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Commodity Price Supercycles:
What Are They and What Lies Ahead?

Bahattin Buiyiksahin, Kun Mo and Konrad Zmitrowicz, International Economic Analysis Department

= Commodity prices tend to go through extended periods of boom and
bust, known as supercycles. In general, commodity price movements are
important for Canada because they help determine the country’s terms of
trade, exchange rate, employment, income and inflation.

= Bank of Canada research shows that there have been four broad-based
commodity price supercycles since the early 1900s. The current super-
cycle started in the mid-1990s and is now in its downswing phase.

= One potential driver of these supercycles is the interaction of large, un-
expected demand shocks and slow-moving supply responses. This
interaction is widely accepted as the source of the current supercycle,
which was driven by rapid growth in China and other emerging-market
economies.

Global commodity prices greatly influence Canada’s terms of trade, employ-
ment, income and ultimately inflation. Canada’s commodities trade has
grown substantially over the past 15 or so years. In 2015, commodities
constituted 43 per cent of Canada’s nominal exports, up from 34 per cent in
1999. This increase was particularly concentrated in crude oil, whose share
rose from 3 to 9 per cent over the same period. While increased commodity
exports have made Canada richer, they have also made the economy more
vulnerable to shifting price cycles. In particular, the sharp fall in commodity
prices that occurred after mid-2014 has led to a decline in Canadians’
income and wealth and triggered a complex and costly adjustment in
Canada’s economy (Champagne et al. 2016; Lane 2015). While Canada
cannot do much to prevent these global resource price shocks, Canada’s
inflation-targeting framework and floating exchange rate support necessary
adjustments to mitigate their effects (Poloz 2015).

In this article, we examine why commodity prices tend to go through
multi-year periods of boom and bust, known as supercycles. We present
evidence showing that extended swings in commodity prices have been
occurring since the early 1900s. While economists continue to debate the
reasons behind these movements, many believe that the upswing phase

in supercycles results from a lag between unexpected, persistent and
positive shocks to commodity demand in conjunction with slow-moving
supply responses. Eventually, as supply finally expands and demand growth
moderates, the cycle enters a downswing phase. This article focuses on the
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current commodity price supercycle, which we estimate started in the mid-
to late 1990s and has been in its downswing phase since 2011. Finally, we
discuss factors that could prolong or shorten the current downswing phase.

How Are Commodity Price Supercycles Identified?

Commodity price supercycles are extended periods during which commodity
prices are well above or below their long-run trend. They are expected to last
much longer than business cycles, which, in Canada and the United States,
have lasted six years on average in the post-war period.! Indeed, these
supercycles are generally thought to take decades to complete a trough-to-
trough movement. A growing number of economists are conducting research
to find ways to better identify supercycles. One technique used in this article,
an asymmetric band pass filter, was developed by Christiano and Fitzgerald
(2003). Their technique is to identify regular fluctuations in commaodity prices
that occur over a horizon of between 20 and 70 years.

Chart 1 shows the results of this filter when applied to a fixed-weight version
of the Bank of Canada commodity price index (BCPI) going back to 1899.2
The left panel displays the log of the real BCPI as well as its long-term

trend as produced by the filter. The difference between these two series

is shown in the right panel. If we remove the short-term oscillations from

this detrended component, we are left with the supercycle of the real BCPI
(represented by the blue line in the right panel). This chart shows that super-
cycles can vary by up to 40 per cent from their long-term trend at peak.

Studies that adopt the asymmetric band pass filter generally find four dis-
tinct commodity price supercycles since 1899. Four supercycles also appear
in the real BCPI, as shown in Chart 1, with summary statistics presented in
Table 1. On average, a full trough-to-trough supercycle in commodity prices
takes 32 years (the current supercycle is excluded from this calculation

< This article uses an asymmetric
band pass filter to identify regular
fluctuations in commodity prices
that occur over a horizon of
between 20 and 70 years

Chart 1: Supercycles in the Bank of Canada commodity price index (BCPI)
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1 Data related to recessions in the United States are from the National Bureau of Economic Research;
data for recessions in Canada are from Cross and Bergevin (2012).

