


China’s economic path replicates those preceding it in their respective struggles for productivity, and again the pattern is repeated—many thousands of years of dismal performance followed by exponential growth once industrialization is underway. Confirming the almost exponential increases enjoyed after economic takeoff, Chinese GDP per capita in 2022 was estimated at US$17,600, six times higher in one generation (25 years).7


Maddison also notes that western European GDP per capita only doubled from 1000 to 1750—from less than US$500 to around US$1,000—underscoring that the Western Europe line from 1000 was close to flat too. Doubling output per capita over 750 years is an annual average growth of only 0.0924623 percent, far less than 0.1 percent annually. With GDP per capita in western Europe reaching around US$18,000 per annum by 1998, the overall tenor depicted in Figure 1 is confirmed in Europe. As economies mature, however, the rate does slow down: the European Union’s 2021 GDP per capita was estimated at US$44,100, more than twice its figure in 1998.8 Developing economies with annual growths of 8 percent double output in just over nine years.


To support the dramatic increase in economic growth seen over the last century or so, note that the growth rates enjoyed by some industrializing nations in the last quarter of the twentieth century greatly exceeded those the United States and European economies achieved in their early industrializations. In addition, over the eighteenth century an average annual global growth rate of only around 0.33 percent was achieved, followed by an unimpressive 1 percent per annum over the nineteenth century. In the first 60 years of the twentieth century, however, global output increased by 2.4 percent per annum and reached 4 percent per annum in the last 40 years of the twentieth century.9 As knowledge about industrialization increased, so did overall economic growth rates.


Apart from the obvious rise in material living standards observed for some over the past 250 years, an additional argument supports the idea that for those living in the industrialized world, conditions are indeed better. A period of reduced volatility, denoted by economists as the Great Moderation, is now empirically clear: not only have living standards improved for those in the developed industrial economies, but the overall macroeconomic risks faced by these economies have decreased significantly too. A technical definition of risk relates to measuring the variation of a set of numbers around the average of those numbers: the more the observed variation around the average, the greater the risk accompanying the numbers in the data concerned.


According to this definition of risk—variation around an average— the American economy is far less risky today than it was 75 years ago. Figure 2 presents US Department of Commerce Bureau of Economic Analysis (BEA) data reporting annual real US GDP growth from 1930 until 2022, and in this data is a clear decrease in variation (i.e., a reduction in risk over time).10 The dispersion of annual GDP growth rates (indicated in the larger dots) around the average (captured in the small dot trend line) decreases notably over the period reflected in the data. The downward trend of US GDP growth in Figure 2 confirms again that growth declines as an economy matures.




Figure 2: US Real GDP Growth: 1930–2022


[image: A scatterplot illustrates G D P growth from 1925 to 2025. A Scatter plot with dotted trend line. Values fluctuate, ranging from negative 15 percent to 25 percent.]



Description

The graph depicts US Real Gross Domestic Product (GDP) growth from 1930 to 2022. The vertical axis is GDP growth from negative 15 to 25 percent, while the horizontal axis is years from 1925 to 2025. Black dots indicate annual GDP growth, clustering mainly between negative 10 and 10 percent. The trend line suggests slowly declining growth starting at under 5 percent in 1930 and dropping to around 2 percent by 2022. The graph shows significant GDP fluctuation in the decades before 1950, and far more stable growth from 1950 onwards.










The data in Figure 2 is one of the most profound sets of economic data on record. Ben Bernanke, former chair of the American Federal Reserve Board, described the Great Moderation as “striking.”11 According to the BEA data, in the 1930s, annual growth rates in US real GDP ranged from –12.9 percent in 1932 to 12.9 percent in 1936. Moreover, in the years from 1930 to 1933, America lost a cumulative 29 percent of its productive capacity, while from 1934 to 1937, an equivalent cumulative 37.7 percent growth in real output was achieved, more than recouping the capacity lost over the previous four years.


The Great Depression destroyed the economic security of a generation, contributed to the start of World War II, and left an indelible memory on all misfortunate enough to live through it. During World War II, however, growth in the American economy was inordinately high, ranging from 8 percent in 1939 and 1944 and between 17 and 18.9 percent from 1941 to 1943.


But the wide dispersion of US GDP growth in the 1930s and 1940s did not last. By the 1950s it had narrowed noticeably and became even less volatile from the 1960s onward. Most impressively, from 1990 to 2022, average annual economic growth rates in the United States ranged between –2.8 percent in 2020 to 5.9 percent in 2021—the recent volatility from the COVID-19 pandemic. In addition, since 1990, only three years have shown negative real GDP growth, these being in 1991, 2009, and 2020, at rates of –0.1, –2.6, and –2.8 percent, respectively. Even in the economic adjustment after the housing bubble burst in 2007, before the 2020–21 pandemic (arguably the most significant economic event since the Great Depression), America lost almost 3 percent of its capacity over a single year. Measured in variation around an average, the US economy since 1950 has been far less risky than it was in the 1930s and 1940s.


This moderation is not only noticed in the United States. A 2006 multicounty study reported the same effect in 16 of 25 countries studied; real GDP growth was far less volatile than it was previously in these 16. In addition, the declines in volatility were all noted to be large, averaging more than 50 percent.12 Most notable is that this widespread Great Moderation was not accomplished by a grand global economic plan. It mostly just happened; though as Chapter 3 describes, good fiscal and monetary policy explains some of the moderation. Good government is part of the story, but this still does not make the moderation planned. That at a macroeconomic level the leading economies in the world are becoming more stable supports the idea that humans in these countries are better off now than they were just 75 years ago. Those asserting that the world is becoming more unstable economically are wrong. Progress is being made.


