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C h a p t e r  1

It Really Is the Economy, “Stupid!”

We should double the rate of growth,  
and we should double the size  

of the American economy!
Jack kemp

Quickly and ominously, bottles of drinking water have 
appeared on grocery shelves all over the world.1 Remember, 

it wasn’t that long ago when a bottle of water was a novelty for a 
grocery store. It wasn’t too surprising to see these bottles appear in 
big cities where the tap water tasted like chlorine for decades. But 
suddenly, bottled water is the norm, city and country alike.

Recently I was in Missoula, Montana, a place I hadn’t been in 
25 years. Back then Missoula was a small town surrounded by wild 
country, known as the “gateway to the Rocky Mountains.” Now 
with well over a hundred thousand people, it is surrounded by 
 middle-class McMansions: big sprawling houses with big sprawling 
lots, sprawling over the shrinking valleys and hills. Commercial de-
velopment is concentrated in and around town, while agricultural 
activities cover much of the remaining landscape. Only the feder-
ally owned mountains in the distance remain undeveloped, though 
there are plenty of roads through them as well, and plenty of visi-
tors doing plenty of things. And the grocery stores in Missoula 
have aisles full of drinking water, numerous brands and grades for 
quenching the thirst of everyone from carpenters to CEOs.

If people in Missoula, Montana, have to drink bottled water to 
feel safe —  or simply to avoid a bad taste in their mouth —  what does 
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4  Supply Shock

that say about the grandkids’ water supply over the vast areas of the 
United States that will be far more developed than Missoula? 

When you buy bottled water, you have choices among spring 
water, distilled water and filtered water. The spring water, of 
course, tastes better (if it truly comes from a spring) and is more 
expensive. No one should take a spring for granted. It doesn’t just 
bubble up like upside-down manna from heaven. A spring is a nat-
ural seep where the water table, or aquifer, meets the surface of the 
land. Sometimes the water trickles down to a stream or brook, but 
most of the time it just seeps back into the ground a few feet away. 
In any case, a spring is a wonder to behold. Tall trees grow there 
and wild animals gather to drink. In dry country, you can spot a 
spring from miles away. All who have lived in the desert know how 
the sight of a distant spring brings a palpable sense of relief on a 
hot, dry day.

But springs can run dry, especially when you pump them. 
When I worked for the San Carlos Apache Tribe (which occupies a 
1.8 million-acre reservation in Arizona) in the 1980s, business con-
sultants convinced the tribe to sell bottled water from a large spring 
at the base of the Natanes Plateau. The plateau is the site of one of 
the most southwestern ponderosa pine forests in North America. 
Deer, turkeys, mountain lions, bears and the biggest elk in North 
America live in this forest. At its southern edge, the plateau ends 
abruptly at the thousand-foot Nantac Rim, which is inhabited by 
Rocky Mountain bighorn sheep. At the base are more deer, plus 
pronghorn antelope and javelina.

Arizona has a monsoon climate. It doesn’t rain a lot in Arizona, 
but when it does, it rains. When it rains on the Natanes Plateau, 
which is tilted to the north, most of the water goes charging into 
the Black River, and much of the rest evaporates quickly. What 
remains seeps into the soil, providing water for the forest and its 
wildlife. Some of it even seeps out the bottom of the Nantac Rim, 
providing water for the bighorn and javelina —  and now, apparently, 
for the water-bottling company. I asked the consultants if they 
knew anything about the water capacity of the plateau, and they 
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admitted they knew nothing of the sort. But of course the thought 
of this 200-square-mile plateau running dry left them incredulous. 

The Natanes Plateau might not go dry for a long time, but that’s 
the point: we don’t know. All we know for sure is that water de-
mands are increasing, and the water supply is not. And the plateau 
is a metaphor for society’s nonchalance toward water supplies. The 
grandkids will be even more incredulous than the water bottlers 
when the price for a bottle of spring water goes from $1 to $2, then 
$5 or more, as increasing demand ensures. And the grandkids of the 
San Carlos Apaches will be just as incredulous when the in visible 
hand of the market starts pumping the Natanes Plateau faster, 
when the ponderosa pines begin to thin, and when the world’s big-
gest elk retreat across the Black River, off the reservation, heading 
for the White Mountains. 

Of course, once spring water is exorbitantly priced, people may 
simply resort to the substitute of distilled water (whereupon the 
price of that will rise) or even, heaven forbid, tap water! We can 
count these as two notches —  from spring water to distilled water, 
from distilled water to tap water —  out of the quality of life for the 
grandkids, and these are not small notches. If you’ve ever quenched 
your thirst with a good, cold drink of spring or well water, you 
know what I mean. 

