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The vigorous global economic growth of the last two centuries is over, according to
Jeremy Grantham and Robert Gordon. That prediction, if correct, has profound and
worrisome implications for investors. And the short-term trend is indeed worrying:
Growth has been close to zero over the last decade in advanced countries. But the
most likely outcome is that per capita GDP growth going forward will approximate its
U.S. historical average of 1.8%, and it will grow faster in developing markets.
Gordon, a highly distinguished Northwestern University economist with a lifelong
interest in productivity growth, recently published a paper, “Is U.S. Economic Growth
Over? Faltering Innovation Confronts the Six Headwinds,” in which he argues that the
revolutionary innovations that have driven past growth are not likely to be repeated any
time soon.1 Even more recently, Jeremy Grantham, who has previously argued that
increased natural resource costs are likely to choke off global growth, published his
commentary, “On The Road to Zero Growth,” which supported and extended Gordon’s
position, with his characteristic focus on resource constraints.2
Gordon identified six headwinds, mostly having to do with growth in the United States,
which represents 5% of world population. And, indeed, if you only care about people in
the United States, these are troubling times. These troubles will pass, but not before
wrenching adjustments are made to education, entitlements, and industrial structure.
But the outlook for the developing world has never been better, a prospect to which
Gordon gives insufficient weight.
Let’s consider Gordon’s headwinds — and why I believe he has overstated the dangers
that they pose to growth. I’ll then turn to Grantham’s arguments, and conclude with an
optimistic forecast for global GDP.
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Available on Professor Gordon’s web site at http://facultyweb.at.northwestern.edu/economics/gordon/Is%20US%20Economic%20Growth%20Over.pdf.
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Grantham’s commentary is at http://www.advisorperspectives.com/commentaries/gmo_112012.php.

T HE T HREE I NDUSTRIAL R EVOLUTIONS AND THE G ROWTH OF R EAL P ER -C APITA GDP
Following convention, Gordon attributed the productivity surge of the last two and half
centuries to three distinct Industrial Revolutions. The first saw the introduction of the
cotton gin, the mechanized loom, the steam engine, the railroad, and the factory
system. Gordon dated this first revolution to 1750-1830. (I use slightly different dates,
1776-1826.)
The second revolution ran from about 1876 to 1926 (my dates this time) and saw the
invention of the telephone, audio and video recording and playback devices, electrical
appliances, the delivery of electric current to businesses and households, the
automobile, the airplane, radio, and the first flickers of television. The third epoch of
innovation was the computer and Internet revolution. For the sake of data analysis, I’ll
say it started in 1976, when both Microsoft and Apple were founded, although Gordon
argued, with some validity, that much of the benefit of computers came earlier.
At any rate, the dates I’ve chosen break up American history into 50-year periods,
limited only by data availability, thus reducing the temptation to monkey with the data
periods to get a desired result.
Figure 1 shows the growth rate of real per capita GDP in the United States over the full
period considered and each of the subperiods — all three revolutions, plus the interim
periods between them — although the first few years’ data are missing.3 While the
growth rate looks almost constant in Figure 1, breaking the time into subperiods reveals
considerable variation in growth rates, and the recent (post-2000) stagnation has been
dramatic. Nevertheless, the average growth rate during industrial revolutions, 1.84%, is
essentially identical to the average growth rate between the revolutions, 1.85%.4 Note
that we’ve examined U.S. data for lack of anything better before about 1950; the

3

I use the United States because of the superior quality of the data for the early years. Angus
Maddison has collected real per capita GDP for the world, but, despite his heroic efforts, the
data are sporadic until 1950. They show that the world had slower growth than the U.S. until
about 1950, then faster growth after that. See Maddison, Angus, “The West and the Rest in the
World Economy: 1000–2030,” World Economics, October–December 2008; underlying data are
available on the web site maintained by Groningen University (Netherlands) in memory of the
late author at http://www.ggdc.nl/maddison/.
