Our Finite World
Exploring how oil limits affect the
economy

Why a Finite World is a Problem
Posted on January 2, 2014

Why is a finite world a problem? I can think of many answers:
1. A finite world is a problem because we and all of the other creatures living in this world share
the same piece of “real estate.” If humans use increasingly more resources, other species necessarily use
less. Even “renewable” resources are shared with other species. If humans use more, other species must use less.
Solar panels covering the desert floor interfere with normal wildlife; the use of plants for biofuels means less
area is available for planting food and for vegetation preferred by desirable insects, such as bees.
2. A finite world is governed by cycles. We like to project in straight lines or as constant percentage
increases, but the real world doesn’t follow such patterns. Each day has 24 hours. Water moves in waves.
Humans are born, mature, and die. A resource is extracted from an area, and the area suddenly becomes much
poorer once the income from those exports is removed. Once a country becomes poorer, fighting is likely to
break out. A recent example of this is Egypt’s loss of oil exports, about the time of the Arab Spring uprisings in
2011 (Figure 1). The fighting has not yet stopped.

Figure 1. Egypt’s oil production and consumption, based on BP’s 2013 Statistical Review of
World Energy data.

The interconnectedness of resources with the way economies work, and the problems that occur when those
resources are not present, make the future much less predictable than most models would suggest.
3. A finite world means that we eventually run short of easy-to-extract resources of many types,
including fossil fuels, uranium, and metals. This doesn’t mean that we will “run out” of these resources.
Instead, it means that the extraction process will become more expensive for these fuels and metals, unless
technology somehow acts to hold costs down. If extraction costs rise, anything made using these fuels and
metals becomes more expensive, assuming businesses selling these products are able to recover their costs.
(If they don’t, they go out of business, quickly!) Figure 2 shows that a recent turning point toward higher costs
came in 2002, for both energy products and base metals.

Figure 2. World Bank Energy (oil, natural gas, and coal) and Base Metals price indices, using
2005 US dollars, indexed to 2010 = 100. Base metals exclude iron. Data source: World Bank.

4. A finite world means that globalization will prove to be a major problem, because it added
proportionately far more humans to world demand than it added undeveloped resources to
world supply. China was added to the World Trade Organization in December 2001. Its use of fuels of all
types skyrocketed quickly soon afterward (Figure 3, below). As noted in Item 3 above, the turning point for
prices of fuels and metals was in 2002. In my view, this was not a coincidence–it was connected with rising
demand from China, as well as the fact that we had extracted a considerable share of the cheap to extract fuels
earlier.

Figure 3. Energy consumption by source for China based on BP 2013 Statistical Review of
World Energy.

5. In a finite world, wages don’t rise as much as fuel and metal extraction costs rise, because the
extra extraction costs add no real benefit to society–they simply remove resources that could
have been put to work elsewhere in the economy. We are, in effect, becoming less and less efficient at
producing energy products and metals. This happens because we are producing fuels that are located in harder
to reach places and that have more pollutants mixed in. Metal ores have similar problems–they are deeper and
of lower concentration. All of the extra human effort and extra resource expenditure does not produce more end
product. Instead, we are left with less human effort and less resources to invest in the rest of the economy. As a
result, total production of goods and services for the economy tends to stagnate.
In such an economy, workers find that their inflation-adjusted wages tend to lag. (This happens because the
total economy produces less, so each worker’s share of what is produced is less.) Companies producing energy
and metal products are also likely to find it harder to make a profit, because with lagging wages, consumers
cannot afford to buy very much product at the higher prices. In fact, there is likely to be the danger of an abrupt
drop in production, because prices remain too low to justify the high cost of additional investment.