Oh yes, and there is the fact that much of the bottled water we 
buy is nothing more than tap water to begin with! But that’s an-
other story.2 

Missoula and San Carlos are among my first-hand observations 
related to the water supply of the United States, but most people 
who work with natural resources have their own water stories. 
Meanwhile moms and dads and even older kids, no matter how 
removed from the outdoors, have seen bottled water prices creep-
ing upward. Anyone who’s still complacent about water should read 
Unquenchable: America’s Water Crisis and What To Do About It.3 
Robert Glennon, one of America’s leading water supply experts, 
documents how aquifers —  big ones —  are running dry in the United 
States. Many or most regions in the world have water problems that 
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6  Supply Shock

are more dire than in the United States, most notably the  Middle 
East, central Asia, most of Africa and much of Australia.4 The 
problem isn’t only water shortage; the human economy is polluting 
our water supplies world-wide even as they decline in quantity.5 

If you aren’t ready to acknowledge that water shortage and water 
pollution are real and serious problems, you should probably stop 
reading now. Unless you want to consider your grandkids’ food. 

When you go to a grocery store in the United States today, it’s 
hard to imagine that food could ever be a problem. If you’ve tried 
growing your own food, you realize that the bounty in the grocery 
store is truly breathtaking! The cereal aisle alone looks like a library. 
But when you look at the dozens of brands, it is also humbling to 
remember they are all made of just a few things: wheat, oats, corn 
and rice, for the most part. Then there is the meat section with its 
hundreds of cuts, grindings and delicacies. Almost all the beef, 
pork and poultry, however, was raised or fattened on wheat, oats, 
corn, milo and soybeans. The fish section is represented by a few 
dozen species, and the produce section by a few dozen fruits, vege-
tables and herbs. That basically does it. On we go through the gro-
cery store, seeing this basic set of species presented in boxes, bags, 
bottles and cans (supplemented generously by refined sugars and a 
host of chemicals).

Except for some of the chemicals, this bounty is ultimately de-
pendent on three things: soil, water and sunlight. Soil and water, at 
least, deserve our immediate attention. 

We have already considered water, but now let us tie it to food 
production. The fact that we get so much of our drinking water 
shipped to us from remote places like the Nantac Rim is partly be-
cause so much groundwater closer to town is drawn for crop ir-
rigation. Irrigation accounts for about 40 percent of all freshwater 
withdrawals in the United States.6 Our cities tend to be in plains 
and valleys near gently sloped agricultural areas, while the best 
bottled water comes from the steeper hills and mountains of the 
United States, Canada, Europe and Latin America. In California, 
where the vegetable crop alone is worth billions of dollars annually, 
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agriculture accounts for 85 percent of water use. We are compet-
ing with our farmers, who keep most Americans and much of the 
world fed, for water! If this trend is not halted, at some point we 
will be faced with a choice between hunger and decent drinking 
water. Long before such a dire dilemma, of course, the city foun-
tains will be shut off, our lawns will dry up and we won’t be taking 
many baths. 

It makes you wonder: shouldn’t we cut down on some of the 
fountains, lawns and baths now? Some of them, at least, to buy 
some time for the grandkids? To buy some time while we figure out 
the bigger picture?

Meanwhile, the average citizen of the Western world sel-
dom thinks about the soil, or “dirt.” It’s been a long time since an 

Figure 1.1. Satellite photography of pivot irrigation on roughly 720 square 
miles near garden City, Kansas. Liquidation of the Oglala aquifer sets up one 
of many supply shocks awaiting future generations. Credit: NASA earth Observatory
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8  Supply Shock

 American president warned, “A nation that destroys its soil destroys 
itself.”  7 Soil amounts to only a few inches or, on richer lands, a few 
feet of the Earth’s surface. When we farm, soil is exposed and runs 
off into rivers and eventually the oceans. Eroded soil is replaced 
over geological time by the decomposition of rock and organic ma-
terials, but the rate of replacement doesn’t nearly keep pace with 
the rate of erosion. Soil erosion in the United States is ten times 
faster than the natural replenishment rate; for China and India it’s 
30 to 40 times faster.8 It’s not a declining problem, either, not even 
in the US where great pride is taken in the pace of agricultural in-
novation and technology. In the 1980s the soil lost on American 
farmland amounted to 1.7 billion tons annually.9 Two decades later 
the figure was 3 billion tons annually.10 It’s not surprising that crop 
yields have been reduced over vast areas of the United States. In 
many areas agricultural production would be non-existent —  cer-
tainly not competitive in the market —  were it not for massive ap-
plications of fertilizers. 