The successes enjoyed over the past 250 years lend support to at least a partially positive answer to the question posed in your investigation: many across the world today are far better off than they would have been living only 100 years ago. Given the choices middle- and upper-class Americans, Europeans, and Asians now have, it is hard to argue they are not better off than their ancestors were only one or two generations ago. This does not apply, however, to all or possibly to the majority of the over 8 billion humans now on Earth.13 As Figure 3 points out, most are still excluded from these gains; whether the majority of humans are better off is debatable. For those enjoying middle- or upper-class lives across the industrialized world, it is not.







Cataloging the Human Struggle for Productivity: Eras, Times, Populations, Sectors


Dividing humanity’s overall economic journey into three eras offers more detail on our human struggle for productivity. Alvin Toffler also categorized human economic experiences into three waves: the first when agriculture replaced hunter-gathering, the second after the Industrial Revolution, and the third describing post-industrial society.14 These are named here the Pre-Industrial Era, which accounts for recorded time before 1800; the Industrial Era, which lasted from around 1800 until 1950; and the Post-Industrial Era, which commenced in the 1950s and continues today.


Populations can also be categorized according to which era their living standards most closely correspond. One estimate is that 42.5 percent15 of the world’s 8.033 billion people16 were not urbanized in 2023, meaning that around this percent still live rurally in pre-industrial conditions. However, as Chapter 2 explains, many of the 57.5 percent in urban settings around the world are now living in urban as opposed to rural subsistence and are not really industrialized. Rather, they live in urban subsistence. Figure 3 provides estimates of the percentage of humans living in each era based on better data.


Chapter 5 divides the global population into three segments of a pyramid from the base to the top according to purchasing power and provides additional data on the size and nature of each segment. A categorization of markets from low-end to good-enough to premium matches the segments identified. In addition, Table 14 reports worldwide GDP per capita and population size of regions and countries, and the seven most advanced economies in the world are listed as 776 million of our 7.836 billion global population with average GDP’s per capita of US$67,166 compared to the 155 emerging/developing country US$15,183 average. This data provides additional support for the population size estimates in Figure 3.


Eras can also be categorized according to the dominant economic sectors accompanying them: in the Pre-Industrial Era subsistence agriculture occupies most, in the Industrial Era manufacturing dominates, and in the Post-Industrial Era services become the main economic activity. A 2005 estimate placed services in advanced industrial economies at more than two-thirds of GDP.17 Figure 3 reflects this shift from agriculture to manufacturing to services.


One clarification, however, regarding the transition from agriculture to manufacturing to services, is imperative. As industrialization unfolds, agriculture mechanizes, and through use of physical economic capital (i.e., machines), food output increases exponentially while employment in agriculture plummets. In 1900, over 40 percent of Americans worked in agriculture; today agriculture accounts for less than 2 percent of American GDP, and American agribusiness produces enough food for Americans and many others across the world. More importantly, in the pre-industrial to industrial transition, agricultural production does not diminish, only the number of humans working in the fields do.


The same is now underway as the shift from industrial to post-industrial manufacturing takes place. Goods are still being made; however, as the number of goods produced increases, the number of humans employed in direct manufacturing declines. As they did to agricultural workers, smart and adept machines are replacing human labor and the human hands once needed on the factory floor. Chapter 4 explains how the industrial world is being altered by post-industrial technical advances just as industrialization changed agriculture. Yet agriculture and manufacturing remain key components of economic activity; food and manufactured goods are still consumed in the Post-Industrial Era. How they are produced is what changes the most.


Finally, nations can also be assigned to an era depending on the economic conditions enjoyed by the majority of their citizens and depending upon how diversified their economies are. For example, around 80 percent of the American economy is in services, and this, together with an estimated 2022 real GDP per capita of around US$63,700, places America in the Post-Industrial Era.18 Conversely, with a GDP per capita of around US$6,600 and with 63.6 percent of its citizens still living in rural areas and 15.4 percent of its economy in agriculture, India remains mostly pre-industrial.19


Regardless, categorizing nations into such large buckets should be done carefully. Elements of all three eras are present in most countries. For example, the Chinese economy is mostly industrial, but almost 7.9 percent of Chinese still rely on agriculture to survive, and only 64.6 percent of the Chinese population is urbanized.20 Where China is exactly categorized depends on the weight given to each dimension; such categorization is not an exact science. Its real GDP per capita of US$17,600 shows the country is on its way to full industrialization or is at least further ahead than South Africa.21 In contrast, South Africa has a modern industrial economy, but only 20 to 30 percent of the population actively participates in it. As the majority of South Africans still live in pre-industrial conditions, South Africa remains more developing than developed and more pre-industrial than industrial. Figure 3 summarizes all these dimensions in each of the three eras.


Placement of world population into the three eras at the ratios of 50, 40, and 10 percent, respectively, highlights a fact of which many are unaware. About half of humanity is still living in pre-industrial conditions and is yet to enjoy industrialization’s benefits. This underscores the major economic challenge facing the world over the coming century: bringing the benefits of industrialization and modernization to those excluded from these gains. Further, this questions even the hyperbole of a global economy or a global market; neither exists today. Only half the world’s population actively participates in this global economy.




Figure 3: The Human Struggle for Productivity: Eras, Times, Populations, and Sectors


[image: A graph illustrates Gross World Product over time. The concave-up increasing curve rises sharply after 1950. Each era is described briefly.]