4
While the growth rate of real per capita income has slowed in the post-1976 period, the
tremendous increase in the number of households over that period means that the growth rate
of real income per household has not slowed nearly as much. In fact, the latter may have grown
at the historical rate of 1.8%. (I don’t have the data.) It takes a lot of money to support the
unprecedented proportion of single adults and single parents in the population.
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relevant growth rate is for the world, because investors can hold global portfolios that
take direct advantage of worldwide GDP growth.
F IGURE 1
R EAL P ER C APITA GDP G ROWTH IN THE U NITED S TATES BY S UB -P ERIOD , 1789-2012

While the almost-exact equality of within-revolution and between-revolution rates is
purely a coincidence due to the dating used, the lack of a relationship between
industrial revolutions and growth rates calls out for explanation. My conjecture is that it
takes a long time for cutting-edge, productivity-enhancing technology to be absorbed
into the general economy, causing the benefits of a given industrial breakthrough to be
spread out over generations or even centuries. It is said, for instance, that half the
world’s population has never made a phone call.5 If this is even approximately true, the
world is still experiencing welfare gains from the adoption of a device invented 136
years ago. No wonder industrial revolutions don’t line up neatly with periods of rapid
GDP growth!
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This may be apocryphal. There exist, of course, no definitive statistics on this question. But,
whether it’s literally true or not, it certainly has — if you’ll excuse the pun — the ring of truth.
Kofi Annan, Al Gore, Newt Gingrich, and a number of prominent technology executives have all
said it.
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Another example of this principle, cited misleadingly by Gordon, is transportation
speed. The speed at which passenger travel occurred, he writes, “increased steadily
until the introduction of the Boeing 707 in 1958. Since then, there has been no change
in speed at all, and, in fact, airplanes fly slower now than in 1958 because of the need
to conserve fuel.” This observation misses the point. We know perfectly well how to fly
at three times the speed of sound, and the military does it every day, but it’s fuelintensive and costly. We’ve chosen not to spend valuable resources on faster passenger
travel. It’s fatuous to think we never will or never could.
We should thus expect the dissemination of already-invented technology to be
reflected in world GDP growth well into the next century. There will undoubtedly be
more technological innovation, but we do not need to have another industrial
revolution to get meaningful increases in the global standard of living. (That said, we
may well be in the beginning stages of a biotech revolution, one that will continue to
improve health outcomes and make the global food supply cheaper and more varied
than it is now.) What we do need is continued improvement in efficiency — doing more
with less, making existing resources work harder, finding new resources to replace
those that become scarce and expensive, and creating new human capital through
education that fits the skills that the future will require.
R OBERT G ORDON ’ S S IX H EADWINDS
Gordon’s essay is skillfully argued, offering many illuminating facts about the profound
change in the daily lives of ordinary people between, say, 1870 and 1950. Having made
the transition from a relatively primitive way of life (in which, for example, women spent
much of their day carrying water) to a modern way of living, we cannot experience the
same transition again, he argues.
There is something to his claim. Another 50-fold increase in the U.S. standard of living
over the next 250 years is not going to happen. I agree with Gordon that the second
industrial revolution, representing the bulk of the transition from a primitive standard of
living, was the most important one, and the hardest to replicate. He concluded from
this fact that further improvements in the standard of living will be less profound and
will have a smaller impact on per capita GDP.
Maybe the improvements will be less profound for Americans — although it is hard to
foretell the distant future — but we are not the only people in the world.
There are a great many people who have barely begun to experience the second
industrial revolution, much less the third. Women all over the world still carry water day
in and day out. We in the developed world don’t see it, except perhaps on Peace
Corps assignments. As more people are liberated from the extreme effort and mental
drudgery of manual labor, they need not invent new technologies to add to the growth
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rate of global GDP — they just need to be able to use the telephone, the automobile,
the computer, and so on. A report from sub-Saharan Africa shows that the value placed
by the poor on mobile phone access is so high that they are willing to forego meals to
afford phone service.6 This may sound like an irrational choice, but it’s actually
supremely rational: The transactions in which they can engage over the phone will make
future meals that much more secure and affordable.
Gordon identified six headwinds for future economic growth. Let us examine why each
of them is less of a global concern than Gordon suggests. (The quotations I include
below are all Gordon’s.)
