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Where is the world economy heading? In my opinion, a large portion of the story that we usually hear
about how the world economy operates and the role energy plays is not really correct. In this post (to be
continued in Part 2 in the near future), I explain how some of the major elements of the world economy seem to
function. I also point out some relationships that tend to make the world’s economic condition more fragile.
Trying to explain the situation a bit further, the economy is a networked system. It doesn’t behave the way
nearly everyone expects it to behave. Many people believe that any energy problem will be signaled by high
prices. A look at history shows that this is not really the case: fighting and conflict are also likely outcomes. In
fact, rising tariffs are a sign of energy problems.
The underlying energy problem represents a conflict between supply and demand, but not in the way most
people expect. The world needs rising demand to support the rising cost of energy products, but this rising
demand is, in fact, very difficult to produce. The way that this rising demand is normally produced is by adding
increasing amounts of debt, at ever-lower interest rates. At some point, the debt bubble created to provide the
necessary demand becomes overstretched. Now, we seem to be reaching a situation where the debt bubble may
pop, at least in some parts of the world. This is a very concerning situation.
Context. The presentation discussed in this post was given to the Casualty Actuaries of the Southeast. (I am a
casualty actuary myself, living in the Southeast.) The attendees tended to be quite young, and they tended not to
be very aware of energy issues. I was trying to “bring them up to speed.” This is a link to the presentation: The
World’s Fragile Economic Condition.
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This post covers only Items 1, 2, and 3 from the Outline in Slide 2. I will save Items 3 through 6 for a post called
“The World’s Fragile Economic Condition-Part 2.”
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The audience was able to guess that the situation for humans and the economy are parallel. Energy in some
sense powers the economy, in a way similar to how food powers humans.
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On Slide 5, I am pointing out that changes in the red line, denoting energy consumption growth, tend to come
before the corresponding changes in the blue line. This is one way of confirming that energy consumption
causes GDP growth, rather than vice versa.
In recent years, countries have found ways of creating GDP growth, without adding true value. This may explain
why GDP growth is higher than Energy growth since 2013 on Slide 5. As an example of GDP growth with
overstated value, a large share of young people are now being encouraged to purchase advanced education, at
considerable cost. This would make sense, if there were suitable high-paying jobs for all of those graduating. It
is questionable whether this is the case.
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Of course, the issue is not only energy consumption, just as our health is influenced by more than simply what
food we eat.
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At one time, the emphasis in physics was on systems that are “closed” from an energy point of view. Such
systems never grow; they simply decline toward “heat death.”
The real world is made up of many structures that grow and change over time. This growth and ability to change
is possible because the energy system we live in is thermodynamically “open,” thanks to flows of energy from the
sun, and thanks to fossil fuel energy, which represents stored solar energy from long ago.
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The answers to the questions on Slide 8 are easy to guess.
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The economy adds new businesses, as citizens see new needs and set up companies to meet those needs.
Customers make choices regarding which goods and services to buy, based on their income (primarily wages)
and the prices of available goods and services. Governments gradually add new laws, including changes to the
way taxes are assessed. The system gradually grows and changes, as the population grows, and as the quantity of
goods and services created to meet the needs of that population increases.
One thing to note is that the goods and services produced by the system will eventually be divided among the
various players in the system. If one group gets more (say, those receiving interest income), then other groups
will necessarily receive less.
Another important point to note is that as new products are added, old ones disappear. For example, once cars
came into use, we lost the ability to go back to horses and buggies. There are no longer enough horses; there are
no longer facilities to “park” the horses in downtown areas, while at work or shopping; and there are no longer
services to clean up after the mess that the horses make.
Without being able to go backward, the system is quite brittle. It would appear that under sufficiently adverse
conditions, the entire system could collapse. In fact, we know that many ancient civilizations did collapse, when
conditions weren’t right.
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The strange interconnections of a networked system make the world economy behave in a different way than we
might initially expect. Later in this presentation (in Part 2 of the write-up), I will show some examples of
inadequate energy supplies leading to very different results than high prices.
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The model of The Limits to Growth looked at how long resources might last, before the growth of the world
economy came to a halt from a variety of problems, including a lack of easy-to-extract resources. In some ways,
the model was quite simple. For example, the model did not include a financial system or debt. In the single
most likely scenario, the base run, the world economy hit limits about now, in the 2015 to 2025 time period. The
authors have said that, once limits are hit, the forecast on the right-hand side of the chart cannot be relied upon;
the model is too simple to forecast how the down slope might actually occur.
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The pattern of world energy consumption seems to be one of rapid growth, especially in the period since World
War II.
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Energy consumption growth is particularly high in the period covered by the red box. In other words, energy
consumption growth is particularly high from the 1940s through the 1970s. If the economy relies on energy, we

