


Supply and Demand 1in Minerals and Fuels

By Type, 19492005
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US Gasoline Prices 1919-2007

Real (2006=1) Price

Nominal Price
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Soviet/Russian political history v oil price
Brent crude* oil price per barrel, $, 2013
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Consumption & Price of Iron 1880-1998

Figure 2.8 Consumption and Price of Iron, 1880-1995
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Consumption & Price of Copper 1880-1998
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Demand Curve

Shows amount purchased as a function of price

Depends on:

- ITncome

- tastes

- prices of competitive products

- prices of complementary products
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Supply Curve

Amount offered for sale as a function of price

Depends on costs of production, which in turn
depend on

- costs of 1nputs

- technology







The Market Mechanism

Price
($ per unit)

The curves intersect at
equilibrium, or market-
clearing, price. At P, the
quantity supplied is equal
to the quantity demanded
at Q, .

D

Q, Quantity



The Market Mechanism

e Characteristics of the equilibrium or market
clearing price:

n Qp = Qg

m No shortage

m No excess supply

m No pressure on the price to change




Demand Curve -Income or Population Rises
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Demand Shifts
]




Supply shifts due to new mines...
1
2




Demand & Supply shift

Q1 Q2



The Market Mechanism

Price
($ per unit)
Surplus
Ploco o N o —
Assume the price is P, , then:
1)Q:Q>Qy: Q,
2) Excess supply is Q,:Q,.
Py|-------------- 3) Producers lower price.

4) Quantity supplied decreases
and quantity demanded
increases.

5) Equilibrium at P,Q;
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The Market Mechanism
ASurplus

e The market price 1s above equilibrium
B There 1s excess supply
B Producers reduce prices

B Quantity demanded increases and quantity
supplied decreases

B The market continues to adjust until the
equilibrium price 1s reached.




The Market Mechanism

Price
($ per unit)

Assume the price is P, , then:

1)Q,:Q;>Q: Q,

2) Shortage is Q,:Q,.

Psl----—-=----- 3) Producers raise price

4) Quantity supplied increases
and quantity demanded
decreases.

P,l----&----- 5) Equilibrium at P;, Q,

—p>

Q1 Q3 Q2 Quantity




The Market Mechanism
‘Shortage

e The market price 1s below equilibrium:
B There 1s a shortage
B Producers raise prices

B Quantity demanded decreases and quantity
supplied increases

B The market continues to adjust until the new
equilibrium price 1s reached.




The Market Mechanism

Market Mechanism - Summary:

1) Supply and demand 1interact to
determine the market-clearing price.

2) When not 1n equilibrium, the market will adjust
to alleviate a shortage or surplus and return the
market to equilibrium.

3) Markets must be competitive for the
mechanism to be efficient.




Competitive Market

A competitive market 1s one in which a large
numbers of producers compete with each other
to satisfy the wants and needs of a large
number of consumers. In a competitive market
no single producer, or group of producers,
and no single consumer, or group of
consumers, can dictate how the market
operates. Nor can they individually determine
the price of goods and services, and how much
will be exchanged.




Consumption & Price of Copper 1880-1998
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Supply and Demand for Copper 1900-1950-1995
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Long-run path of price & consumption



The Long-Run Behavior
of Natural Resource Prices

e Observations

B Consumption of copper has increased about a
hundred fold from 1880 through 1998 indicating
a large increase 1n demand.

B The real price for copper has remained
relatively constant.




Changes In Market Equilibrium
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Changes In Market Equilibrium

e Conclusion

B Decreases 1n the costs of production have
increased the supply by more than enough to
offset the increase in demand.




Price elasticity of demand:

Measures responsiveness of demand to price.

Defined as E = (AQ/Q)/(AP/P) = (AQ/AP)*(P/Q)

Why is it defined in proportional terms?

- Unit free.
- Scale sensitive.

A negative number.







Supply Elasticity

e The responsiveness of supply to price
changes.

e (AS/S)/(AP/P), proportional change in
supply divided by proportional change in
price.

e Usually positive.







Short-run vs. long-run elasticities

Critical in understanding o1l market, energy
markets, metal markets

Responding to a price movement takes time -
possibly many years

Long-run elasticity measures total response

Short-run elasticity measures immediate
response




Short-run
demand
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Why is Supply Inelastic in the Short Term?




