
Malton Sheep Market, UK 
http://www.flickr.com/photos/nickhawkes/2296154165/ 



Supply and Demand in Minerals and Fuels 
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US Gasoline Prices 1919-2007 
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Consumption & Price of Iron  1880-1998 



Consumption & Price of Copper  1880-1998 
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Demand Curve  
Shows amount purchased as a function of price 
 
Depends on: 

 - income 
 - tastes 
 - prices of competitive products 
 - prices of complementary products 



The Market Mechanism 
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Demand as a  
“Function of Price”. 
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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 inputs 
 - technology 



The Market Mechanism 
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The Market Mechanism 
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The curves intersect at 
equilibrium, or market- 

clearing, price.  At P0 the 
quantity supplied is equal 
to the quantity demanded 

at Q0 .  
P0 

Q0 
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The Market Mechanism 
●  Characteristics of the equilibrium or market 

clearing price: 
■  QD = QS 
■  No shortage 
■  No excess supply 
■  No pressure on the price to change 



Demand Curve -Income or Population Rises 
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Demand Shifts 
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Supply shifts due to new mines . . . 
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Demand & Supply shift 



The Market Mechanism 

D 

S 

Q1 

Assume the price is P1 , then: 
1) Qs : Q1 > Qd : Q2  
2) Excess supply is Q1:Q2. 
3) Producers lower price. 
4) Quantity supplied decreases  

 and quantity demanded  
 increases. 

5) Equilibrium at P2Q3 

P1 

Surplus 

Q2 Quantity  

Price 
($ per unit) 

P2 
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The Market Mechanism 

●  The market price is above equilibrium 
■ There is excess supply 
■ Producers reduce prices 
■ Quantity demanded increases and quantity 

supplied decreases 
■ The market continues to adjust until the 

equilibrium price is reached. 

A Surplus 



The Market Mechanism 
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Shortage 

Quantity  

Price 
($ per unit) 

Assume the price is P2 , then: 
1) Qd : Q2 > Qs : Q1 
2) Shortage  is Q1:Q2. 
3) Producers raise price. 
4) Quantity supplied increases 

 and quantity demanded     
 decreases. 

5) Equilibrium at P3, Q3 

Q3 

P3 



The Market Mechanism 

●  The market price is below equilibrium: 
■ There is a shortage 
■ Producers raise  prices 
■ Quantity demanded decreases and quantity 

supplied increases 
■ The market continues to adjust until the new 

equilibrium price is reached. 

Shortage 



The Market Mechanism 
●  Market Mechanism - Summary: 

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

 2) When not in 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 is 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 



Supply and Demand for Copper 1900-1950-1995 



The Long-Run Behavior 
of Natural Resource Prices 

●  Observations 
■ Consumption of copper has increased about a 

hundred fold from 1880 through 1998 indicating 
a large increase in demand. 

■ The real price for copper has remained 
relatively constant. 

Modified from Geoffrey Heal 2004 
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S1950 
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Long-Run Path of 

Price and Consumption 

Changes In Market Equilibrium 

Quantity  
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Modified from Geoffrey Heal 2004 



●  Conclusion 
■ Decreases in the costs of production have 

increased the supply by more than enough to 
offset the increase in demand. 

Changes In Market Equilibrium 



Price elasticity of demand: 
Measures responsiveness of demand to price. 

Defined as E = (ΔQ/Q)/(ΔP/P) = (ΔQ/ΔP)*(P/Q) 

Why is it defined in proportional terms? 

 - Unit free.   

 - Scale sensitive. 

A negative number. 



Demand Elasticity 

Quantity  

Price 
($ per unit) 

Unitary -1 Inelastic < -1 

Elastic > -1 



Supply Elasticity 

●  The responsiveness of supply to price 
changes. 

●  (ΔS/S)/(ΔP/P), proportional change in 
supply divided by proportional change in 
price. 

●  Usually positive. 