2 This version of the BCPI is deflated by the US Producer Price Index and is based on the work of Coletti (1993).
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Table 1: Supercycles in commodity prices (BCPI weights)

1899-1932 1933-61 1962-95 1996-present
Peak year 1904 1947 1978 2011
Peak of supercycle from
long-term trend (%) 10.2 141 19.5 33.5
Trough of supercycle from } ~ _
long-term trend (%) 12.9 10.0 38.1 23.7
Length of cycle from trough-
to-trough (years) 33 29 34 20
Upswing (years) 5 15 17 16
Downswing (years) 28 14 17 ongoing

Note: BCPI means Bank of Canada commodity price index

Chart2: Supercycles across major commodity groups
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because it is ongoing). No two supercycles are the same, however, and the <« No two supercycles are the same,
length of the upswing and downswing phases can vary considerably from and the length of the upswing and
cycle to cycle. It can take anywhere from 5 to 17 years, for example, for the the downswing phases can vary
cycle to reach its peak and another 14 to 28 years to reach its trough. Note considerably from cycle to cycle

that this technique has some limitations. However, testing suggests that
these results are relatively robust to different specifications.?

Chart 2 shows the supercycles of major subcomponents of the BCPI,
including base metals, agricultural products, livestock and oil. Much like the
BCPI, each major subcomponent shows four distinct peaks and troughs,
with the exception of ail, which only has three. What sets the current super-
cycle apart from its predecessors is that the prices of all subcomponents
start increasing at roughly the same time, whereas previous ones tended to
only show a large degree of overlap.

3 These limitations include the “end-of-sample problem” known to most filters as well as the appropriate
periodicity that the filter should use (i.e., the minimum and maximum amount of time over which a
supercycle can occur). Robustness tests show that the BCPI continues to exhibit four supercycles even
if the periodicity is adjusted by 13 years on either end. Beyond that, the BCPI starts to show only three
supercycles, with the periods before and after the Second World War merging into a single supercycle.
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What Causes Commodity Price Supercycles?

It is generally accepted that commodity price supercycles are likely trig-
gered by unexpected increases in demand. Table 2 presents regressions
that examine the relationship between global economic growth and real
commodity prices.* In all cases, the immediate effect of a change in global
gross domestic product (GDP) on commodity prices is fairly large. The
results show that an increase in global economic growth of 1 percentage
point leads to a rise in oil prices of 14 percentage points. The increase in oll
is higher than the rise of 9 percentage points in base metal prices or the rise
of 7 percentage points in agricultural prices.

Table 2: Sensitivity of real commodity prices to a change in real global
economic growth, 1991Q1-2015Q4, percentage points

Price elasticity of global output growth
Oil 14.0
Base metals 9.2
Agricultural products 7.2
BCPI 9.9

Note: Generalized method of moments reduced-form regression, 1991Q1 to 2015Q4, all coefficients
significant at 5 per cent level

Many researchers (Erten and Ocampo 2012; Cuddington and Jerrett 2008b)
note that supercycles tend to roughly coincide with periods of rapid indus-
trialization in the global economy. The first cycle, for example, generally
coincides with the industrialization of the United States in the late 19th cen-
tury; the second, with the onset of global rearmament before the Second
World War in the 1930s; the third, with the reindustrialization of Europe and
Japan in the late 1950s—early 1960s. The current commodity price super-
cycle began in the mid- to late 1990s, the same time as a series of important
reforms were occurring in China, including its eventual accession to the
World Trade Organization (WTO) in 2001.