Why is Supply Inelastic in the Short Term?




Why is Supply Inelastic in the Short Term?




Why is Suppijﬁielafswtic in the Short Term?




Why is Demand Inelastic in the Short Term?
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Demand and Supply

e demand and supply curves provide tools for

analyzing how various shocks (input costs,

customers income, competitors prices,

etc.) affect sales and prices.

e Elasticities provide summary numbers

e Short Run # Long Run. Use numbers
appropriate to the time scale of the decision
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Gordon Terminal, Port of New Jersey, Bayonne, NJ
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Houston Ship Channel
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Terminal Island, Los Anggles CA
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NONPRECIOUS METALS MINES
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EXPLANATION OF SYMBOLS AND MAFP UNITS

LITHOLOGIC MAP UNITS
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Oregon Exports by Major Industry

(1Q 1997 - 2Q) 2010, current dollars)
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Iron Ore Imports: EU Japan South Korea

Thousands of tonnes
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Coal Imports: EU Japan South Korea  China

Thousands of tonnes
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World Uranium Production by Country
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To Asia TS
Refined Copper Trade

Exporters

ithausand metric tannes) Importers

ithousand metric tonnes)

kazakhstan 287
Lambia 304

Peru 363

Foland 208 1.5, 632 Taipei, China 590

Canada 381 France 528

Other

Russia 521

Other 1648 Germany 527

[taly 450

F. Korea 396
Japan 353
Chile 2032 2 UK. 366




1,650 = 000 b/d)

Western Europe

QUAEE11 | Production 5,337
Gas-156.6  RoMing capadiy-14434

>

MNorth America
DI54364  Production.10,770
Gas158.0  Relning capacity- 19,978

Central and South America

OIE85T  Production-6 204
GasILT  Relning capacity-G 48

Africa
OIFT480  Procuction-6,631
Cas3047  Refinng capacity-3,044

"

Asla-Pacific
OIM4ISE5  Production-, 0
f’ ‘ GnIEs  Raning cmdty-19,54
(TS

Eastem Europe and F.S.U. -
OIL50,004 | Production.7 266
Cn-2.002.1 Refning @pmcity-12,049

Middle East ] ‘)

OILETS E36 Production-20.33
Gas1 7402 Refing caipadiy-5 953




Figure 1. U.S. net energy imports continue to decline m the near
term, reflecting increased o1l and natural gas production

coupled with slow demand growth

U.S. net energy imports
quadrillion Btu

History 2013 Projections
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\ High Oil Price
20 \
- High Oil and Gas Resource
2005 2010 2015 2020 2025 2030 2035 2040

Source: EIA, Annual Energy Outlook 2015



SELECTED NONFUEL MINERAL MATERIALS

Eommodity Percent

ARSENIC TRIQXIDE 100

BAUXITE and ALUKINA 100

BISMUTH 100

COLUMBIUM (nlobium) 100

FLUCRSPAR 100

GRAPHITE (natural) 100

MANGAMNESE 100

WICA, sheet (natural) 100

STRONTIUM 100

THALLIUK 100

THORIUM 100

¥TTRIUM 100

GEMSTOMES o9 1|
AMTIMONY E5 [
TIK ES [
TUNGSTEM E1 |
CHROMILUM ED

POTASH EQd

TANTALUM Ed

STOME (dimenslan) 7 1
TITAMIUM COMCENTRATES 77 |
COBALT 73 |
RARE EARTHS 72 |
ICOIME £3

BARITE &7

NICKEL &3

FEAT 57

TITAMIUM [spongs) 44 |

DIAMOND (duss, grit and powser) 41 |

MAGHESIUM COMPOUNDS 40 {

PUMICE a5 |

ALURINUK a0

SILICON a0

ZING a0

GYPSUM b

MAGHESIUM METAL o] 1

COPPER a7 |

WITROGEN (Meed), AMMOMNIA 25 |

CEMENT 3 |

WICA, scap and flake (natural) 23 |

IRON and STEEL 2 |

LEAD 0 |

CADKIUM 13 [

IRON CRE 17 |

SULFUR 17 1

SALT 15 |

SILVER 14 |

PEALITE 13 1

ASBESTOS 7

PHOSPHATE ROCK 7

TALC &

IRON and STEEL SCRAP 3l

BERYLLILAM 2

Additional mineral commgdiies for which thers 15 some Import depengency includs:

