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Motivation

Commodity price movements can have significant impacts in EMDEs through
various channels, including

« Growth (Mendoza 1995; Kose 2002; Di Pace, Juvenal, and Petrella 2020)

« Currency volatility and inflationary pressures (Drechsel, McLeay, and Tenreyro
2019)

« Surges in capital inflows which can lead to banking or debt crises (Reinhart,
Reinhart, and Trebesch 2016; Kose et al. 2021; Eberhardt and Presbitero
2021)

« Poverty through food price inflation channels (WDR 2008)
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Literature and our study

Upward (Malthus-Hotelling) vs downward (Prebisch-Singer) trending of commodity prices
Cyclical pattern in commodity prices (Schumpeter, Burns and Mitchell)

Commodity supercycles driven by demand-supply mismatch (3 to 4 cycles since 1900, Erten
and Ocampo 2013)

Many studies focus on business cycles (2 to 8 years) and supercycles (more than 20 years),
but little focus on medium-term cycles (8 to 20 years)

This study uses Corbea-Ouliaris BP filter in order to measure the relative contribution along
with similarity (or dissimilarity) of shocks to commaodity prices for the period 1970-2020
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Three Questions

n What is the contribution of permanent and transitory shocks to commodity price

variability?

H How similar (or dissimilar) are the effects of these shocks across commodity markets?
H What are policy implications for EMDEs and LICs?.
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n What is the contribution of permanent and transitory shocks to commodity price

variability?
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Model: Corbae-Ouliaris Filter

The real price of the commodity, p;, can be decomposed as follows
pt = PCt + TCt (1)

Fourier transform of p,, denoted as w, (4;):

Wp(/ls) = Z:l pte_mst (2)

Under non-stationarity of p;, equation (2) can be written as follows (Corbae, Ouliaris, and
Phillips 2002):

is _ 1
wp(4s) = — 1ieils [pT\/TPO] t 1o wy, (As), (3)
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Model: Corbae-Ouliaris Filter (Cont.)

The time-domain representation of the cycle is recovered by taking the inverse Fourier
transform as follows:

TCLZC = Z: 1 Wv()ls)eilst- (4)

1
ﬁZ:

We decompose the transitory component into two cycles (k € [8-20] and [2-8]) and short-term
fluctuations (k € [0-2])

Thus, identity (1) becomes:

[8,20] [2,8]

pt = PCt + TCt + TCt + STt (5)
Or

_ [50,00 [ [20,50] [8,20] [2,8]
pe = TCPO° L4 7205 7clB20) 28 4 T, (6)
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Commodity price indices
Evidence of two cycles during 1970-2020

Energy and metals Fertilizers and agriculture
Index, Constant (2020 = 100) Index, Constant (2020 = 100)
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Commodity prices
27 commodities and 6 indices 1970-2020 monthly data

Energy Base metals Precious Fertilizers Annual Perennial
metals agriculture agriculture
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Natural gas Lead Silver TSP Rice Coffee, Robusta
Nickel Urea Soybean meal Natural rubber
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Heterogeneity across commodity groups

Variance Decomposition
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Heterogeneity across individual commodities

Variance Decomposition

Price decomposition, 1970-2020
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Three Questions

H How similar (or dissimilar) are the effects of these shocks across commodity markets?
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Patterns of groups
Transitory shocks: medium term cycles of indexes

Industrial commodities
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Patterns of individual commodities
Transitory shocks: medium term cycles of individual commodities

Individual commodities Individual commodities
Log scale Log scale
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Patterns of groups

Nonlinearities due to international commodity agreement, policy interventions, delays in production, and investment irreversibility

Industrial commodities Agriculture and fertilizers
Weighted index, January 1970 = 100 Weighted index, January 1970 = 100
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Patterns of individual commodities

Copper and zinc exhibit U-shaped patterns; aluminum trends downward; agriculture is highly synchronized

Individual commodities Individual commodities
Weighted index, January 1970 = 100 Weighted index, January 1970 = 100
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Supercycles

Permanent shock component (trend + supercycles) and transitory shock component

Price decomposition, 1900-2020

B Transitory shock B Supercycle Trend
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Supercycles

Four supercycles (consistent with the literature): 1904-1933, 1933-1966, 1966-1996, 1996-

Commodity indices Individual commodities
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Supercycles