The next logical thing to consider, then, is where the fertilizer 
comes from, and how it gets to the fields. It comes primarily from 
natural gas and phosphate rock, and it gets to the fields via train, 
truck and tractor. The cost of phosphate rock is increasing, even 
faster than the price of gasoline.11 Even for those economists who 
simplistically define scarcity as rising price (as opposed to an ob-
viously diminishing resource) phosphate is becoming scarcer. Of 
course, for the rest of us, scarcity is a matter of common sense. 
A limited thing becomes scarcer as we use it up! For us, not only 
phosphates are becoming scarcer, but petroleum too, whether or 
not prices are proving it at any particular moment. Meanwhile the 
trains, trucks and tractors used to transport phosphates run on 
 petroleum. 

Not too long ago an economist absurdly remarked, “Worldwide, 
oil has been growing more plentiful, but for all we know it may 
some day become more scarce”.12 This telling observation was based 
on the fact that the price of oil had declined over the previous two 
decades. In other words, new oil discoveries of existing oil and the 
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development of extractive technologies more than kept pace with 
demand during that period of time. But really, “growing more plen-
tiful?” Most people know that oil is the product of organic material 
decay, but that doesn’t mean oil is constantly being produced, mak-
ing it a renewable resource like timber or fish. Oil deposits rep-
resent organic material decomposed millions of years ago in rare 
events that produced “source rocks,” which then had to be buried 
between 7,500 and 15,000 feet below the Earth’s surface to generate 
oil.13 A phrase such as “growing more plentiful” is a huge red flag 
waving over the field of economics. It is hard to think of a good 
analogy for such a statement, but it is roughly akin to saying, “The 
food on my plate grows more plentiful, even as I eat! After all, each 
movement of the fork to my mouth costs me no more calories than 
the preceding movement. In fact, with the calories I’ve just con-
verted, I’m finding it easier to move the fork, so there must be more 
food there, not less.” 

Figure 1.2. Pivot irrigation in the Wadi As-Sirhan Basin of Saudi Arabia, 
February 21, 2012. Fields in active use appear darker, fallow fields are lighter. 
Most are approximately one kilometer in diameter. As in Kansas, the water is 
pumped from underground. Credit: NASA earth Observatory
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10  Supply Shock

The grandkids’ plight may or may not hinge upon an oil short-
age. If the renowned petroleum geologist Kenneth Deffeyes is right, 
however, it may be you and I who deal with the shock of severe oil 
shortages. Deffeyes studied under Marion King Hubbert, who in 
1956 predicted the peak of American oil production would occur 
in the early 1970s. Hubbert was subjected to widespread ridicule in 
academic and industry circles, but he was right. In fact, his predic-
tion was a smidgen conservative, for by 1970 American production 
of crude oil started to fall. Three years later, the Organization of 
Petroleum Exporting Countries (OPEC) capitalized on this de-
velopment, shocking the world with 300–400 percent increases in 
crude oil prices and plunging the United States and Europe into 
the biggest recession since the Great Depression. 

Deffeyes grew up in the oil fields and spent his life in the oil 
business, progressing from a roughneck to a researcher of the high-
est scientific credentials. He built upon Hubbert’s model and ex-
trapolated it to the world, reporting his findings in Hubbert’s Peak 
(2001). He predicted the peak in world oil production would occur 
between 2004 and 2008, giving us precious little time to develop 

Figure 1.3. Tar sands mining operations north of Fort McMurray, Alberta, 
Canada. Credit: george Wuerthner
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the long-promised alternatives to oil quickly enough to avoid a 
major depression. By October 2007, oil prices were pushing $100 a 
barrel for the first time in history. Prices stabilized for a while, then 
surged again several times over the next few years, seldom dropping 
as far as they rose. There will be spikes, valleys and plateaus, but we 
all know oil prices are never going back to those Happy Days levels 
again. And today there is no OPEC to blame, cajole or threaten 
into lowering prices and producing more oil. 

There aren’t any scenarios stemming from Deffeyes’s predic-
tion that aren’t at least somewhat scary. A particularly scary one, 
however, is called the “Olduvai Theory of Energy Production.” If 
you can imagine the topography of the Olduvai Gorge in northern 
Tanzania, you’ll get the picture. Approaching the gorge you climb 
and climb in a gradual fashion, and then you break over a pleasant 
little ridge. Unfortunately, the downhill walk is much shorter and 
decidedly less pleasant, because suddenly you plunge into the gorge. 