6. When workers can afford less and less (see Item 5 above), we end up with multiple problems:
a. If workers can afford less, they cut back in discretionary spending. This tends to slow or eventually stop
economic growth. Lack of economic growth eventually affects stock market prices, since stock prices assume
that sale of their products will continue to grow indefinitely.
b. If workers can afford less, one item that is increasingly out of reach is a more expensive home. As result,
housing prices tend to stagnate or fall with stagnating wages and rising fuel and metals prices. The government
can somewhat fix the problem through low interest rates and more commercial sales–that is why the problem is
mostly gone now.
c. If workers find their wages lagging, and some are laid off, they increasingly fall back on government services.
This leaves governments with a need to pay out more in benefits, without being able to collect sufficient taxes.
Thus, governments ultimately end up with financial problems, if extraction costs for fuels and metals rise faster
than can be offset by innovation, as they have been since 2002.
7. A finite world means that the need for debt keeps increasing, at the same time the ability to
repay debt starts to fall. Workers find that goods, such as cars, are increasingly out of their ability to pay for
them, because car prices are affected by the rising cost of metals and fuels. As a result, debt levels need to rise to
buy these cars. Governments find that they need more debt to pay for all of the services promised to increasingly
impoverished workers. Even energy companies find a need for more debt. For example, according to today’s
Wall Street Journal,
Last year, 80 big energy companies in North America spent a combined $50.6 billion more than
they brought in from their operations, according to data from S&P Capital IQ. That deficit was
twice as high as in 2011, and four times as high as in 2010.
At the same time that the need for debt is increasing, the ability to pay it back is falling. Discretionary income of
workers is lagging, because of today’s high prices of fuels and metals. Governments find it difficult to raise taxes.
Fuel and metal companies find it hard to raise prices enough to finance operations out of cash flow. Ultimately,
(which may not be too in the future) this situation has to come to an unhappy end.

Figure 4. Repaying loans is easy in a growing economy, but much more diﬃcult in a shrinking
economy.

Governments can cover up this problem for a while, with super low interest rates. But if interest rates ever rise
again, the increase in interest rates is likely to lead to huge debt defaults, and major financial failures
internationally. This happens because higher interest rates lead to a need for higher taxes, and because higher
interest rates mean purchases such as homes, cars, and new factories become less affordable. Rising interest
rates also mean that the selling price of existing bonds falls, potentially creating financial problems for banks

and insurance companies.
8. The fact that the world is finite means that economic growth will need to slow and eventually
stop. We are already seeing slower economic growth in the parts of the world that have seen a drop in oil
consumption (European Union, the United States, and Japan), even as the rest of the world has seen rising oil
consumption.

Figure 5. Oil consumption based on BP’s 2013 Statistical Review of World Energy.

Countries that have had particularly steep drops in oil consumption, such as Greece (Figure 6 below), have had
particularly steep drops in their economic growth, while countries with rapid increases in oil and other energy
consumption, such as China shown in Figure 2 above, have shown rapid economic growth.

Figure 6. Oil consumption of Greece, Based on EIA data.

The reason why we are already reaching difficulties with oil consumption is because for oil, we are reaching
limits of a finite world. We have already pulled out most of the easy to extract oil, and what is left is more
expensive and slow to extract. World oil production is not rising very fast in total, and the price needs to be high
to cover the high cost of extraction. Someone has to be left out. The countries that use a large proportion of oil
in their energy mix (like Greece, with its tourist trade) find that the products they produce are too expensive in a
world marketplace. Countries that use mostly coal (which is cheaper), such as China, have a huge cost advantage
in a cost-competitive world.
9. The fact that the world is finite has been omitted from virtually every model predicting the
future. This means that economic models are virtually all wrong. The models generally predict that economic
growth will continue indefinitely, but this is not really possible in a finite world. The models don’t even consider
the fact that economic growth will scale back in mature economies.