Description

The graph shows Gross World Product (GWP) over time, divided into three eras, Pre-Industrial, Industrial, and Post-Industrial. The Pre-Industrial Era (pre-1800) accounts for over 50 percent of the world population, and has economies based on urban or rural subsistence with no notable economic growth, labeled Failures. The Industrial Era (1800 to 1950) represents about 40 percent of the world population, focused on manufacturing and input-led growth, labeled Followers. The Post-Industrial Era (post 1950) includes about 10 percent of the world population, oriented towards services and innovation-led growth, labeled Leaders. Exponential GWP growth from about the middle of the Industrial Era is highlighted.










The three eras also explain the title of this book and emphasize the positions nations, firms, and individuals occupy in the human struggle for productivity: collectively we participate either as Leaders (Post-Industrial), Followers (Industrial), or Failures (Pre-Industrial). These roles are also indicated in Figure 3. Note that Failure in these pages is narrowly defined as economic failure alone, with Chapter 2 describing the world of the past that denoted all as Failures until industrialization began, and Chapter 3 revealing how industrialization’s First Movers and Fast Followers escaped the economic scarcity plaguing humanity for time immemorial. Chapters 3 and 4 cover how nations, organizations, and individuals move from Failures to Followers and then to Leaders.


A final dimension worth highlighting from Figure 3 is how the nature and quality—and not only the quantum—of economic growth changes as societies advance from Failures to Followers to Leaders. Little or no economic growth occurred in the Pre-Industrial Era. Then in the Industrial Era, Figure 3 indicates input-led economic growth becomes the driver, while innovation-led growth characterizes the Post-Industrial Era. Chapters 3 and 4 explain input- and innovation-led growth, where they differ, and why Leaders invariably enjoy lower economic growth than do Followers as they catch up and industrialize.


Differentiating input-led from innovation-led growth also explains how Followers become Leaders. Once a nation is industrialized and has productive agents that compete globally at the efficient frontier of an industry, they are Leaders. These Leaders demonstrate by innovation-led growth that they possess the ability to stay ahead. In the language of this book, such innovation places these productive agents at the pinnacle of post-industrial productivity, given that production at the leading edge of human productivity is required to stay ahead. Leadership positions are also harder to dislodge if competitive advantage is distributed widely across an industry (for example, Germany’s competitive advantage in automobile production). This capability may also be defended in national champions such as Samsung and Hyundai in South Korea or Taiwan’s Taiwan Semiconductor Manufacturing Company.


Fully industrialized nations may boast few or even no leadership positions and still remain stable. Their average standard of living will not be as high as those who hold leadership positions, and most—if not all— of their economic activity will be national as opposed to global in nature. This is to be expected since the vast majority of economic activity is local, done by nationals for nationals in a country. Lastly, following really only applies for as long as a nation is catching up, and once caught up, a nation’s economic position may not remain static. Competitive positions may be lost even by Leaders, causing them to become Followers for a time, and nations may also face challenges that cause economic decline regardless even of the competitiveness of some in their geographies. We now turn to the relative positions held by nations and regions to illustrate this last possibility.









The Human Struggle for Productivity: With Progress, Failure Endures and Followers and Leaders Stumble


Figures 1 and 3 reflect the cumulative economic output of all engaged in the human struggle for productivity, but important perspectives are missing from both. Neither parcels out the relative contribution of individual nations nor reflects the travails of nations and regions still unable to join the struggle. Nations that reach the efficient frontier of global production but remain there for a time and then regress as others surge ahead are not reflected either.


For example, the Industrial Revolution started in Great Britain but was perfected in the United States. Great Britain dominated the world from the 1750s until the end of the nineteenth century, when America eclipsed Great Britain. America dominated until the end of the twentieth century, and China—and possibly others—will challenge this position over the coming decades. Though hard to capture in a two-dimensional space such as Figures 1 and 3, the relative individual positions of some nations and regions are depicted in Figure 4.


Figure 4 contains the familiar cumulative leading-edge graph seen in Figures 1 and 3 but also reflects conceptually—not numerically—the trajectories of some nations and regions from the 1950s to 2023. Nations remaining at the efficient frontier of global production remain on the familiar quantitative curve. Once they begin losing competitiveness, trajectories veer off, as is shown in the dashed slopes depicted in the four other curves. This veering off the leading-edge curve reflects a loss of competitiveness and a slowing of economic growth in the cases of the United States, Japan, and the USSR/Russia.


The most depressing line in Figure 4 (in the short-dash black) reflects the trajectory of sub-Saharan Africa. When taking into account population growth compared with regional output growth, average African living standards are lower today than they were in 1970. While America, Europe, and many in the Asia Pacific, Middle East, and Latin/South America progressed over the twentieth century, most in sub-Saharan Africa did not. The notion of flat or even declining productivity is most applicable to sub-Saharan Africa; excluding South Africa, little industrialization or effective Following is seen across the subcontinent. The lack of economic growth in sub-Saharan Africa is conceptually captured by the short-dash black line.




Figure 4: The Human Struggle for Productivity: Relative Positions
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Description

The graph plots the economic growth trajectories from the Pre-Industrial to the Post-Industrial Era of two regions and nations. Long-dash black and gray lines show the progress of the United States and Japan, and short-dash gray and black lines show the progress of USSRxs/Russia and sub-Saharan Africa. The horizontal axis is from 1800 to 2023, while the vertical axis is overall economic growth. A solid black line reflects overall economic growth over the three eras, with the exponential growth from the middle of the Industrial Era seen too.










Explaining why sub-Saharan Africa remains at the back of the economic development table while others have progressed is important. One theory alleges the north-to-south shape of the African continent combined with a lack of domesticable animals caused the failure.22 Because agriculture in northern Africa differed from agriculture at the equator or southern Africa, African settlements were unable to scale agriculture and remained small, isolated, and unproductive, expending much energy just struggling to survive. This absence of a capability that could be scaled has its modern equivalent. Chapter 5 underscores that essential to the success of any global company is possession of an economic capability that can be globalized. Without transferable capabilities, expansion fails.