Trend: downward for agriculture and trendless for metals

Weighted index, January 1900 = 100
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The role of investment

Non-linearity, heterogeneity and investment

Underlying drivers of medium-term cycle
High upfront costs for exploration and development of new
mineral deposits (Radetzki et al 2008)
Investment surges affect input prices (Radetzki et al 2008)
Discovery/production delays (CMO 2016a/GEP 2015b)

Irreversibility of investment (Gilchrist and Williams 2000)

Long life of investment (e.g., coffee trees could last 100
years while coppers mines last 50 years)

Number of years from discovery
to production for gold and copper

Middle East and North Africa*
Europe and Central Asia
South Asia*

Sub-Sarahan Africa

East Asia and Pacific
High-income countries

Latin Amercia and the Caribbean

I —
—
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Three Questions

H What are policy implications for EMDEs and LICs?.
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Policy implications for EMDEs

Policies dependent on the types of shocks and country characteristics

/Transitory shocks (commodity exporters)

—  Applies more for industrial commodities and less for
agriculture

— Use monetary and fiscal policies

— Build reserves during the rising cycle of transitory shocks
Use reserves in bad times of the cycle
Reduce discovery/production time

Transitory shocks (commodity importers)

- Use monetary policy to address inflationary pressure during the
rising cycle of energy

- Support aggregate demand with monetary and fiscal policies

- Preserve financial stability to avoid exchange rate volatility and
capital flows

\_

Permanent shocks (commodity exporters)\

- Structural reforms to diversify the economy

Benefit from upward trend in energy

- Depletion and climate change in case of energy
Downward trend in agriculture should be important for LICs
Discourage policy interventions and commodity agreements

Permanent shocks (commodity importers)
- Reduce dependence through diversification

- Benefit from long-term decline in agricultural price
- Invest in alternative resources

/
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Three Questions

n What is the contribution of permanent and transitory shocks to commodity price

variability? The permanent shock component dominates agriculture while transitory shocks are more
relevant to industrial commodities

Oow simliar (or dissimiiar) are the errects or thesé SNOCKS aCross commaodaity markets :
Three medium-term cycles in all commodities, except energy. The permanent shock depicts an upward trend for
energy, downward for agriculture, and nearly trendless for metals

What are policy implications for EMDEs and LICs? Use monetary and fiscal policy to support
demand in case of transitory shock, while structural reforms are essential for permanent shock

-  EMDEs = Emerging Market and Developing Economies P o ttae et
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Questions & Comments
Thank you!

www.worldbank.org/prospects



http://www.worldbank.org/prospects
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Author(s) Data Main finding
Cuddington and Six base metals, 1850-2006, Four supercycles (the last was ongoing):
Jerrett (2008) deflated by the U.S. CPI and PPI 1890-1930, 1930-1962, 1962-1998, 1998-
Jerrett and Three metals, 1850-2006, deflated Three supercycles: 1850-1925, 1925-1998,
Cuddington (2008) by the U.S. CPI 1998-

Cuddington and Crude oil, 1861-2010, deflated by Three supercycles after WWII which
Zellou (2012) the U.S. CPI and PPI comove with metals: 1861-1884, 1966-

Erten and Ocampo
(2013)

Rossen (2015)

Erdem and Unalmus
(2016)

Buyuksahin, Mo, and
Zmitrowicz (2016)
McGregor, Spinola,
and Verspagen (2018)
Ojeda-Joya, Jaulin-
Mendez, and Bustos-
Pelaez (2019)

Jacks (2019)

Cordano and Zellou
(2020)

This study

Prices of 24 commodities and
indices, 1865-2010, deflated by the
U.S. CPI and MUYV index

Prices of 20 metals, 1910-2011,
monthly, deflated by the U.S. CPI
Crude oil, 1861-2014, deflated by
the U.S. CPI

Bank of Canada commodity index,
1899-2015, deflated by the U.S. PPI
Five price indices, 1960-2016,
deflated by the MUV

Index, 1865-2013 and 24
commodities, 1962-2010, deflated
by the MUV index

Indices and 40 commodities, 1900-
2015, deflated by the U.S. CPI

Natural gas prices, 1922-2015,
deflated by the U.S. CPI

Six metal and nine agricultural
prices, 1900-2020, deflated by the
U.S. CPIL

1996, 1996-

Four supercycles consistent with the
Prebisch-Singer hypothesis: 1890-1930,
1930-1965, 1970-1998, 1998-