There are a number of ways in which long periods of industrialization can
have long-lasting effects on commodity prices. If the increase in demand is
unexpected, then prices should temporarily rise above their long-run equi-
librium until new production capacity is built. For commodities, the delay is
further exacerbated by the high start-up costs for many projects. These can
cause firms to delay investments until they have a better sense of the sus-
tainability of the unexpected demand shock and the long-term profitability
of new projects (Majd and Pindyck 1987). Small forecasting errors on the
part of firms have been found to have large consequences for prices in other
industries with high start-up costs and long-lived projects, such as shipping
(Greenwood and Hanson 2015).

It is important to note that not all commodity supply will react in the same < Not all commodity supply will react
way. Start-up costs are generally higher for oil and base metal projects than in the same way. Start-up costs are
they are for agricultural products. It can take more than five years for a new generally higher for oil and base

metal projects than they are for

mine to generate cash flow after initial spending (Radetzki et al. 2008), for :
agricultural products

4 The price elasticity of global output growth encompasses both the income elasticity of demand
(i.e., the effect of stronger global economic growth on commodity prices) and the price elasticities
of demand and supply (i.e., the effect of commodity price changes on demand). The relationship is
estimated on a quarterly basis from 1991 to 2015. The regressions are estimated using generalized
method of moments. Up to four lags of both global growth and the dependent variable are used as
instruments. Note that GDP growth is an imperfect proxy for commodity demand, so these results
should not be seen as definitive. Other estimation techniques have found similar results. Cuddington
and Jerrett (2011), for example, find similar price elasticity by regressing real metal and oil prices on the
cyclical and trend component of GDP using simple regressions.
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Chart 3: US shale versus other oil investment, by country
Average lead times after final investment decision (FID) announcement (2000-14)
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example. In contrast, the supply of most agricultural products can generally
react much more quickly, usually within the next growing season. Start-up
costs can also change over time as a result of technological advances. The
maturation of technologies for producing shale oil has significantly reduced
the time needed to develop new oil production capacity. As shown in
Chart 3, most oil projects, including unconventional sources such as the
Canadian oil sands, take between three and six years to construct after a
firm’s final investment decision. In contrast, shale oil projects in the United
States can take less than one year to develop (International Energy Agency
2015). Shale’s advent means there is now a sizable portion of the oil supply
that acts more like a standardized manufacturing process than a traditional
high-fixed-cost project (Dale 2015).

There is a growing body of empirical work that supports this broad narrative.
Erten and Ocampo (2012) show that supercycles in non-oil commodities
follow supercycles in global GDP. Jacks and Stuermer (2015) provide evi-
dence that demand shocks strongly dominate supply shocks in driving the
real prices of 14 different commodities between 1850 and 2012. A historical
analysis by Radetzki (2006) notes that most post-war commodity price booms
were preceded by sharply accelerating macroeconomic activity (though other
factors, such as tight production capacity and relatively small inventories,
were also necessary). Other research that focuses on specific commodities
also finds an important role for demand factors. Stuermer (2014) presents a
model of mineral commodities where demand shocks have lasting effects

on prices for approximately 7 to 12 years. Kilian (2009) finds that once move-
ments in the demand and supply curves have been properly identified, the
biggest contributions to oil price movements are due to both aggregate and
oil-specific demand shocks. Unfortunately, there has been less empirical
investigation thus far on whether the downswing phases of supercycles
reflect the delayed supply response to past (positive) demand shocks.

Nonetheless, commodity-specific supply-side shocks have also played

a role in commodity price supercycles and, in many cases, likely act in
tandem with demand factors. One prominent example is the oil embargo
imposed by the Organization of the Petroleum Exporting Countries (OPEC)
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that led to a surge in oil prices in the 1970s. Cuddington and Jerrett (2008a)
and Radetzki et al. (2008) speculate that supercycles could actually be
primarily supply-driven, resulting from a “race” between rising commodity
depletion rates and new, cost-reducing technologies. There is not yet
enough evidence to judge how important this mechanism is in practice.