Many Americans vaguely remember the disruption caused by 
the California rolling blackouts of January 2001 and other local-
ized or temporary power shortages. Hundreds of thousands in the 
Washington, DC region (myself included) even experienced life 
without electricity for days during a record-shattering July 2012 
heat wave. Yet in almost any scenario following the peak of world 
oil production, or “Peak Oil,” those old rolling blackouts and local 
outages will seem like child’s play. Instead, we will almost surely face 
extended grid blackouts, as well as general breakdowns in transpor-
tation systems and other aspects of our economic infrastructure, 
creating havoc in the cities reminiscent of the Los  Angeles riots of 
1992. How could we logically conclude otherwise? The shutting 
down of metropolitan and regional power grids for days and weeks 
is unlikely to result in pleasant vacation days and caroling in the 
streets. 

The panic meted out by the August 14, 2003, grid blackout in 
the northeastern United States and southeastern Canada didn’t 
get much coverage by the media. By focusing instead on how 
helpful New Yorkers were to one another, the media were being 
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12  Supply Shock

 politically correct with their coverage of the first major crisis in 
the city since 9/11. There were many helpful New Yorkers, for sure, 
just as there were on 9/11. But let us not fool ourselves: panic did 
appear in places like subways and skyscrapers. And panic is only 
the first problem to strike in a grid blackout. August 14 was a hot 
summer day. People can handle the hot weather for a day or two 
when water, soda and block ice are available at the corner conve-
nience store. Things start getting ugly when the ice melts, uglier still 
when the soda runs out, and desperate when drinking water runs 
low. This is common sense, and if any verification is needed, it was 
provided by the nightmare in New Orleans following Hurricane 
Katrina. Yet for all the ugliness of an extended grid blackout in the 
heat of a New York summer, it pales in comparison to what could 
become of an extended blackout in the dead of a New York winter. 

No one can predict precisely what a truly “Olduvaic” scenario 
might be, but it doesn’t take a paranoid mind to conjure up images 
of Mad Max or Escape from New York City. There may not be any 
superheroes fighting off the bad guys, but there will be plenty of 
fighting, and plenty of bad.

Some countries will handle grid blackouts better than others, 
especially in summer. On July 30, 2012, a blackout in India took 
the electricity away from 670 million people —  roughly ten percent 
of the global population —  with outages running two days in most 
cases. Plenty of misery ensued, especially in the big cities, yet few 
deaths were reported. That’s because Indians haven’t been overly 
air-conditioned for decades. They can “take the heat” and avoid a 
complete meltdown in the streets. 

But two days is a long way from four, eight or twenty days. The 
goodwill of anyone on Earth would be severely challenged by mul-
tiple weeks in scorching heat, surrounded by heat-trapping con-
crete, food spoiling, water running low, desperation accelerating. 
Goodwill would be challenged by multiple weeks of bone-chilling 
cold, too. Nothing good can be said about a long-running black-
out except for the (unintended) saving of energy, yet the economic 
“analysts” and journalists miss the point every time. Regarding the 
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biggest outage in history, the New York Times reported, “India’s 
problem generating enough power has been one of the biggest 
handicaps to its prospects for sustaining rapid economic growth.”  14 
They failed to add, “India’s problem has been caused by rapid eco-
nomic growth, one of the biggest handicaps to its prospects for sus-
taining electrical power.”

Ironically, the grandkids will wish we had shut the lights and 
fans and air conditioners off long before the blackouts, because 
an even bigger problem for them will be our use of the fossil fuels 
that feed our power grids. By now we all know the basics of climate 
change: combustion of fossil fuels releases carbon dioxide, the fore-
most of the greenhouse gases that trap heat in the Earth’s atmo-
sphere. In recent years the US National Climatic Data Center has 
made a habit of announcing that the previous year was the warmest 
year on record. By July 2012 there had been 328 consecutive months 
with a global average temperature above the 20th-century average, 
indicating not an anomaly but a trend. The Nobel Prize-winning 
Intergovernmental Panel on Climate Change and the rest of the in-
ternational scientific community has reached consensus that global 
warming has been a real phenomenon for decades, continues today 
and is accelerating with fossil fuel combustion. 