Supply Elasticity 

Quantity  

Price 
($ per unit) Unitary +1 

Inelastic >1 

Elastic < 1 



Critical in understanding oil 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 vs. long-run elasticities 



Short-run drop 
in demand 

Long-run drop  
in demand 

Po 

P1 

Short-run 
demand 

Long-run  
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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 Demand Inelastic in the Short Term? 



Why is Demand Inelastic in the Short Term? 



Demand and Supply 

●  demand and supply curves provide tools for 

analyzing how various shocks (input costs, 

customers’ income, competitors’ prices, 

etc.) affect sales and prices. 
●  Elasticities provide summary numbers  
●  Short Run ≠ Long Run.  Use numbers 

appropriate to the time scale of the decision 





Gordon Terminal, Port of New Jersey, Bayonne, NJ 

http://www.gordonterminal.com/images/fullscreen/b-loc-b-b.jpg 



Houston Ship Channel 

http://farm3.static.flickr.com/2324/2054441122_d28cb993bb.jpg 



Terminal Island, Los Angeles, CA 

http://www.cnsm.csulb.edu/departments/geology/people/bperry/GrantPhotos/CatalinaFeb06/040Pier400TermIslandFishHarborFeb06L.jpg 



Rotterdam, NL 

http://i2.cdn.turner.com/cnn/2013/images/08/13/port.of.rotterdam,.dick.sellenraad,.aeroview.jpg 

 
 



http://www.portstrategy.com/__data/assets/mercator_image_highres/0008/142973/Aerial_View_of_PSA_Singapore_Terminals_2.jpg 

Singapore 









http://oregoneconomicanalysis.files.wordpress.com/2010/08/export_industries.jpg 



Iron Ore Imports:   EU    Japan     South Korea      China 
Thousands of tonnes 

http://google.brand.edgar-online.com/EFX_dll/EDGARpro.dll?FetchFilingHtmlSection1 
?SectionID=7572776-269841-343688&SessionID=cXRfHqQv68-PZ27 



Coal Imports:   EU    Japan     South Korea      China 
Thousands of tonnes 

http://google.brand.edgar-online.com/EFX_dll/EDGARpro.dll?FetchFilingHtmlSection1 
?SectionID=7572776-269841-343688&SessionID=cXRfHqQv68-PZ27 



World Uranium Production by Country 





Refined Copper Trade 









http://www.economist.com/images/mt_blog/freeexchange/TradeDeficitSep2000.jpg 





Ricardo’s Comparative 
Advantage 

Easy to Use Version 
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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 



   Autarchy:  
 
economic policy of national independence 
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Specialization (0,2) 

Autarchy (0.5, 1) 

Specialization (1,0) 
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Production 
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Autarchy (1.5, 2) 

Specialization (0,4) 

Specialization (1,0) 
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(3,2)   With Free Trade: 
 A produces only Silver 
 B produces only Copper 

Silver 

Copper 

Countries A + B 
Production 
Possibility 
Frontier 

A B 
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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 



Globalization 

●  Trade in resources and labor is one thing 
●  Do these arguments apply to trade in 

financial instruments? 
●  Do they apply to “free capital” investments? 
●  Do they apply to pollution? 



Almost the final word: 
 
“The prinicple of comparative advantage restated: Whether or 
not of two regions is absolutely more efficient in the production 
of every good than is the other, if each specializes in the 
products in which it has a comparative advantage (greatest 
relative efficiency), trade will be mutually profitable to both 
regions. Real wages of the productive factors will rise in both 
places. 
 
An ill-desigined prohibitive tariff, far from helping the protected 
factor of production, will instead reduce its real wage by making 
imports expensive and by making the whole world less 
productive through eliminating efficiency inherent in the best 
pattern of specialization and division of labor” Samuelson 1964 



Whenever 
Trade 

Increases 
Someone’s 
ox may be 
gored . . . 



Whenever 
someone’s 

ox is 
gored . . . 

Trade might 
be blamed. 


