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Commodity prices:
Recent developments
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« | will discuss recent developments in metals and
minerals, energy, and agricultural commodities.

* Prices have normalised after recent shocks (pandemic,
Russia’s invasion of Ukraine), albeit often at a higher level

than pre-2020.

Manufacturing not growing

* Higher interest rates and China’s real estate crisis have
depressed construction and investment and thereby

demand for metals.

Global GDP growth (average 1975-2022 3.0%

Supply chain pressures have eased

OPEC+ production cuts have affected crude oll prices,
though only temporarily, ...

... but global crude production is set to increase this year.
El Niflo has usually raised food prices.

Source Published 2023
IMF Oct 3.0
OECD Sep 3.0

World, Foreign Trade, Global Supply Chain
Pressure Index
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Sources: Federal Reserve Bank of New York, Macrobond.

World, Baltic Exchange, Shipping, Dry Index (BDI),
USD (Source: Macrobond)
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World market prices of raw materials deflated * Nominal energy
400 T with US GDP implicit price index, 2016 = 100 commodity prices
350 are below their
three recent peaks.
300 Non-fuel prices
remain relatively
220 7 high, e.g. food.
200 - * Inreal terms the
prices are more
150 1 moderate.
100 |
50 |
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Total index Non-Fuel Index

~~~~~~~~~ Brent Crude Metal index

Energy Index

Sources: IMF, BEA, Macrobond.



USD / EUR In the long and the short term m

USD / EUR USD / EUR  The euro has
1.3 . .
appreciated slightly
16 15 against the dollar.
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Metals
& minerals
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Metal prices will recover with the

global economy

Metals & Minerals Index, 2010 = 100
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Note: USD. Sources: World Bank, Macrobond.
Index: Cu 38,4 %, Al 26,7 %, Fe 18,9 %, Ni 8,1 %, Zn 4,1 %, Sn 2,1 % ja Pb 1,8 %.
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GDP and metals & minerals 1991-2022
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World GDP growth
explains metals &
minerals (nominal)
development (w/o
2020 R2 is 0.66).
China accounts for
~half of the demand
for base metals, and
60% of all metal
demand.

In many metals (Cu,
Ni, Zn, Al) ample
supply and weaker
demand have
depressed prices this
year.



Aluminium and copper

Aluminium (USD), 2016 = 100 Copper (USD), 2016 = 100 i
550 550 * |ncrease in
aluminium supply in
China with lower
200 - 200 - energy costs.
Increase in capacity
in Indonesia.
150 - 150 - * Increasing copper
mining in Chile,
Congo, Indonesia,
100 - 100 - Peru, Russia, and
Uzbekistan.
50 -+ 50 - .
« Many metals benefit
from green transition:
0 - | - | 0 . | . | aluminium, copper,
1.1.2000 1.1.2010 1.1.2020 1.1.2000 1.1.2010 1.1.2020 nickel, lithium, tin.

- From bauxite ore: Australia (28%), China (22%), Guinea (22%) - Mined: Chile (24%), D.R. of Congo, Peru, China, USA.

- Smelter production: China (58%), India, Russia, Canada, UAE. - Refined: China (42%), Chile, D.R. of Congo, Japan, USA
- Energy intensive to produce - Users: China (57%)

- Users: China (57%) - Used in construction, power grids, heavy engineering,
- Used in transportation equipment, construction, packaging, transportation equipment, and home appliances.

electrical transmission lines, machinery, and consumer goods.

. Data sources: IMF, Macrobond.
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Nickel and iron ore

Nickel (USD), 2016 = 100 Iron ore (USD), 2016 = 100  Nickel: Slowing
600 400 battery demand in
150 China in Q3 and
500 - rapid supply growth
300 - (Indonesia).
400 - ) )
250 - » Steel: Pick-up in
production in China.
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- Mined: Indonesia (48%), Philippines, Russia, New Caledonia - Iron ore mined: Australia (34%), Brazil, China, India. —China Rest of the world
- UserS: China (60%) - Plg iron (CrUde iron) prOdUCtiOW China (64%)1 Japan- Sources: World Steel Association, Macrobond.
- Used in stainless steel (68%), superalloys & non-ferrous alloys - Steel production: China (52%), India, Japan, USA.
(aerospace industry, wind turbines), rechargeable batteries. - Users: China (52%)

- Used in housing, transportation, industrial, automobile, infrastructure and utilities.

. Data sources: IMF, Macrobond.
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Tin and zinc

Tin (USD), 2016 = 100
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- Mined: China (31%), Indonesia (24%), Burma, Peru, Bolivia.

- Users: China (47%)

- Used as a protective coating or an alloy with other metals;
semiconductors, electronics, e.g., electric vehicles, solar