1. “T HE ‘D EMOGRAPHIC D IVIDEND ’ I S N OW I N R EVERSE M OTION .”
This first headwind requires some explanation, because Gordon’s use of the term
“demographic dividend” differs from the conventional use. The conventional
demographic dividend is the increase in productivity that comes from a temporarily
large ratio of workers to children-plus-retirees, which we experienced thanks to the
sudden extension of life expectancy between the late 1800s and today. If people start
living long enough to extend their working lives but not long enough to have much of a
retirement, that boosts GDP. When the number of retired people climbs, as it has
recently, the demographic dividend begins to dissipate; if people are having fewer
children at the same time, the dividend may disappear entirely.
Gordon, however, treats the “demographic dividend” as a much narrower
phenomenon: In his construction it was “the movement of females into the labor force
between 1965 and 1990, which raised hours-per-capita and allowed real per-capita
GDP to grow faster than output per hour.”
The entry of women into the workforce is a second-order effect. Women have always
been productive, but their production was not well captured by GDP measures until
they moved in large numbers into the paid sector.
It is not a coincidence that the period of fastest economic growth occurred when
increasing life expectancy was enabling most people to live productive lives in middle
age, but not allowing them to retire.
This provocative reassessment challenges us to make better use of our elderly. Most
older Americans wish to be economically active in some way, but their wisdom is more
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According to SAP co-CEO Bill McDermott, quoted at
http://scn.sap.com/community/events/sapphire-now/blog/2012/11/13/bill-mcdermott-keynoteat-sapphire-now-madrid.
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valued in the marketplace when they are scarce, not increasingly abundant, as they are
today. As a result, jobs that use the skills of older workers effectively have been hard to
come by. The trend toward retiring gradually rather than suddenly, whether because of
insufficient savings or because of a desire to remain active, may be a step in the right
direction.
2. E DUCATIONAL A TTAINMENT I N T HE U.S. H AS H IT A “P LATEAU .”
If one is trying to forecast global GDP, we should not be concerned about changes in
country rankings. The U.S. led the second and third Industrial Revolutions, but there’s a
good chance someone else will lead the next one. As an American, I’m deeply
concerned about the shortcomings of the U.S.’s (primary and secondary) educational
system, but I’m delighted to see that Chinese, Indian, African, and Latin American
people are getting a chance and doing very well relative to their own recent past.
3. I NEQUALITY I S O N T HE R ISE .
“The most important [headwind] quantitatively in holding down the growth of our
future income is rising inequality,” according to Gordon. “If what we care about when
we talk about ‘consumer well being’ is the bottom 99 percent, then we must deduct
0.55 percent from the average growth rates of real GDP per capita presented here and
elsewhere.”
This amounts to a forecast that the recent increase in inequality, which dates back only
to about 1980 (before that, inequality was decreasing), will continue indefinitely. Further
increases in inequality (as measured by the welfare of the top 1% of the income or
wealth distribution compared with the other 99%) will only occur if increases in
productivity are concentrated among the top 1% or if the top 1% can somehow exploit
the others unfairly, capturing others’ productivity gains for themselves.7
Both seem extremely unlikely. The biggest productivity gains tend to come from
people in the top 15% of the income distribution – engineers, entrepreneurs, doctors,
and so forth — who may then enter the top 1%, if they can capture some of the gain. At
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In other words, if the top 1% can arrange to pay the bottom 99% less than their marginal
product. Just stating the problem this way makes such an outcome seem unlikely – 99% of the
people do not work for the other 1%. About 17% work in various levels of government, and
another 10% work for nonprofit organizations. Those in the private sector mostly work for
corporations, the ownership of which is very widely dispersed among U.S. and non-U.S. pension
funds and individual investors, and for small-business entrepreneurs whose incomes do not
typically put them in the top 1%.
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any rate, I am more concerned about the tension between the top 15% (roughly
corresponding to the intellectually gifted) and those of average or below-average
ability. In a preindustrial or industrial society, the job description of “pick up this heavy
object and move it over there” can be filled by the otherwise untalented. In the future,
we will not need many such workers.