Triggers of the Current Commodity Price Supercycle

The simultaneous price increase across commodities at the beginning of
the current supercycle coincided with rapid economic growth in China
and other emerging-market economies (EMEs). The evidence suggests
these two events are closely linked. Between 2002 and 2014, the increase
in Chinese demand was large enough to account for all of the increase in
global metals consumption and more than half of the increase in global oil
consumption. Chart 4 shows that China accounted for roughly 50 per cent
of the world’s consumption of most base metals in 2015, compared with
18 per cent in 2002. In contrast, agricultural commodity demand, which has
been found to be sensitive to population growth as well as income growth
(World Bank 2016), has been underpinned by EMEs as a whole rather than
by any particular country.

As noted in Table 1, commodity prices reached their peak in the current super-
cycle in 2011, rising 33 per cent above their long-run trend. Since then, they
have started to decline and, as of 2015, are now only 23 per cent above trend.
The recent decline has been driven by the forces outlined in the previous sec-
tion, particularly a delayed supply response from commodities to higher prices.

Technological innovation in the resource industry, particularly in crude oil
production, has also played an important role. Chart 5 and Chart 6 show
that future oil production in both the United States and Canada was under-
predicted over the course of the past decade because forecasters persis-
tently underestimated the sectors’ capacity for technological innovation.

Chart4: Consumption of industrial commodities in China
Percentage of world consumption %

Petroleum  Coal Aluminum  Copper Nickel Zinc Iron Ore
products
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Note: Latest coal consumption data are for 2012.

Source: World Bureau of Metal Statistics, US Geological Survey,
Haver Analytics and Bank of Canada calculations Last observation: 2015
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Chart5: US oil production
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Chart 6: Canadian oil production
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Growth in commodity demand has also declined as a result of a reduction in
global economic growth. In the same way that unexpected positive demand
shocks boost commodity prices, a string of negative demand shocks have
the opposite effect. Since 2011, many economic forecasters, including the
Bank of Canada, have systematically overestimated the level of global eco-
nomic growth (Guénette et al. 2016). In addition, commodity demand growth
has been decreasing even faster than the recent slowdown in global GDP
would suggest. Developments in China play an important role in explaining
this change. In China, the economy is rebalancing away from investment-
driven growth toward less commodity-intensive sectors like domestic
consumption, especially services consumption. Furthermore, growth in
Chinese spending on residential investment, which is base-metal-intensive,
is expected to slow in the near future because of a substantial overhang in
housing inventories (Kruger, Mo and Sawatzky 2016).
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What Lies Ahead for Commaodity Prices?

If commodity price supercycles are driven by unexpected movements in
demand or improvements in technology, it will be difficult to assess their
starts and turning points in real time. Note that in the past, the downswing
phase of a commodity price supercycle has generally taken 14 to 28 years.
Since we are currently into the fifth year of the downswing phase of the
current supercycle, it could be argued that, on average, there is still some
time for prices to fall further. Each cycle is different, however, and below we
outline some factors that could either prolong or reduce the length of the
current downswing phase.

How will the slowing and rebalancing of the Chinese economy
affect commodity demand?

As growth in China’s industrial economy slows and rebalances, its pattern
of commodity consumption will change. Demand growth for industrial com-
modities (iron ore, copper and coal) should slow from the robust pace of
the past decade. However, a new stream of demand-side pressures could
emerge for high-value consumer-related commodities such as meat, dairy
and gasoline. Whether this will merely lead to a shift in demand across
commodities rather than an overall slowdown in demand remains to be
seen. Note that the Chinese economy is six times larger now than it was
when the current commodity price supercycle began.® As a result, China’s
contribution to demand for commodities should still remain elevated, even
if its future GDP growth is materially slower than it has been over the past
10 years (Roberts et al. 2016). China’s copper imports are an illustrative
example. In 2015, China imported an additional 1.46 million tonnes of cop-
per ore and concentrates compared with its level in 2014. That growth is
actually higher than China’s total level of imports in 1999, which was only
1.24 million tonnes.

Will economic growth in other EMEs create new commodity
price pressures?