would expect this to be a particularly booming period for the economy.
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We can break energy consumption growth down into two components: (1) the portion to cover higher
population, and (2) the portion to cover improved standards of living. Looking at this chart, it is clear that
“higher population” takes the majority of the increase, except when increases are very large.
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I have labelled the three big bumps with my view of what seems to have led to them. The first is early
electrification, when street cars were added and when the early mechanization of farming was implemented.
The second is the postwar boom and the third is the recent period of globalization, led by China’s major ramp up
in coal production.
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China’s energy consumption grew rapidly after it joined the World Trade Organization in 2001. The thing that
most people don’t realize is that China is reaching limits on its coal extraction. Its coal production seems to have
peaked about 2013. Its comparatively tiny amount of wind and solar (shown in orange on the chart) is not
making up the shortfall. Instead, China is being forced to rely more on imported energy. Imported energy tends
to be higher in cost, and may be limited in supply. For all these reasons, we cannot rely on China to continue to
power future world economic growth.
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It is not just China that gets only a small share of its energy production from wind and solar. This is also true of
the world as a whole.
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Boxes 1 through 4 show a different model of how the world economy works than that shown earlier (in Slide 9).
In Slide 20, the Economy (in Box 3) acts like a giant factory. It uses Resources of various kinds (a few of which
are listed in Box 2) to make Goods and Services (a few of which are listed in Box 4). If the Economy is getting to
be more and more efficient, Box 4 will expand much more rapidly than Box 2, producing a great abundance of
goods and services. If this happens, all of the Resource Providers in Box 1 (plus some I have failed to list) can be
rewarded more than adequately for their services, with Goods and Services produced by the economy. The
transfer of these Goods and Services occurs through the use of money.
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Everyone can get rich at once!
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The top line is GDP growth including inflation; the bottom line is GDP growth excluding inflation. Before the
dotted line, both GDP growth rates and inflation rates are high; after the dotted line (when energy growth was
lower), they tend to be lower.
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Interest rates were raised to try to damp down oil and other energy prices. We will see in a later section that
reducing interest rates helped hide the fact that energy growth was slower after 1980.
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The wages shown on Slide 24 have already been inflation adjusted. Thus, in the period before 1968, wages for
both the lower 90% of workers and for the top 10% of workers were rising rapidly, even considering the impact
of inflation. Many families were able to afford a car for the first time. After 1980, the wages of the top 10% rose
much more quickly than the wages of the bottom 90%.
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In 1930, wage disparity seems to have been at about today’s level. Early mechanization had replaced many jobs,
both on the farm and elsewhere. Farmers who could not afford the new technology found that they could not
produce food cheaply enough to compete with the low prices made possible by the new technology. The growing
wage disparity meant that a large share of the population could not afford more than the basic necessities of life.
The many people with low wages kept demand for most goods and services low. Oil prices were low, and there
was a glut of oil, not unlike what recent markets have experienced. New tariffs were added, and immigration
was restricted.
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The period before the mid-1970s is when a great deal of the United States’ infrastructure was built. The
Eisenhower Interstate Highway System dates from this time period. Many of the oil and gas pipelines and
electricity transmission systems in use today were also built in this period.
Once the price of oil and other energy products started rising, it became much more expensive to add or replace
this type of infrastructure. Once oil prices rose, more debt at lower interest rates seemed to be needed to keep
the economy growing, as I will explain in Part 2 of this write-up.
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The least expensive to extract oil supply–US oil supply in the contiguous 48 states that could be extracted by
conventional means–was developed first. Alaska production was added when it was clear that the early supply
was starting to deplete. It was more expensive, as was North Sea oil, which was also added after early US oil
began to deplete.

Once oil prices rose in the 2005-2008 period, companies became interested in developing oil from shale
formations (sometimes called tight oil). This oil seems to be much more expensive. It is doubtful that this oil is
profitable at today’s prices.

Slide 28

Many people believe that oil prices will rise, indefinitely, with the cost of production. The thing that they don’t
realize is that high oil prices tend to lead to recession. When this happens, employment drops, and the average
buying power of the population no longer rises–it tends to remain flat or falls. As a result, high oil prices do not
“stick.”
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We are today in a situation where oil prices have been too low for years. For a while, this situation can be
hidden, but eventually low investment can be expected to lead to lower production of energy products. It is even
possible that some governments of oil exporters may collapse from lack of adequate tax revenue. Governments
of oil exporters often obtain over half of their total tax revenue from taxes on oil production. Adequate tax
revenue for these governments requires a high selling price for oil.