But the problem of worker obsolescence has existed since the days of Ned Ludd,8 and
people of average ability still live better than ever before. There has been some
regression in the last decade, as there has been in other recessionary decades. But
changing technology has always created new jobs for the relatively less-skilled, and the
natural rate of unemployment has hovered around 4% for as long as unemployment
rates have been measured. We underestimate the dexterity and adaptability of ordinary
people at our peril.
4. “T HE I NTERACTION B ETWEEN G LOBALIZATION AND ICT (I NFORMATION AND
C OMMUNICATION T ECHNOLOGIES ) I S A D AUNTING H EADWIND .”
Basically Gordon is noting that rapid communication interacts with the increasing skill
base of non-U.S. workers in a way that moves even high-skill jobs offshore. This
amounts to an argument that global wealth shares will be rearranged in a way that is
unfavorable to the United States. Gordon writes that the convergence of these effects
“inevitably has a damaging effect on the nations with the highest wage level.” He’s
right — labor will be employed where it is cheapest, when all factors, including the
relative productivity of labor in different countries, are taken into account. But that
rearrangement will only take place if there is a net welfare gain across all parties. Thus,
this supposed “headwind” is actually a tailwind to the developing world – and it’s
about time.
5. I NCREASING E FFORTS T O C ONSIDER E NVIRONMENTAL C ONCERNS
“Energy and the environment represent the fifth headwind,” Gordon says. “Part of any
effort to cope with global warming represents a payback for past growth.”
As I argued in another article, “Fewer, Richer, Greener,” a clean environment should be
seen as a consumer good that contributes to well-being like any other.9 Unfortunately
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Sometimes described as the leader of the machine-smashing Luddites, Ned Ludd was not the
leader of anything. He was a dimwitted British worker who, for no social purpose or any other
known reason, smashed some machines in a fit of rage in 1779. A generation later, leaders of an
anti-technological movement named themselves “Luddites” in his “honor.”
9
Siegel, Laurence B., “Fewer, Richer, Greener,” Financial Analysts Journal, November/December
2012. Available at http://www.cfapubs.org/doi/pdf/10.2469/faj.v68.n6.2.

7

it does not show up in GDP data unless it is explicitly paid for. Pollution avoided
through cleaner technology or through resource conservation is a positive good, but
not a component of GDP. A stable climate may be seen in a similar light, as a type of
infrastructure investment that is valuable, but which does not show up positively in GDP
data.
Overall, real (inflation-adjusted) commodity prices have been in a downward trend for
more than two centuries. The history of capitalism has been described (by Charles
Gave, of GaveKal) as the history of falling real prices, including commodity prices. The
latest uptrend, covering roughly a decade, could be the end of the history of capitalism
or it could be among the largest of many fluctuations that have occurred within the
context of that steady decline without constituting a reversal of it. If world population
growth were accelerating, I might entertain the possibility that falling real prices
(although not capitalism itself) are coming to an end. But with population stabilizing
almost everywhere — except in Africa, and some progress is being made there too —
the long-term downtrend in real commodity prices, including energy, is likely to
continue.
For example, just when things started to look really dire for energy prices, natural gas
was discovered in the United States on a scale that drove the price down to less than
$2 per million British thermal units (BTUs).10 On an energy-equivalent basis, that’s as if
oil were selling for $13 per barrel instead of $90. This should not be a total surprise;
when the price of something is high, entrepreneurs are motivated to find substitutes.
That is how markets operate.
6. “T HE T WIN H OUSEHOLD AND G OVERNMENT D EFICITS R EPRESENT T HE F INAL
H EADWIND .”
This claim is hard to figure out. If a household spends more than it produces, then it
must later produce more than it spends. One can either work harder or spend less. It’s
not clear which solution American households, in aggregate, will adopt, but it is very
possible that we will collectively elect to produce more, not less. (It’s difficult to cut
expenses, while it’s relatively easy to work harder.)