Galllum France, Russla, Canada, Kazakhsian
Germanium Russla, Gelgium, China, United Kingdom
Indium Canada. China, Russla, France
Kearcury Russla, Canada, Kyrgyzsian, Spain

Platinum South Africa, United Kingdom, Russla, Germany

Rhenlum
Selenium
Vanadum
Wemlcullte
Zircanium

Major Sources [1335-38]1
China, Chile, Mexico

Australla, Guinea, Jamalca, Brazl
Belglum, Mexico, United Kingdom, China
Brazll, Canada, Germany, Russia
China, South Africa, Mexico

Mexico, Canada, China, Madagascar
South Africa, Gabon, Australa, France
india, Seiglum, Gemany, China
Mexica, Gemany

Selglum, Mexlco, Germany, United Kngdom
France

China. France, Unked Kingdom, Japan
israel, Beigum, India

Ching, Ballvia, Mexico, South Africa
Brazll. Indonesia, Sollvia, China

China, Russla, Balwia, Gamany

South Africa, Russla, Turkey, ZImbabra'e
Canada, Russla, Balarus

Australa, Thalland, China, Gemany
Haly, Indla, Canada, Spain

South Africa, Australla, Canada, Indla
MNorway, Finland, Canada, Zamibla
China, France, Japan, United Kingdom
Chile, Japan, Russla

China, Indla, Mexico, Morooso

Canada, Russla, Nonway, Australla
Canada

Russla, Japan, Kazakhstan, China
Ireland, China, Russla

China, Canada, Ausina, Greece
Greecs, Turkey, Ecuador, Italy

Canada, Russla, Venezuela, Mexion
Morway, Russia, Brazll, Canada
Canada, Mexico, Pen

Canada. Mexlco, Spain

Canada, Russla, China, Isragl

Canada, Chile, Mexlco

Trinidad and Tobago, Canada, Mexlco, Venezuela
Canada, Spaln, Venazuela, Greece
Canada, Indla, Finland. Japan
Eurcpean Unlan, Canada, Japan, Russla
Canada, Mexico, Peru, Ausiralia
Canada, Belglum, Germary, Australla
Canada, Brazll, Venezuela, Australla
Canada, Mexlco, Venezuela

Canada, Chile, Mexlco, The Bahamas
Mexicn, Canada, Peny, Chile

Greeos

Canada

Morocco

China, Canada, Japan

Canada, United Kingdom, Venezueta, Mexico
Kazakhstan, Russla, Canada, Germany

"in descanding crder of import share.

Chille, Germany, Kazakhstan, Russla
Canada, Phllippines, Belgium, Japan
South Afca. China

South Africa. China

South Afica, Australla




Source: U.S. International Trade in Goods and Services
Balance of Payment Goods and Services: United States
Jan-1992 to Dec-2016

Seasonally Adjusted Balance
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Figure 1. U.S. net energy mmports continue to dechine in the near
term, reflecting mcreased o1l and natural gas production
coupled with slow demand growth

U.S. net energy imports
quadrillion Btu
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Source: EIA, Annual Energy Outlook 2015












Comparative Advantage depends on Productivity Ratios
Units per day for two countries:

Product Country A Country B
Copper 1 per day 3 per day

Silver 2 per day 4 per day






Silver

6

S

1

Country A
Production
Possibility
Frontier
/Specialization (0,2)
Autarchy (0.5, 1)
/ Specialization (1,0)
Copper

2 3 4 5 6



Silver

Country B
Production
Possibility
Frontier

Specialization (0,4)

Autarchy (1.5, 2)

Specialization (1,0)

1 2 3 4 5 g Copper



Silver

Countries A+ B
Production
Possibility
Frontier

(3,2) With Free Trade:
A produces only Silver
B produces only Copper

Copper









Recent Critiques of Trade:
1999 Seattle Protests

Abuse of Child Labor

Dupont, ADM, etc genetically modified
seeds and pesticides

Globalization’ s impacts on national
sovereignty



Continuing Critiques

Mercantile Exchange Rate Policies
Copyright Infringement
Professional Services

Corporate Accounting Practices
NAFTA

Loss of jobs to other countries
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