By contrast, the east–west geography of continental Europe may have allowed Europeans to produce an agricultural surplus—agriculture in eastern Europe was not that different from farming on the western side—thus freeing labor to specialize and form larger, better organized settlements that supported faster population growth and higher levels of technical development. The scalability of agriculture on an east–west basis was most clearly seen in the European expansion into North America. After surviving their first winter with local help—accounting for America’s most prominent secular holiday, Thanksgiving—had the early American settlers been unable to use their Europe-based agricultural knowledge in American soil, their settlements more than likely would have failed. Fortunately, America was on the same east–west axis geographically as Europe.


More proximate reasons also explain Africa’s poor economic performance. The nineteenth-century scramble for Africa and how European colonization damaged the subcontinent is first among these, and an examination of the years of African independence from 1955 onward concluded that much of the most recent failure is due to poor leadership.23 Geography, colonialization, and poor leadership all might explain the African discount, and as Figure 4 indicates, compared with conditions in other parts of the world, living conditions in sub-Saharan Africa remain depressingly low and, in some locations, declined over the twentieth century.


The long-dash black line captures the US trajectory from the 1970s until now. As indicated, America declined around the 1970s as Japanese and German manufacturing recovered from World War II and rose to prominence. However, emergence of the information technology (IT) and communications revolution in the late 1980s and 1990s, followed by development of the internet, revived American competitiveness such that by the end of the century, America was again close to the efficient frontier of production. This is reflected by the long-dash black line again mimicking the slope of the black line by the early 1990s, indicating a return to competitive growth in America. The country remained on this trajectory until the end of the twentieth century. Now, after the internet bubble, the 2007 subprime mortgage economic crisis, and the COVID-19 pandemic, American competitiveness again faces some challenges, indicated by the flattening in the long-dash black line after 2000.


Chapter 5 provides insights into America’s post-2000 loss of competitiveness. As readers will see, the decline is attributable to a variety of factors, including an increase in debt—both public and private—as the country borrowed rather than created its prosperity, a rising inequality that indicates average Americans are falling behind, an increase in healthcare costs that if unabated will likely become unaffordable, and taxes too low to sustain the expenditures the US federal government chooses to incur. Even the best businesses will not thrive in a society where the social contract is fraying and social cohesion is deteriorating.


The long-dash gray line captures Japan’s trajectory, which from the 1960s until the 1980s enjoyed growth at the efficient frontier of global manufacturing in some sectors—mostly consumer electronics and automobiles—but since the 1990s has encountered trouble. Japan’s strong economic growth in the 1970s and 1980s stopped in the early 1990s, and the time from then until the present are considered lost decades. The flattening of the long-dash gray line indicates this loss of competitiveness. Japan is currently the world’s most indebted country, with its gross public debt to GDP ratio estimated at 261 percent.24


Finally, the short-dash gray line reflects the trajectory of the former Soviet Union—the USSR, now the Russian Federation—which followed a model that achieved partial industrialization by the 1950s but that in the 1970s was becoming unsustainable and by the mid-1980s needed radical restructuring. After World War II and especially in the 1950s and 1960s, the former USSR outperformed the United States in the production of many basic industrial goods. In addition, the Sputnik launch in 1957 and placing the first man in Earth orbit in 1961 (Yuri Gagarin) underscored the USSR’s advancing technical capability, giving impetus to Soviet Premier Nikita Khrushchev’s 1956 threat that communism would “bury” capitalism. From the 1960s onward, however, flaws in the centrally planned state-owned economic model became more and more obvious such that by the 1980s, then Soviet Premier Mikhail Gorbachev was unable to keep the USSR intact. The flattening of the short-dash gray line from the 1970s onward depicts this decline.


Including individual lines, in addition to the overall cumulative measure of output reflected in Figures 1 and 3, contributes two important ideas. First, it is not certain that all nations or regions will join the human struggle for productivity. Some may remain enduring Failures. Chapter 5 considers this outcome as economic scenarios for the twenty-first century are explored. Second, even those that reach the efficient frontier of production and dominate for a while may not remain dominant forever.


Figure 4’s various dashed lines also underscore how Failure, Follower, or Leader may be applied more dynamically to individual nations and regions. As the trajectories reflect, over time Leaders may lose their edge and lag and fall behind others; Failure is only occupied by nations who have not yet joined the struggle for productivity as Followers. Chapter 2 considers the conditions encountered by Failures and describes why failure has been present for so long. Chapter 3 then explains the actions that move nations from failing to following and shows that those who diversified economically over the twentieth century did so by replicating steps taken by others before them, hence the descriptor Followers. Chapter 4 finally explains how leadership is sustained at the leading edge of the human struggle for productivity.


In Chapters 3 and 4, Leading, Following, or Failing is considered at organizational and individual levels too, leading to a central question asked in this book: As you reflect upon the human struggle for productivity, which of the three categories are you and your community closest to? Are you Leading, Following, or Failing? Further, while no nation has regressed from Leader back to Failure, this is not the case for organizations. Organizations fail continually, outcompeted by others better than they are. Survival of the fittest is a central tenet of modern capitalism regardless of where it is practiced. Understanding how Leading, Following, and Failing differ—and how those before you moved from Failure to Follower, or from Follower to Leader—offers insights into how failing or regression back to following from leading are avoided.