Another important greenhouse gas is methane, produced by the 
breakdown of plant material by anaerobic bacteria. Methane is not 
nearly as ubiquitous as carbon dioxide, but is a far more power-
ful greenhouse gas. And what have been identified as the leading 
and increasing sources of methane? The belching of 1.4 billion 
cattle and the growing of 400 million acres of rice,15 which brings 
us back to the meat and cereal aisles, respectively. Meanwhile, the 
breakdown of chemical fertilizers (depended upon to produce the 
cereals and meats) puts at least seven million tons of nitrous oxide, 
another greenhouse gas, into our atmosphere.16

Doesn’t it seem like something is truly, horribly awry? If we keep 
stocking the grocery shelves with an increasing volume of grains, 
meats and vegetables via fossil fuel combustion and fertilization, we 
court soil erosion and global warming. If we stop the  fertilization 
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and the fossil fuel combustion, we pay more for our food and start 
going hungrier. Either way we forego good drinking water, in the 
first case by using more water for agriculture, and in the second 
by sacrificing the spring water trucked in from afar. But of course 
this is not really a choice. Hunger and thirst are powerful, primal 
motivators. The next-to-last thing we will do is go hungry, and the 
last thing we will do is go thirsty. People, tribes and nations will 
fight for food, as they’ve done repeatedly in sub-Saharan Africa, 
and they will fight even more stridently for water, as they’ve done in 
the Nile Basin and the Middle East.17 Hunger and thirst, in other 
words, may be the last things experienced by many of the grand-
kids as their agricultural and transportation systems break down. 
Dying of hunger or thirst —  or living with the crippling effects of 
malnutrition or dehydration —  is not a good way to go.

Only the muddle-headed would call this a misguided “Malthu-
sian” analysis. When agricultural and transportation systems break 
down, it is precisely hunger and thirst that transpire, especially 
with so many people dependent upon bottled, transported water. 

Meanwhile, according to economic theory and history, fossil 
fuel combustion will not be abandoned as long as the price of fossil 
 fuels does remain competitive, for example if Peak Oil turns out to 
be more of a mesa than an Olduvai Gorge. There is little incentive 
for corporations, who conduct most of the research and develop-
ment in the United States, to develop alternative methods. Most 
of the rest of American research and development is conducted 
or funded by the government, which has been shockingly slow to 
respond. President George W. Bush balked at even acknowledging 
global warming, much less planning to reduce the rate of it. The 
American government under President Barack Obama has done 
plenty of acknowledging and tidbits of planning, but no accom-
plishing. If ample alternatives for powering our agriculture and 
transportation do exist, we are way behind in developing them. 

Because global warming is causing the volume of ocean waters 
to expand and glaciers to melt in the mountains, at the poles and 
over the Greenland ice shield, sea levels are rising.18 Approximately 
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half of all Americans live within 50 miles of saltwater coastline and 
the proportion is growing. Substantial areas of these coastlines will 
simply be submersed, beginning of course with low areas in Florida, 
Louisiana and Maryland. The problem isn’t limited to populous 
 areas, either. Vast acreages of our saltwater marshes, coastal forests 
and other tidal habitats have been, are being and will be inundated 
and lost. Louisiana alone loses an average of 16.6 square miles every 
year. That’s a football field an hour of some of the most valuable 
areas in the world for fish and shellfish production.19 Not all of 
Louisiana’s coastal problem is caused by sea-level rise —  the other 
reasons are much more directly related to the economy  20 —  but sea-
level rise is a significant factor. Meanwhile freshwater aquifers near 
the coasts are being inundated with saltwater, putting additional 
pressure on inland aquifers for water production. In other, steeper 
areas, such as the California coast, sea-level rise helps to usher the 
terra firma out to sea in dramatic and unpredictable fashion.

In other words, the increasing amount of food on our shelves, 
supported by the increasing combustion of petroleum and appli-
cation of chemical fertilizers, sets up a population displacement 
program of overwhelming proportions. This is sound logic that 
squares with common sense. The grandkids will have to return to 
areas their grandparents found less desirable, and those areas will 
be far more crowded and congested this time around. Industry too 
will be seeking higher ground, and employees will have to adjust 
their movements likewise. Coastal disruption will be accompanied 
by increasing pressure on inland infrastructure such as roads and 
utilities. The fact that this general trend will happen is indisput-
able because it’s already begun.21 The only real questions are how 
fast it will happen, to what degree, and how fast we can adapt. 
Widespread hardship is almost certain, and chaos is not out of the 
 question.

My focus has been on the US, but American problems will 
probably pale in comparison to the problems in sweeping lowlands 
from Rotterdam to Bangladesh. Demand for American agriculture 
will reach alarming proportions, and countries populated by the 
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