The existence of government as an agent or intermediary makes the decision to
increase production less likely. Tax increases and government spending cuts are the
mechanism by which public debt is retired. There is an old saying in economics that “if
you want more of a good, subsidize it; if you want less of a good, tax it.” Higher taxes
tend to depress production by reducing the incentives to produce.
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Data as of April 2012. Natural gas prices have since risen to above $3 per million BTU.
8

So I’d err on the side of caution and say that this headwind is a legitimate concern over
the intermediate-to-long run. Over the very-long term, though, the last baby boomer
will die, and the problem of a large population of entitlement collectors supported by a
smaller population of producers will go away. The age pyramid will turn into an age
pagoda everywhere.11 The institutional arrangements for having a smaller population of
workers supporting a larger population of children and retirees will have been
established. People will work longer and save more for their old age, either through
pension systems or private saving. It’s just that reaching this equilibrium could take a
long time.
T HE T RUE H ISTORY OF G LOBAL G ROWTH
The idea Gordon cites, that, before 1750, economic growth proceeded at the paltry
0.2% annual growth rate is also flawed (although plausible if one looks uncritically at
available data). John Locke in 1700 said that a day laborer in London lives better than a
king (meaning an Indian chief) in America; Adam Smith said something similar in 1776.
These comments reflect robust economic growth in Britain before 1700. Only a fool
would suggest that Leonardo’s Florence, Shakespeare’s London, or Mozart’s Vienna
were not better off — by more than 0.2% per year – than those same cities a century or
two earlier. But when growth did occur prior to the 1700s, it was quickly undone by
disease, or by ridiculous and tragically destructive wars. (The Thirty Years’ War
eliminated a third of the population of Germany.) The failure of then-available
technology to communicate innovative techniques across space and time also helped
ensure that gains were always fleeting.
So global growth really did proceed at the 0.2% annual snail’s pace. But, when and
where conditions were favorable, growth was considerably higher. People have always
expended great effort to make their children’s and grandchildren’s lives better than
their own, and they will continue to do so.
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In the conventional age-distribution diagram in demography (see, for example, the diagram at
http://blue.utb.edu/paullgj/geog3320/lectures/AgeStructures.gif), the prevalence of young
people in traditional societies (Kenya in the sample diagram) makes the diagram look like a
pyramid. As people live longer and have fewer children, the distribution of population across
age categories becomes more even and the diagram looks like a pagoda (the United States and
Italy).

9

J EREMY G RANTHAM ’ S O NE B IG H EADWIND
The fox knows many things, said Aesop, but the hedgehog knows one big thing. (He
meant it as a compliment to the hedgehog.)
In “On the Road to Zero Growth,” the quintessential hedgehog Jeremy Grantham has
proposed that our depletion of easily exploited natural resources has caused the 200year downtrend of real commodity prices to reverse itself and turn upward. This,
Grantham argues, makes it almost impossible to achieve high economic growth rates;
the past history of rapid growth, according to this view, is the history of cheap energy.
While Grantham’s commentary addresses other issues, including some of those raised
by Gordon, resources and the environment, in his view, trump all the others.
Grantham notes that the cost of commodities, expressed as a share of total input costs,
fell from nearly 100% in the Middle Ages to 3% in the U.S. in 2000, but they have risen
to 7% in the U.S. since then. This last increase represents a massive cost shock, and it is
a good explanation for recent stagnation. Some of the cost increase is our own fault
(where are the nuclear power plants?), but if this trend continues indefinitely it will be
catastrophic for global economic growth.
The hitch is that Grantham offers no evidence that the recent upsurge in commodity
prices is anything other than one of the many short-term commodity price spikes that
have punctuated the centuries-long downward trend. He just asserts that this time is
different because this time it’s cost-driven.
But, as Grantham rightly points out, the cost of commodity extraction is always set by
the tension between resource exhaustion, which drives prices up, and improvement in
extraction technology and the discovery of new supplies, which drive prices down. (He
addresses substitution and conservation, both of which also drive prices down, later in
his commentary.)