Forecasting the Human Struggle for Productivity: Avoiding the Apocalypse


Before considering more deeply the conditions faced by Failures, Followers, or Leaders, how the overall data depicted in Figure 1 might progress in the future is an important question to ponder. What will the graph look like at 2100 or beyond? Two models, the Life Cycle and S Curve, provide paths the human struggle for productivity might follow over the foreseeable future. Figure 5 presents the Life Cycle model, which divides growth into four segments: early birth, high growth, maturity, and finally, decline and death.


The Life Cycle model explains much to do with economic man. Industries, companies, products, services, and technologies typically follow the phases in the model. Humans do too: after birth we experience periods of early and high growth, reach maturity—human bodies peak in their 20s and 30s—and by our late 40s or 50s, we face decline and finally death in our 60s or hopefully beyond. If humanity’s progress aligns with Figure 5’s pattern, Failure will eventually describe the overall human experiment.




Figure 5: The Life Cycle Model


[image: A growth curve with four labeled phases, Early Birth, High Growth, Maturity, and Decline or Death, illustrating a lifecycle progression.]



Description

The graph depicts the Life Cycle Model of growth, which captures four distinct phases. Phase 1, Early Birth, is initial growth, followed by Phase 2, High Growth, where growth accelerates significantly. The curve peaks in Phase 3, Maturity, indicating optimal growth and stability. Finally, Phase 4, Decline or Death, features a downturn as growth declines and may even cease.










To determine if mankind’s overall struggle for productivity will follow the phases depicted in the Life Cycle model, rephrasing the question helps. Rather than speculating on whether the Life Cycle model best explains human productivity over time, a better question is what factors could make the pattern follow the path depicted in this model? Six make the short list: a meteor strike, widespread nuclear conflict, a biological disaster, human population explosion, raw material scarcity, and global warming/climate change. The last factor is named global warming/ climate change to underscore it is global warming that is causing climate change. Of these six, this last factor is of most concern.


The rest of this chapter explains why the first five are unlikely to cause Figure 1 to conform to the Life Cycle model and then suggests what shape Figure 1 might follow presuming the Life Cycle model is avoided. Chapter 5 explains why global warming/climate change in particular might force convergence toward the Life Cycle model over the next century. Whether this occurs depends on how quickly we reduce the carbon being added to our atmosphere.









Forecasting the Human Struggle for Productivity: Avoiding the Apocalypse


A meteor strike is the first event that might shorten humanity’s time on Earth. One explanation for the dinosaurs’ quick disappearance is that such an event occurred 65 million years ago. Geological evidence suggests a large meteor hit the Yucatan Peninsula around this time, and it is hypothesized that the resultant explosion created a significant change in the Earth’s atmosphere such that 75 percent of the planet’s living species perished.25 Not all scientists, however, agree with this theory. Some assert the Yucatan impact was not big enough to cause such widespread damage. Nevertheless, a massive meteor strike is listed as the first potential danger to the longevity of humans on Earth.


Though small, the threat is taken seriously by the National Aeronautics and Space Administration (NASA), an independent US government agency responsible for aviation and spaceflight. The agency’s Center for Near-Earth Object Studies at the Jet Propulsion Lab of the California Institute of Technology scans for incoming objects that might endanger Earth, and its Near-Earth Object Program is investigating if any near-Earth objects (NEOs) could collide with Earth with calamitous effects. The center’s website provides some comfort about the threat:




No one should be overly concerned about an Earth impact of an asteroid or comet. The threat to any one person from auto accidents, disease, other natural disasters and a variety of other problems is much higher than the threat from NEOs. Over long periods of time, however, the chances of the Earth being impacted are not negligible so that some form of NEO insurance is warranted. At the moment, our best insurance rests with the NEO scientists and their efforts to first find these objects and then track their motions into the future. We need to first find them, then keep an eye on them.26





According to NASA, there is little need to worry too much about this threat. If an incoming projectile is identified, methods to divert or destroy it will be identified.


Widespread nuclear conflict is a second factor that could stop human progress in its tracks. Ironically, the effect of such conflict is not unlike that of a large meteor strike, and with the demise of the Soviet Union and the end of the Cold War, the likelihood of this occurring diminished considerably. To be significant enough to jeopardize the sustainability of human life, a large-scale nuclear exchange that causes nuclear winter is required. A few nuclear devices detonated, while disastrous for those at the blasts’ epicenters, would not imperil man’s overall survival.


In the twentieth century, massive nonnuclear conflict between the world’s richest nations—World Wars I and II—slowed progress but did not derail our ongoing march forward. The same can be said of the two nuclear bombs detonated over Japan in 1945. The world survived the destruction of two world wars and two nuclear explosions, and the global economy emerged stronger after reconstruction in Europe and Japan in the 1950s and 1960s.


World wars led by great powers of the twentieth-century type now seem behind us. The formation of the European Union and convergence of the interests of the world’s leading economic powers have made such events even less likely. Some worry, however, that nations like Russia or China either individually or in partnership might become global hegemonic forces, but in the long run, this outcome also may be unlikely. Given its recent economic progress, China will not have to invade the world to exercise its power; where needed, it may be able to buy it. Soft power is always a better tool upon which to extend national influence than military power.


Noted historian Paul Kennedy’s caution that economic power is first needed so military power can then be built must also be kept in mind.27 Russia has already tried to dominate using hard power, but its failed economic model meant its supremacy could not be sustained. China’s military expenditure, however, is second only to that of the United States,28 and some worry that a Chinese invasion of Taiwan might trigger a conflict between these two nations. Hopefully, the likelihood of such a conflict is small. It would likely be tragic for humanity.