Infrastructure and construction projects are very commodity-intensive. Com-
modity demand growth in India and other EMEs could strengthen, given the
infrastructure deficit in these countries compared with their more developed
peers. In particular, India shares many similarities with China before its eco-
nomic liftoff, notably its large population and relatively closed economy. India’s
urbanization rate is currently slightly above 30 per cent, well below that of
advanced economies (more than 80 per cent) or China (55 per cent). Chart 7
shows United Nations estimates for Indian urban population growth, sug-
gesting it will rise by almost half a billion through 2050 —about 20 per cent
higher than the increase in China over the past two decades.

There are significant challenges before commodity demand in EMEs outside
of China reaches the critical levels needed to support a new supercycle.
Structural reforms will likely be necessary to sustain rapid economic growth,
and these can be politically difficult to implement (Bailliu and Hajzler 2016).
Even if successful, these countries will be starting off from a relatively small
commodity consumption base. Chart 8 shows that, for early stages of eco-
nomic development, GDP per capita and base metal consumption per capita
tend to increase in tandem. This points to a strong upside to metal demand in
India and Brazil. That said, we also note that metal consumption per capita in
India and Brazil is below what one would expect, given their current level of
economic development.

5 Real GDP, 2010 dollars.

< While the downswing phase of the
current supercycle is only into its fifth
year, there are a number of factors
that could either prolong or reduce
the length of the current phase

< Structural reforms will likely
be necessary to sustain rapid
economic growth in emerging-
market economies outside of China
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Chart 7: Expected change in urban population
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Chart8: Base metal consumption versus GDP per capita
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How could environmental policies affect commodity prices?

A growing focus on environmental concerns should affect the future
demand for energy commodities. Most countries are now committed to
slowing or even reversing the adverse effect of commodity consumption on
air and water quality and the climate, especially after the 21st Council of the
Parties agreement on climate change signed in December 2015.

The International Energy Agency (IEA) expects most energy demand over the
course of the next two decades will be driven by EMEs (IEA 2015) and, at
present, alternative energy resources to fossil fuels (coal, petroleum, etc.) are
not cost-competitive substitutes. As a result, the IEA still expects that fossil
fuels will make up the majority of primary energy demand by 2040, compared
with 81 per cent in 2013 (Chart 9). However, it also expects a significant shift
toward less carbon-intensive fossil fuels, with a rising share of natural gas
rather than oil or coal.

The International Energy Agency

expects that fossil fuels will make
up 75 per cent of energy demand
by 2040
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Chart9: Projections of primary energy demand by fuel according to the
International Energy Agency
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How quickly will supply capacity react to future commodity price
changes?

The outlook for commodity supply is subject to two-sided risks. On the

one hand, technological improvements, such as the US shale revolution,
continue to unlock previously inaccessible resources, lower the cost of
production and reduce the time needed for supply to adjust to a shift in
demand. These developments should help sustain robust supply growth
and limit commodity price growth. On the other hand, the current low level
of commodity prices reduces the incentive to invest in new projects. The
capital expenditure budgets of major oil producers, for example, have fallen
for the second consecutive year and are now down by half, relative to their
peak in 2014. Given the long lead times needed to build most conventional
oil projects, this could limit future supply and lead to a spike in oil prices
(BUyuksahin et al. 2016).

Conclusion

In this article, we examine the notion that commodity prices tend to experi-
ence extended periods of boom and bust, often referred to as supercycles.
The results from our analysis support the view that there have been four
broad-based commodity price supercycles since the early 1900s, likely as
a result of large, unexpected demand shocks interacting with slow-moving
supply responses. The current supercycle fits this view. In the mid- to late
1990s, commodity demand was driven by rapid growth in EMEs, especially
China. After an important increase in supply capacity and faltering global
growth, the current supercycle has entered its downswing phase. How long
this current downswing phase will last depends on a number of factors,
such as the industrialization of India, that are currently very uncertain.
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