Now, this tension must necessarily be resolved separately for each commodity. Even if
there is a surge in demand for goods in general, driving commodity prices higher in
aggregate, the rate at which resources are exhausted and the rate at which technology
makes extraction cheaper are determined separately for each commodity. There is no
reason to think that a technological change that makes copper easier to mine should
occur at the same time as a weather condition leading to a good wheat harvest or the
discovery of a new oil field. There is just no reason why the supply curves for different
commodities should change together.
And yet that is exactly what they appeared to do from 2000 to 2012. Commodity prices
soared together from 2000 to 2007, crashed in 2008, and then soared once again from
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2009 to 2012. This is obviously a beta effect, a common factor operating on all
commodities regardless of their cost conditions. What was the common element?
Global growth may be a factor, but growth has been modest since 2009, and it was
strong before 2000. A much more plausible culprit is portfolio flows into commodity
index funds and index derivatives, driven by pensions, endowments, and sovereign
wealth funds. If that’s what’s to blame, it is unlikely to be repeated.
Thus, the evidence of a paradigm shift from a downtrend to a permanent uptrend in
commodity prices, as posited by Grantham, is scant. The future of input costs –
particularly energy costs – looks much like the past. Energy costs are likely to continue
to decline in a stair-step fashion, with secular cost decreases caused by technological
changes – the advent of fracking, wider use of nuclear power, innovations in alternative
energy – punctuated by cyclical cost increases caused by resource depletion, wars, and
rising demand.
Grantham also offers an unrealistically pessimistic forecast for the contribution of the
service sector to overall economic growth. While he acknowledges its growing
importance and the problems with productivity measurement, he ascribes the role of
the service sector to “luxuries or, shall we say, non-essentials, the desirability or
perceived quality of which often increases with the number of attendants and personal
face-to-face time.” But service sector growth will come from industries like education
and health care — hardly luxuries. Moreover, the health care industry is massively
inefficient and ripe for productivity gains. Even though some of those new efficiencies
will not directly boost GDP — because of the measurement problems that Grantham
cites — the inefficiencies will attract new entrants, which will boost GDP, as was the
case in the manufacturing sector when it was the dominant force in the US economy.
T HE B ULLISH C ASE F OR G ROWTH
Consumption cannot grow forever. Some consumption is of physical, nonrenewable
resources, and the volume of cumulative nonrenewable resources consumed cannot
exceed the volume that exists on Earth. Even at a zero growth rate, resources continue
to be consumed, subject to physical limits. Thus, a worldwide slowing of growth at
some point in human history is inevitable.
We are, however, nowhere near that point.
The physical environment is in pretty good shape. It is cleaner in developed countries
than it was in those same countries when they were developing, and the same potential
exists in countries that are still developing today. While some resources have been
depleted so that the easiest-to-obtain supplies are gone and what remains is costly and
difficult to obtain (oil being the most prominent example), that very cost makes the
discovery and development of substitutes possible, necessary, and likely. We have
barely breached the surface of nuclear, solar, geothermal, wind, and tidal power.
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Recent fossil fuel discoveries have been a pleasant and unforeseen surprise (though
we’d be foolish to rely on more such good fortune). People have been finding cheaper
substitutes for existing resources since the beginning of human history, and there is no
sign that we will stop any time soon.
We have heard concerns about the permanent slowing or stopping of global growth
after every depression or severe recession. In the 1890s, the idea was circulated that
everything worth inventing had already been invented. In the 1930s, it was popular to
say that capitalism had created the mechanism of its own destruction. In the 1970s,
concerns focused on foreign competition and resource constraints, and some people
forecast mass starvation. Today’s concerns are no different in principle, and they are no
more realistic.
The problems we face are real, but they are hardly insurmountable.
Economic growth does not come from discoveries of natural resources (although those
help), but from innovations that permit us to do more with less. That is the economist’s
definition of an improvement in technology, and it is the definition we should always
bear in mind. Thus economic growth comes from people trying to better their own lives
and those of their children, and it comes from the dissemination of information on how
to do so across time and space. If we can avoid the plagues of war and disease that
kept economic growth from catching fire before the 1700s, we can rely on the natural
desire to improve one’s lot in life as the engine of economic growth in the future, and
we can expect it to continue.
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