A question often asked is, Could terrorism along the lines of other 9/11-type attacks derail human progress? Though unspeakable in both concept and execution, events of this magnitude, like the detonation of a few nuclear bombs, are not widespread enough to have enduring longterm effects. Ten thousand dissidents—or however many terrorist groups mobilize—will likely not bring down the world and stop the human experiment. They can, however, make life more dangerous and uncomfortable in the short term and tragic for innocent victims in the wrong place at the wrong time.


Related to terrorism is the fact that human conflict also changed over the twentieth century: localized conflicts in failed or failing states have replaced wars between the richer developed nations. Unfortunately, failed states are perfect contexts for terrorism and other abuses to flourish. Disruptions by failed states, however, are unlikely to halt mankind’s overall advance. As long as dominant great powers do not resort to war to resolve their disagreements, human conflict is unlikely to lead to the end of humanity.


Third on the list of potential disrupters is a biological disaster. This concern is not new. Plagues have been documented since 400 BC, with the European bubonic plagues of the fourteenth and fifteenth centuries the most damaging on record. The populations of Europe and the Middle East reduced by approximately one-third in the Black Death of the 1300s, and its economic effects were momentous. Economic depression resulted, and a stagnant Europe almost at its Malthusian limits (page 35) was eventually replaced by an economy sustained by two-thirds of the population, using the same amount of land, capital, stock of coins, and bullion. Real wages rose and then fell as populations recovered, and prices spiked initially, followed by a long period of deflation.29


Though disastrous for those involved, large segments of the population always survived plagues, and the long-term effects seem relatively small. The global HIV and AIDS epidemic in the late twentieth century shows this too. Millions of lives were lost because of the HIV virus, but its spread is now checked, and with the retroviral treatments available, the disease’s worst effects are kept at bay. The COVID-19 pandemic in 2020–21 also stopped progress for a short time, and the rapid development of vaccines and other treatments quickly moved the threat from pandemic to endemic. The possibility of a biological calamity stopping humanity is accordingly small.


Explosive population growth is a fourth potential concern. Remarkably, the growth of human population is similar to the exponential economic growth seen in Figure 1. For most of history, population growth remained low, but over the past 300 years, this rate increased dramatically. Figure 6 shows how population levels have changed over the past 12,000 years and includes a forecast of the world population until 2100, clearly showing the growth since 1700 and the exponential increase especially over the past 100 years.


Based on the data in Figure 6, at AD 1 the world population was 188 million; by 1000 it reached 295 million and in 1800, 990 million. The first billion was noted soon thereafter, rising to 1.654 billion by 1900. By 1950, 2.536 billion was recorded, reaching 6.143 billion in 2000 and underscoring the recent exponential growth. In 2050 the data forecasts that around 9.735 billion will be alive, reaching 10.874 billion by 2100. Importantly, the exponential curve is expected to begin flattening later in the century.




Figure 6: World Population: 10,000 BCE–210030


[image: A trend graph depicts exponential growth over time, with values in millions.]



Description

The graph plots world population over time, with historical data and future projections. The vertical axis is millions of people and goes up to 12 billion. The horizontal axis is from 10000 BCE to 2050 CE. The line remains relatively flat for most of history, then displays a sudden, steep upward curve and becomes exponential after 1900. Now exceeding 8 billion, over 10 billion are predicted to be alive in 2050, around the time when population growth is expected to start slowing down.










Uncontrolled population growth ahead of a society’s ability to sustain itself has long been of concern to political economists and philosophers alike. Thomas Malthus, the father of population studies, argued in 1798 that unchecked population growth would eventually lead to disaster.31 As an ordained minister and a trained mathematician, Malthus worried population growth would eventually become geometric (exponential) while food supply growth remains arithmetic. He concluded that his now infamous notion of “Malthusian culling” (famine, disease, warfare, etc.) would control unchecked population growth.


One hundred and seventy years later, Paul Ehrlich predicted Malthusian culling would occur in the 1970s and 1980s owing to the population explosion occurring at the time and called for stringent population control to avoid the catastrophe.32 Fortunately, the culling did not materialize, mostly because the Green Revolution in the 1960s and 1970s significantly increased food production.


Demographers have known since the 1930s that industrialization is the best—and possibly the only—practical, effective contraceptive for most nations. This does discount China’s One Child Policy, remarkably successful at curbing population growth to the point that a significant decrease in the country’s population is now forecast. Such a policy, however, is unlikely to be politically feasible in other large, high-growth populations in countries such as India, Pakistan, Nigeria, or Indonesia. China’s authoritarian governance and its ability to impose discipline and control is unlikely to be replicated in these countries. In these contexts, economic growth is likely the only method to curb population growth.


The fertility rates of women in every society that has industrialized dropped dramatically soon after that society began modernizing. Technically known as fertility transition, why this happens is explained in Chapter 3. Given this fact, uncontrolled human population growth will cease on its own if the 50 percent of the global population currently excluded from economic activity join the struggle for productivity. The spread of productivity to those excluded from economic participation around the world is, for this reason, imperative.


Congruent with the notion of world population peaking, the United Nations (UN), noting 8 billion was reached in November 2022, expects the world population will peak at 10.4 billion in 2080, a number lower than predicted in Figure 6.33 Industrialization has in fact caused a new, unexpected trend. Many industrialized countries now have the opposite problem: population decline. For example, Germans, Italians, and Japanese are not replacing themselves,34 and aging baby boomers in the United States are also at risk of not having enough younger Americans to support them in their old age.


Thus, while in many developing countries population growth is still too high, in some developed countries, it is too low. Given these facts, two macrotrends in global population over the twenty-first century are likely: as industrialization spreads, population growth will decline, and the average age across the world will increase, but regardless of how fast productivity reaches underdeveloped societies, the developing-country proportion of the global population will increase. Finally, and building on trends noted in countries not replacing themselves, a new demographic concern has become that world population will decline after peaking and be as harmful to our collective well-being as overpopulation may have been.35 How rapid depopulation might affect China and others is considered in Chapters 4 and 5.