The situation with food prices tends to parallel oil prices. This occurs partly because oil is used in growing and
transporting food, and partly because of substitution issues. For example, corn can be used to make either
ethanol for vehicles or food for people.
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M. King Hubbert was one of the early scientists who talked about what appeared to be a problem of running out
of oil and other fossil fuels. While I call him a geologist, he really was a geophysicist. The catch was that the
physics thinking of the day was mostly about “thermodynamically closed systems.” If closed systems were the
problem, then running out of fossil fuels that could be extracted using current techniques was the major issue.
Hubbert and others did not realize that energy supply is part of a larger economic system, which also functions
under the laws of physics. The economic system is part of a thermodynamically open system, not a closed
system. It gets energy both directly from the sun and from fossil fuels, which provide solar energy stored as
fossil fuels.
The issue is how this larger economic system behaves: does it allow the oil prices to rise to a high enough level to
extract all of the oil and other fossil fuels that seem to be available? I don’t think it does. But under the “right”
conditions (lots of debt growth), the economic system does allow energy prices to rise somewhat. This is what
we have seen since the 1970s.
It is extremely difficult to figure out what true costs and true benefits are in a networked system. The standard
approach for evaluating the benefit of wind and solar considers only a small part of the system. If the proposed
devices do not directly burn fossil fuels and if not too much fossil fuel is used in their production, the usual
practice is to assume that the devices must be helpful to the overall system, because they seem to be “low
carbon.” This approach leaves out many important costs.
The problem is that wind and solar are not now, and never can be, standalone devices. When all costs are
considered, they are simply very inefficient add-ons to the fossil fuel system. These costs include buffering
services (using batteries or other storage), the cost of capital, the cost of leases, and wages and taxes. A very
high-cost electricity generating system is not likely to be helpful to the economy because such a system is very
inefficient. It can be expected to affect the economy as adversely as high-priced oil does.
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An economy operates best when energy costs are very low because goods and services made with this low-cost
energy tend to be low-cost as well. Oil is used in producing and transporting food. Thus, low-cost oil tends to
produce inexpensive food.
If energy costs begin to rise in a country, it tends to make that country less competitive in the world
marketplace. It also tends to push the country toward recession, because the higher costs are difficult to recover
from customers whose wages don’t rise to cover the higher costs.
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Many people believe that the amount of fossil fuel that will ultimately be extracted depends on a combination of
(a) the amount of resources in the ground, and (b) the technology developed for extraction. While these are
indeed eventual limits, I think that a maximum affordable price limit comes much sooner. This depends on
how high a debt bubble the economy can sustain. The role of debt will be discussed in Part 2.
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One thing that is confusing is the familiar supply and demand curve for energy. Many people believe that “of
course” prices must rise if energy is scarce. The catch is that energy consumption affects all parts of the
economy. It takes energy to create jobs, just as it takes energy to produce goods and services. Because both
supply and demand are affected by a shortage of energy, our intuition regarding how prices should move can be
totally wrong.
The word “Demand” is confusing, also, because most energy use is difficult to see. Most energy use is not found
in the gasoline we buy at the pump or the electricity we purchase. Instead, energy is used in creating the streets
that we drive on, and in building the schools that our children attend. Building new homes and manufacturing
cars also takes huge amounts of energy. If energy costs rise very much, the problem is that many people can no
longer afford homes or cars. Instead, young people live in their parents’ basements indefinitely. Governments
may decide to stop paving some roads, because repaving is too expensive to afford. Reduced demand for oil
might be better described as reduced purchases of goods and services of all kinds, because certain groups of
would-be buyers find prices too high to afford.
[To be continued in “The World’s Fragile Economic Condition – Part 2”]
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438 Responses to The World’s Fragile Economic Condition – Part 1
jupiviv says:
September 30, 2018 at 9:32 am

Chris Hedges’ new book “America: the farewell tour” is quite excellent. Hedges’ writing is unfailingly succinct and backed up
with sources, and he has obviously done his research in the field, which is especially impressive given the subject – the
rotting underbelly of the US. So far as I can tell he is still a greentopian at heart, but some of his views are quite collapse-y.
Quote from the chapter I’m reading now (Gambling):
“Slot machines cater, like the games on computers and phones, to the longing to flee from the oppressive world of dead-end
jobs, crippling debt, social stagnation, and a dysfunctional political system. They shape our behavior with constant bursts of
stimulation. We become rats in a Skinner box. We frantically pull levers until we are addicted and, finally entranced, by our
adrenaline-driven compulsion to achieve fleeting and intermittent rewards. Behavioral psychologist B. F. Skinner found that
when pigeons and rats did not know when or how much they would be rewarded, they pressed levers or pedals compulsively.
Skinner used slot machines as a metaphor for his experiment.27
The engineers of America’s gambling industry are as skillful at forming addiction as the country’s top five opioid producers—
Purdue Pharma, Johnson & Johnson, Insys Therapeutics, Mylan, and Depomed. Slot machines, which account for 85 percent
of all gambling revenue,28 replicate the effects of pharmacological opiates.
Roger Caillois, a French sociologist, wrote that the pathologies of a culture are captured in the games the culture venerates.29
The old forms of gambling—blackjack or poker—allowed the gambler to take risks, make decisions, and even, in his or her
mind, achieve a kind of individualism or heroism at the gambling table. It was a way to rise above a monochromatic
existence. It was a way to assert an alternative identity.
Machine gambling, however, is an erasure of the self. Slot machines, as the sociologist Henry Lesieur wrote, are an “addiction
delivery device.”30 They are electronic morphine,31 “the crack cocaine of gambling.”32 They are about creating
somnambulism, putting a player into a trancelike state that can last for hours. It is a pathway, as Schüll points out, to
becoming the walking dead. It feeds “the death instinct,” the overpowering drive by a depressed and traumatized person to
seek pleasure in a self-destructive activity that kills the organism.”
Reply

Duncan Idaho says:
September 30, 2018 at 9:43 am

I agree.
But Hedges makes most very uncomfortable, as the groundless nature of late stage capitalism is unsettling.
They need a story and a enemy.