Even climate change models include far too much future fossil fuel use, in both their standard runs and in their
“peak oil” scenarios. This is convenient for regulators. Oil limits are scary because they indicate a possible nearterm problem. If a climate change model indicates a need to cut back on future fossil fuel use, these models give
the regulator a more distant problem to talk about instead.
10. Even the most basic economic relationships tend to be mis-estimated in a finite world. It is
common for economists to look at relationships that worked in the past, and assume that similar relationships
will work now. For example, researchers like to look at how much debt an economy can afford relative to GDP,
or how much debt a business can afford. The problem is that the amount of debt an economy or a business can
afford shrinks dramatically, as the economic growth rates shrinks, unless the interest rate is extremely low.
As another example, economists believe that higher prices will lead to substitutes or a reduction in demand.
Unfortunately, they have never stopped to consider that the reduction in demand for an energy product might
have a serious adverse impact on the economy–for example, it could mean many fewer jobs are available. Fewer
jobs mean less demand (or affordability), but is that what is really desired?
Economists also seem to believe that prices for oil products will keep rising, until they eventually reach the price
level of substitutes. If people are poorer, this is not necessarily the case, as discussed above.
11. Besides energy products and metals, there are many other limits that are a problem in a
finite world. There is already an inadequate supply of fresh water in many parts of the world. This problem
can be solved with desalination, but doing so is expensive and takes resources away from other uses.
Arable land in a finite world is subject to limits. Soil is subject to erosion and degrades in quality if it is
mistreated. Food is dependent on oil, water, arable land, and soil quality, so it quickly reaches limits if any of
these inputs are disturbed. Pollinating insects, such as bees, are also important.
Probably the biggest problem in a finite world is the problem of too high population. Before fossil fuel use was
added, the world could feed only 1 billion people. It is not clear that even that many could be fed today, without
fossil fuels. The world’s population now exceeds 7 billion.
Where We Are Now in a Finite World
At this point, the problem of hitting limits in a finite world has morphed into primarily a financial problem.
Governments are particularly affected. They find that they need to borrow increasing amounts of money to
provide promised services to their citizens. Debt is a huge problem, both for governments and for individual
citizens. Interest rates need to stay very low, in order for the current system to “stick together.”
Governments are either unaware of the true nature of their problems, or are doing everything they can to hide
the true situation from their constituents. Governments rely on economists for advice on what to do next.
Economists’ models do a very poor job of representing today’s world, so they provide little useful guidance.
The primary way of dealing with limits seems to be “solutions” dictated by concern over climate change. These
solutions are of questionable benefit when it comes to the real limits of a finite world, but they do make it look
like politicians are doing something useful. They also provide a continuing revenue stream to academic
institutions and “green” businesses.
The public has been placated by all kinds of misleading stories about how oil from shale will be the solution.
Quantitative Easing (used by governments to lower interest rates) has temporarily allowed stock markets to
soar, and allowed interest rates to stay quite low. So superficially, everything looks great. The question is how
long all of this will last. Will interest rates rise, and undo the happy situation? Or will a different financial
problem (for example, a debt problem in Europe or Japan) bring the house of cards down? Or will the ultimate

problem be a decline in oil supply, perhaps caused by oil and gas companies reaching debt limits?
2014 will be an interesting year. Let’s all keep our fingers crossed as to how things will work out. It is surreal
how close we can be to limits, without major media catching on to what the problem really is.
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The interface between the energy world and Main Street is Wall Street.
Hence the net energy crisis that we are currently undergoing will likely first hit through the financial world.
Massive government borrowing and virtual money creation à la quantitative easing have limits. Since September 2008 these
instruments have been massively used to mask the dramatic reality of an increasing lack of available net energy to sustain the
current economy and generate real growth. But 2014 could be the year when key financial stakeholders realize that the
massively indebted “King is naked”…
If that was to happen, what took place in September 2008 would look like a slight breeze compared to the blizzard that would
hit the financial system.
Another so called “liquidity crisis”, “trouble” on the OTC derivatives market, a significant rise in interbank interest rates, the
equity markets plunging, major losses by a few big financial institutions, a US Treasury and a Fed with their backs against the
wall with no credible munition left, a run on the US dollar, a direct or indirect default on the US government debt, a loss of all
the privileges resulting from having a currency that is also the primary international reserve currency would seriously impair
the US capacity to readily pay for any imports and sink the US citizen standard of living down to a level that would create
major social unrest and imperil the stability of the current US political regime…
The US international status could abruptly shift as the UK and USSR did during the 20th Century…
If TPTB see this mother of all financial crisis coming, they might decide to preempt some of its effects by launching the US
into a major international military adventure that would essentially aim at preventing a collapse of the current – still weakly
US led – international order while “phase shifting” the country into a centrally planned and information managed
“streamlined” war economy in which the ability of citizens to criticise decisions made by TPTB would be considerably
limited…
But, keep an eye on China. Its energy use has more than doubled in 10 years, it has its own domestic problems and might
decide to launch an “international initiative” to redraw the current world order before the US does…