Raw material scarcity, or running out of resources, is a fifth factor that could scuttle the human experiment. Prior to industrialization, such a concern was inconceivable. But industrialization is both materials and energy intensive (as Chapter 3 indicates), and for this reason material scarcity warrants attention. The first notable analysis surfacing the possibility of raw materials running out was the Club of Rome’s The Limits to Growth report, published in 1972. In the report the interaction of five trends was evaluated: accelerating industrialization, explosive population growth, potential widespread malnutrition, resource depletion, and the effects of a deteriorating environment. The report concluded:




If the present growth trends in world population, industrialization, pollution, food production, and resource depletion continue unchanged, the limits to growth on this planet will be reached sometime within the next one hundred years. The most probable result will be a rather sudden and uncontrollable decline in both population and industrial capacity.36





According to the Club of Rome report, like exponential population growth, raw material scarcity was thought to be a factor that might contribute to Malthusian culling. Over 30 million copies were sold, and the report attracted considerable interest and sparked controversy. Surrounded by the glut of cheap goods in the last quarter of the twentieth century, some rejected the work as overly negative or alarmist, while others alleged the modeling used in the report was too conservative or Malthusian in its import. The response seems much like the reaction to global warming/climate change in the United States until recently.


Before 2007, anyone stating concerns about global warming/climate change in the United States ran the risk of being labeled an Al Gore wacko by more conservative Americans. When such concepts were mentioned to business executives, they were often dismissed as tree-hugger invective unworthy of attention. Attitudes began shifting in 2007, and by the presidential election of 2008, Americans began realizing global warming/ climate change was real. Both candidates had serious proposals on dealing with global warming/climate change in their election platforms, and over the eight years of President Obama, the threat was taken seriously. Regrettably, the Trump administration put climate change/global warming on the back burner, but the Biden administration again treated the threat seriously. This topic is more comprehensively covered in Chapter 5.


Regardless, the sustainable consumption levels, should the entire global population reach middle-class industrialized living standards, will probably be lower than those enjoyed in America today, and a new consumption model will likely evolve over the coming decades to reflect this reality. Chapter 5 also considers this likelihood in more detail. Explicit in this consideration is the need to change consumption patterns to conserve resources as well change energy use to ameliorate the effects of global warming/climate change.


Moreover, though water scarcity induced by global warming/climate change might endanger the survival of poor communities in developing nations, this threat will not stop the overall human experiment. In extreme emergency, desalination can be done; an increase in the price of water will be the main effect. In the short run, resource supply and demand imbalances disrupt markets, but in general, as prices of scarce resources increase, substitutes are found (i.e., technology intervenes), or humans adapt and learn to do without that particular resource.


Chapter 5 also considers the impact and challenges presented by global warming/climate change, and we will not know if we have dodged the global warming/climate change bullet for decades. But to escape the worst effects of our changing climate, the preponderance of scientific analysis suggests immediate concerted action is needed and that failure to act quickly could assign humanity to an inexorable decline. Under these conditions, the Life Cycle model of early birth, high growth, maturity, and decline/death might better explain the future of the human experiment.







Forecasting the Future of Human Productivity: Prosperity as Following and Leading Dominate


With technology mitigating the effect of meteor strikes and biological disasters, productivity’s spread containing exponential growth in the human population, and new technologies, clean energy, and new consumption models being developed in the face of global warming/ climate change and growing resource scarcity, the human struggle for productivity will not conform to Figure 5’s Life Cycle model. It will instead follow Figure 7’s S Curve model, which predicts growth is initially exponential, but as maturity is reached, it slows and flattens into an elongated S.


Based on the model, Figure 7 indicates GWP since the start of the Industrial Revolution and suggests that output will increase exponentially over most of the twenty-first century but begin to slow as the end of the century approaches. Whether output flattens to a point that remains horizontal to the x-axis as indicated in Figure 7—indicating little or no growth in output over the twenty-second century—or whether growth continues upward but only at a slower pace or whether growth continues in fits and spurts as new technological frontiers are reached in the twenty-second century is hard to say. More than likely the slope will continue to rise in the twenty-second century but at a rate lower than that over most of the twenty-first century.




Figure 7: The Future of the Human Struggle for Productivity: S Curve Model


[image: A graph of Gross World Product over time. It depicts an S-shaped curve starting flat at 1800, rising steeply from 1950, then levelling off towards 2100. The vertical axis isn’t labeled. The curve suggests rapid growth followed by a potential slowdown in future growth.]







A key question is when does the fast growth in the curve peak and start slowing? To answer this question, refer back to the population percentages in the three eras in Figure 3. Every time a nation joins the human struggle for productivity as a Follower, productive experiments in the world increase, as does world output. With this logic, the rate of increase in growth will only begin slowing appreciably when most societies that may join the struggle for productivity have done so and are reaching full industrialization. Chapter 3 covers the challenges of industrialization and the time it typically takes to accomplish the task. As this period is at least two to three generations (50 to 75 years) for most nations, it is unlikely that the majority of the world will be fully industrialized before 2100. The rate of growth will only begin to slow early in the twenty-second century, as is depicted in Figure 7.


This means the stresses from the spread of productivity are likely to increase for the next 75 years and that competition will likely increase over the next two generations. Such growth also means more consumers and new markets, and the core challenge facing all will be whether they can produce the goods and services that modernizing nations will buy. If they can, they will participate in the expanding global economy too.