panels, batteries
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Zinc (USD), 2016 = 100
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- Mined: China (32%), Peru, Australia, India, Mexico.

- Energy intensive to produce

- Used for galvanizing iron and steel (60%), die-casting alloys
(15%), brass and casting (14%)

Zinc in Q3: weak
demand and rising
inventories.

Data sources: IMF, Macrobond.



Lithium, cobalt, molybdenum

A. Price indexes for selected minerals
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Distribution of rare earths production worldwide as of 2022,

China

United States

*

Minerals used in,
among other things,
electric vehicles and
battery production.

Long-term structural
demand growth.

Efforts to find
technologies to
decrease or end the
use of expensive
strategic minerals in
car batteries etc.

Source: World Bank.
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The USA Is again a big player

C. Oil production by Alaska, Mexico,
North Sea, and OPEC
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D. Oil production by Canada, OPEC,
and the United States
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Sources: BP Statistical Review; Energy Institute; International Energy Agency; World Bank.

C.D. Crude oil production as a share of global crude oil production. North Sea includes Norway

and the United Kingdom.
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In oll

D. U.S. rig count and oil production
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Source: World Bank.

As a net exporter the US has less interests in
the Middle East. For example, ExxonMobil
has just sold its stake in West Qurna 1 oilfield
in Iraqg; PetroChina takes its place. Also Lukaoill
IS active in Iraq.

This has geopolitical implications for Europe.



Energy commodities (IMF, USD), 2016 = 100 Natural gasmax
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GDP and energy raw materials 1990-2022 :_( 416
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World GDP growth
explains energy raw
materials price
development (w/o
2020 R2 is 0.46).
Crude oil has
approximately the
same R2s as all
energy.

Currently, high
inventories and
increasing LNG
import capacity, but
this winter may be
colder than last. Gas
demand is trending
down.



Brent, USD/barrel, in the long and the short term
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OPEC+ cuts ...

... but supply growth
elsewhere, notably
the US.

Weaker global
economic growth.

Oil markets have (at
times) worried about
the Israel-Hamas
conflict.

For now, the conflict
is limited to a very
small area and the
market reaction is
very muted.
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Urals discount withers

Urals and Brent, USD/barrel
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1.1.2022

1.7.2022 1.1.2023 1.7.2023 1.1.2024 ¢

——Brent/Urals (Rotterdam), %-difference

- Urals (Rotterdam) - Brent, USD difference

Source: Macrobond via ETLA.

EU and G7
restrictions on
exports of Russian
crude and petroleum
products have
lowered Russia’s
export revenues.
However, Russia
now transports oil
mainly without
western insurance.
Also, ESPO pipeline.
According to the FT,
‘official Russian
statistics ... in
October show the
average price
received was above
$80 a barrel.’



US strategic petroleum reserves down
(for good?)

Crude oil stocksin the USA, bill. barrels « The US is now a net exporter of oil
(SPR = Strategic Petroleum Reserves) and oil products

14
1.2
1.0
0.8 U.S. net imports of crude oil and liquid fuels

mEi;IIion barrels per day

forecast
0.6 6
crude oil
0 4 net imports
0.4
4 2

0
0.2
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petroleum
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10.1.1983 10.1.1993 10.1.2003 10.1.2013 10.1.2023 -6 net imports

Jan 2017 Jan 2018 Jan 2019 Jan 2020 Jan 2021 Jan 2022 Jan 2023 Jan 2024

Crude Oil —— Crude Oil, Excl. SPR Crude Oil, SPR Data source: U.S. Energy Information Administration, Short-Term Energy Outlook, November 2023
Note: Petroleum product and other liquids include: gasoline, distillate fuels, hydrocarbon gas liquids,
Sources: EIA, Macrobond. jet fuel, residual fuel oil, unfinished oils, other hydrocarbons/oxygenates, and other oils. eia’
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Disruptions in the petroleum market

3:2:1 Brent Crack Spread, USD (Proxy for refining margin:
difference between the purchase price of crude oil and the
selling price of finished products)
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Source: Macrobond.
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Total margins for petrol (E95 consumer price) in Finland,
€/l (i.e. excl. crude oil, €/S, and taxes)
(Sources: Statistics Finland and ETLA's calculations)
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Metals and crude move In tandem