Four supercycles: 1910-1930, 1930-1965,
1970-1998, 1998-

Three supercycles: 1861-1882, 1966-1996,
1996-

Four supercycles: 1899-1932, 1933-1961,
1962-1995, 1996-

Two supercycles: 1960-1995, 1996-

Supercycles are synchronized and
demand-driven: Oil: 1885-1950, 1965-
1995, 1996-; Metals: 1877-1920, 1920-
1945, 1945-1995, 1995-; Non-oil: 1895-
1937, 1937-1996, 1996-

Three or four medium-term cycles
(depending on the commodity) and
modestly increasing trend: 1903-1932,
1965-1996, 1996-

Three supercycles, strongly correlated
with oil supercycles: 1948-1970, 1970-
1994, 1994-2017

Four supercycles: 1904-1933, 1933-1966,
1966-1996, 1996-

Summary of empirical research on supercycles
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Real commodity price decomposition

Share of variance explained by Number of cycles Trend
pc,  rclP Tl st el rclY B RMSE
ENERGY
Coal [4.6] 0.30 0.47 0.21 0.03 3 11 0.43 5.31
Crude oil [84.6] 0.24 0.60 0.12 0.04 2 12 1.02 7.65
Natural gas [10.8] 0.15 0.72 0.10 0.03 2 11 0.57 2.50
Average 0.24 0.60 0.12 0.04 2 11 0.95 6.99
BASE METALS
Aluminum [32.9] 0.58 0.19 0.20 0.04 4 10 -0.14 0.64
Copper [47.4] 0.47 0.31 0.20 0.03 3 9 -0.80 3.31
Lead [2.2] 0.55 0.26 0.16 0.03 3 8 -0.54 4.75
Nickel [9.9] 0.18 0.44 0.34 0.05 3 11 -0.78 1.63
Tin [2.6] 0.71 0.22 0.06 0.01 3 12 0.05 4.38
Zinc [5.0] 0.24 0.24 0.48 0.05 3 8 -0.09 2.08
Average 0.47 0.27 0.22 0.03 3 10 -0.52 2.46
PRECIOUS METALS
Gold [77.8] 0.62 0.27 0.09 0.02 3 8 1.28 5.38
Platinum [18.9] 0.19 0.53 0.24 0.05 3 11 -0.22 1.85
Silver [3.3] 0.45 0.39 0.14 0.03 3 11 0.27 13.47
Average 0.53 0.33 0.12 0.02 3 10 0.96 4.98
FERTILIZERS
Phosphate [16.9] 0.34 0.33 0.26 0.07 3 9 -0.40 6.48
Potassium [20.1] 0.33 0.47 0.17 0.03 3 10 -0.46 3.43
TSP [21.7] 0.33 0.26 0.35 0.06 4 9 -0.52 391
Urea [41.3] 0.21 0.43 0.22 0.14 3 12 -0.02 4.44
Average 0.28 0.39 0.25 0.09 3 10 -0.28 4.47
ANNUAL AGRICULTURE
Cotton [8.5] 0.80 0.07 0.11 0.02 3 13 -0.07 9.00
Maize [20.5] 0.70 0.15 0.11 0.04 3 10 -0.50 3.55
Rice [15.2] 0.63 0.18 0.14 0.05 3 9 -0.43 3.29
Soybean meal [29.0] 0.68 0.11 0.16 0.05 3 10 -0.48 3.48
Soybean oil [14.3] 0.66 0.15 0.15 0.03 3 11 -0.72 3.15
Wheat [12.5] 0.62 0.17 0.15 0.07 3 9 -0.42 2.60
Average 0.68 0.14 0.14 0.04 3 10 -0.47 3.78
PERENNIAL AGRICULTURE
Cocoa [25.6] 0.66 0.23 0.10 0.01 3 11 0.03 15.41
Coffee Arabica [15.7] 0.60 0.24 0.13 0.03 3 14 0.22 10.38
Coffee Robusta [15.7] 0.74 0.18 0.06 0.02 3 13 0.42 15.86
Natural Rubber [30.6] 0.29 0.45 0.23 0.03 3 10 -0.36 17.39
Tea [12.4] 0.77 0.08 0.12 0.04 3 13 -0.17 9.47 WORLD BAN K G ROU P
Average 0.56 0.27 0.14 0.02 3 12 -0.03 14.56 Equitable Growth, Finance & Institutions
ALL AVERAGE 0.46 0.33 0.17 0.04 3 11 0.10 6.21 ———
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Characteristics of the medium-term cycles