Another reason can be cited to support the idea that Figure 7 better describes the future of economic man than does Figure 5. The Life Cycle model best captures the paths of microsystems, modeling the global economy represents capturing the path of the world’s largest economic macrosystem. Succinctly put, macrosystems behave differently from microsystems—for every human that dies, another is born; for every product obsolesced, another appears.37 Macrosystems follow a different path from microsystems that appear and disappear along the way.


Support for the eventual slowing of growth and the relative flattening of the line in Figure 7 post-2100 is also drawn from the experiences of industrialized economies to date. Growth economists now understand that earlier economic growth rates are far higher than when nations mature economically.38 As Chapter 3 explains, fast growth in early industrialization derives from adding educated people into the labor force and by surrounding better-educated humans with newly formed economic capital. This is core to the activities of Followers as they industrialize and drives the faster input-led growth typically experienced in early industrialization.


But once most of the labor force is educated and employed, and once the physical economic capital needed to support these workers is fully formed, diminishing returns to adding capital and labor appear— and growth slows. At this point, rather than achieving growth through simply increasing the labor supply or by adding capital (i.e., by input-led growth), innovation (or as growth economists label it, total factor productivity improvement) is required. This innovation-led growth is considered in Chapter 4. Fast and ongoing improvement at this level turns out to be far more challenging, and the growth rate accordingly slows.


If average economic growth in mature societies slows, once all societies are industrialized the slope of the line in Figure 7 will moderate to a slower rate of growth. It is difficult to specify exactly what this longer-term sustainable rate of growth will be, but it will not be the annual 8 to 12 percent often enjoyed by newly industrializing countries. More than likely, it will be closer to those recorded by developed countries once they are fully industrialized (i.e., somewhere between 1 to 3 percent per annum). Thus, the exponential level of growth experienced over the next two to three generations as the billions excluded join the human struggle for productivity will not last forever. The same logic applies to companies: startups grow faster than mature companies do.


Figure 7 also presents a long-term outcome for the human struggle for productivity that predicts the predominance of Leaders and Followers over Failures. In its most optimistic form, the hope is that all nations industrialize over the next 100 years or so (i.e., balanced global growth) and that concurrent with this spread of productivity to the rest of humanity, all find niches they may populate and hold to sustain their overall economic growth. A less optimistic prediction holds that by 2100, while more nations will be industrialized, some may still be Following or remain in the Failure camp (i.e., unbalanced global growth).


The less favorable prediction is based on the imbalances noted in both developed and developing nations today and on the possibility that people in some countries might get old before they get rich. The reasoning supporting such a conclusion is considered in Chapter 5 when the prospects for global economic growth over the twenty-first century are examined. Three scenarios are presented: balanced global growth (essentially the optimistic scenario that conforms almost identically to Figure 7), unbalanced global growth, and global meltdown. Unbalanced global growth may present an overall pattern similar to the path in Figure 7, except that where maturity is reached and growth starts slowing is earlier, and the level of output reached is lower. Figure 23 in Chapter 5 denotes how unbalanced global growth might look after taking these developments into account, while Figure 24 indicates how the scenario that conforms to Figure 5, global meltdown, might look should our struggle for productivity stumble and possibly fail.







Conclusion and Synthesis


Humans have been on Earth for over 150,000 years, but their efforts to reduce the scourge of material scarcity did not yield much until industrialization commenced in the eighteenth century. From this time on, progress has been impressive and permits division of the overall human struggle for productivity into three eras: Pre-Industrial (pre-1800, world of the past); Industrial (1800–1950, world of the present for those not industrialized); and Post-Industrial (1950 and beyond, world of the future).


The threefold era categorization presents a framework to determine how economic, social, organizational, and political economy characteristics evolve as human productivity advances, and it also provides the basis for this book’s core thesis: nations, firms, and individuals play three roles in the human struggle for productivity, either as Failures, Followers, or Leaders. Those with economic capabilities remaining in the pre-industrial world are failing; those who have commenced economic diversification through industrialization and are doing what others have done before them are following; and those already industrialized that wish to sustain their economic growth even further must pioneer their place to post-industrial status, and if they do so, they are leading.


Moreover, though some around the world today enjoy material standards of living immeasurably better that their ancestors of only 100 years ago, around half of the 8 billion alive today still live in pre-industrial conditions. They are failing, and a key uncertainty over the twenty-first century is how many of those excluded from productive economic activity will join the human struggle for productivity. Chapters 2 to 4 reveal the characteristics of our journey from pre- to post-industrial production.


The Life Cycle and S Curve models are the two paths the human struggle for productivity might follow over the foreseeable future, and of the six factors that might force convergence to the Life Cycle model’s early birth, high growth, maturity, and decline/death—meteor strike, widespread nuclear conflict, biological disaster, human population explosion, raw material scarcity, and global warming/climate change—only global warming/climate change is identified as of concern.


Absent the limits that unconstrained global warming/climate change might impose, the most likely path the future of human productivity will follow is the S Curve, which predicts initial exponential growth that slows as maturity is reached. Most likely is that human output will continue to grow at a rate of between 1 to 3 percent per annum from maturity onward.


The precise path that the human struggle for productivity will follow over the twenty-first century remains unclear, and three scenarios— balanced global growth, unbalanced global growth, and global meltdown—capture the range of futures that may unfold over the coming century. The first two scenarios represent paths corresponding to the S Curve model, with balanced global growth being the best. Global meltdown conforms to the path depicted in the Life Cycle model. The details of these contending scenarios are better deferred, however, until a deeper understanding of the human struggle for productivity is attained. Before how the future may unfold is revealed, the tribulations of Failures and the paths of Followers and Leaders must be fully appreciated. We turn first to the world of Failures, the Pre-Industrial Era.
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