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Note: USD. Index: Cu 38,4 %, Al 26,7 %, Fe 18,9 %, Ni 8,1 %, Zn 4,1 %,Sn 2,1 % ja Pb 1,8 %.
Sources: World Bank, Macrobond.

ETLA | Economic Research



Food

ETLA | Economic Research



El Nino for a change

FIGURE 11 EI Niho: strength and prices

The strength of current el Nifio is moderate, with a 75 to 85 percent chance
of a strong ElI Nifio by winter in the Northern Hemisphere. El Nifio is
historically associated with higher prices for agricultural commodities.

A. El Nino strength B. El Nino and prices
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Sources: Bloomberg; National Oceanic Atmospheric Administration (NOAA); World Bank.
A. The ENSOQ (EI Nifio Southern Oscillation) Index represents a centered three-month mean SST
(Sea Surface Temperature) anomaly for the Nifio 3.4 region (i.e., 50N-508,1200-1700W). According

El Nino and Rainfall

El Nifio conditions in the tropical Pacific are known to shift reinfall patterns in many different parts of the world. Although they vary somewhat from
one El Nifio to the next, the strongest shifts remain fairly consistent in the regions and seasons shown on the map below.
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Food prices down from peak, but remain

elevated

World market prices (IMF, USD), 2016 = 100
300

250 -

200

150

100

50

0 ' | ! |
1.1.2000 1.1.2010 1.1.2020
——Food Index ——~Cereal Index
Meat Index ——Vegetable Oil Index

ETLA | Economic Research

300

250

200

150

100

50

0 | : | - | - | -
1.1.1990 1.1.2000 1.1.2010 1.1.2020

—Energy Index =—=Fertilizers Index

Note: USD 2010 = 100. Sources: World Bank, Macrobond.

Note: USD. Natural phosphate rock (16.9%), phosphate (21.7%), potassium
(20.1%), and nitrogenous (41.3%). Sources: World Bank, Macrobond.

A. Number of people with food
insecurity by fragility and conflict
situations
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Some
forecasts
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World Bank Forecasts (october 2023)

TABLE 1 World Bank Commodity Price Forecasts

INDEXES (in nominal U.S. dollars, 2010 = 100)

Total 1
Energy 2
Non-Energy
Agriculture
Beverages
Food
Oils and Meals
Grains
Other food
Raw Materials
Timber
Other raw materials
Fertilizers
Metals and Minerals 3
Base Metals 4
Precious Metals 5

PRICES (in nominal U.S. dollars)
Energy

Coal, Australia

Crude oil, Brent

Natural gas, Europe

Natural gas, U.S.
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$/mt
$/bbl
$/mmbtu
$/mmbtu

101.0
95.4
112.5
108.3
93.5
121.8
1271
123.8
113.1
82.9
90.4
74.8
152.3
116.4
117.7
140.2

138.1
70.4
16.1

3.9

143.3
152.6
124.4
122.7
106.3
143.7
145.2
150.4
135.6

80.3

80.1

80.5
235.7
115.0
122.4
136.8

3449
99.8
40.3

6.4

109.6
108.6
111.5
113.9
106.3
131.1
120.4
1334
142.9

76.0

79.9

71.8
156.5
1014
107.8
138.4

175.0
84.0
13.0

27

105.1 § 1046
1037 103.0
108.0 107.8
1122 109.71
100.9  100.4
129.1 1247
117.3 1141
1206 1229
1441 T 1403
769  78.1
s12 T s25
722 732

1324 11954
966 102671
1023 11051

1451 T 1315
1300 1100
81.0  80.0
125 130
33 40

D. Commodity price projections
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F. Changes in base metals prices
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World crude oil and liquid fuels production Components of annual change

EIA forecasts (November 2023) 165 e P BPnOATEe P U _oree countien
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70.89 100.94 83.99 93.24 monthly history
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85
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(dollars per gallon) ' ' ' ’ forecast
0 « T T T -2
U.S. crude oil 2021 2022 2023 2024 2021 2022 2023 2024
pr?quc“o" 11.27 11.91 12.90 13.15 Data source: U.S. Energy Information Administration, Short-Term Energy Outlook, November 2023 eial
(million barrels per
day)
Natural gas spot World liquid fuels production World liquid fuels consumption
i million barrels per day million barrels per day
price . 3.91 6.42 267 325 120 120
(dollars per million forecast farecast
BTU) 100 100
U.S. LNG exporis
(billion cubic feet per 976 1059  11.80  12.29 Ul non-OPEC S non-OECD
day)
60 60
« According to the EIA 40 40
* Crude oil prices will rise Pl Organization of the Pl Organization for
. . Petroleum Exporting Economic Cooperation
* Increased production outside of OPEC g Countries (OPEC) Ml and Development (OECD)
* Increased demand outside of OECD 2021 2022 2023 2024 2021 2022 2023 2024
) L|qU|d fue|S demand FISGS by about the Data source: U.S. Energy Information Administration, Short-Term Energy Outlook, November 2023 eia,

same rate as world GDP
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Kiitos mielenkiinnostanne!
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Thank you for your interest!
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