—————— Duration (years) ------  ------ Amplitude (std) ------
Peak year Expansion Contraction Expansion Contraction
First
Energy 1980 10.7 11.4 3.20 2.29
Base metals 1978 7.0 6.6 2.24 2.36
Precious metals 1980 11.2 7.5 2.80 1.40
Fertilizers 1978 8.0 9.8 3.30 1.66
Annual agriculture 1977 7.1 10.1 3.04 1.85
Perennial agriculture 1977 7.5 12.9 3.16 2.71
Average 1978 8.6 9.7 2.96 2.04
Second
Energy — — — — —
Base metals 1991 6.7 8.5 2.22 2.86
Precious metals 1993 4.3 7.7 0.35 1.25
Fertilizers 1992 52 6.7 0.71 1.36
Annual agriculture 1995 7.5 8.3 1.64 2.38
Perennial agriculture 1997 6.0 59 2.05 2.32
Average 1994 5.0 6.2 1.16 1.71
Third
Energy 2008 11.7 10.9 2.38 3.34
Base metals 2009 7.1 5.6 3.58 3.02
Precious metals 2010 10.2 8.1 3.14 3.88
Fertilizers 2009 7.8 6.4 3.13 3.99
Annual agriculture 2011 8.5 8.6 3.33 3.70
Perennial agriculture 2009 6.5 10.5 2.94 3.12
Average 2010 8.6 8.4 3.08 3.51
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		2.36



		Precious metals

		1980

		11.2

		7.5

		2.80

		1.40



		Fertilizers

		1978

		8.0

		9.8

		3.30

		1.66



		Annual agriculture

		1977

		7.1

		10.1

		3.04

		1.85



		Perennial agriculture

		1977

		7.5

		12.9

		3.16

		2.71



		Average

		1978

		8.6

		9.7 

		2.96

		2.04



		Second

		

		

		

		

		



		Energy

		—

		—

		—

		—

		—



		Base metals

		1991

		6.7

		8.5

		2.22

		2.86



		Precious metals

		1993

		4.3

		7.7

		0.35

		1.25



		Fertilizers

		1992

		5.2

		6.7

		0.71

		1.36



		Annual agriculture

		1995

		7.5

		8.3

		1.64

		2.38



		Perennial agriculture

		1997

		6.0

		5.9

		2.05

		2.32



		Average

		1994

		5.0

		6.2

		1.16

		1.71



		Third

		

		

		

		

		



		Energy

		2008

		11.7

		10.9

		2.38

		3.34



		Base metals

		2009

		7.1

		5.6

		3.58

		3.02



		Precious metals

		2010

		10.2

		8.1

		3.14

		3.88



		Fertilizers

		2009

		7.8

		6.4

		3.13

		3.99



		Annual agriculture

		2011

		8.5

		8.6

		3.33

		3.70



		Perennial agriculture

		2009

		6.5

		10.5

		2.94

		3.12



		Average

		2010

		8.6

		8.4

		3.08

		3.51








Decomposition into trends and supercycles, 1900-2020

I II 111 1V vV
1970-2020 1900-2020
BASE METALS
Aluminum 0.58 0.62 0.92 0.89 0.04
Copper 0.47 0.50 0.69 0.12 0.57
Lead 0.55 0.58 0.64 0.07 0.57
Nickel 0.18 0.19 0.67 0.35 0.31
Tin 0.71 0.73 0.77 0.12 0.64
Zinc 0.24 0.27 0.45 0.07 0.36
ANNUAL AGRICULTURE
Cotton 0.80 0.83 0.90 0.77 0.13
Maize 0.70 0.73 0.85 0.72 0.13
Palm oil 0.62 0.66 0.84 0.68 0.16
Rice 0.63 0.66 0.84 0.73 0.12
Wheat 0.62 0.66 0.86 0.72 0.14
PERENNIAL AGRICULTURE
Cocoa 0.66 0.67 0.84 0.40 0.43
Coffee, composite 0.68 0.70 0.74 0.48 0.25
Natural rubber 0.29 0.31 0.90 0.77 0.13
Tea 0.77 0.80 0.89 0.76 0.13
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