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Figure 2:  Development Paths for Countries with Ores and Petroleum 
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Figure 3:  Development Paths for Countries with Cropland 
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Figure A-1 
Product Mix Determination 
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This figure explains how a limited supply of labor, capital and forestland is efficiently allocated among the 
productive activities of “hunting,” logging, “fuelwood,” sawmills and paper mills, where “hunting” refers to various 
labor-intensive ways of using the natural resource including fishing and trapping, and “fuelwood” refers to labor-
intensive processing. 

The vertices labeled capital, labor and forestland represent pure activities that use only one of the inputs.  The line 
connecting the labor vertex with the capital vertex represents combined activities that use both labor and capital but 
no forestland.  The activities on this line are ordered from least to most capital intensive:  “fuelwood,” sawmills, and 
paper mills.  The “hunting” activity lies on the line connecting the labor vertex with the forest vertex, thus 
representing a primitive way of direct exploitation of the natural resource that uses very little capital.  The logging 
activity, in the center of the diagram, uses all three inputs.  The absence of a forestland input into “fuelwood,” 
sawmills and paper mills reflects the implicit assumption that logs, lumber, chips and pulp are traded products and 
can be imported if needed.  It is only hunting and logging that constitute competing uses of the forestland. 

These activities are connected with dashed lines to divide the figure into “cones of diversification” that represent the 
optimal product mixes as a function of the supply of land, labor and capital. 
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Figure A-2 
Log Export/Import Determination 
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This figure identifies the relative supplies of capital, labor and forestland that lead to the exporting/importing of logs.  
It is assumed that logs are used only in sawmill operations, and that chips that are used in pulp mills are byproducts of 
sawmill operations.  (This is not critical to the argument.)  A new activity is placed on the line connecting the sawmill 
point with the logging point.  This represents an integrated logging/sawmill operation going from forest to cut lumber.
A country with this balance between sawmills and logging thus neither imports nor exports logs, since the processing 
capacity at home exactly matches the log availability.  If there are more sawmills, logs are imported; if there are fewer 
sawmills, logs are exported. 

The dark lines connecting this integrated processing point with the fuelwood point and with the paper mill point 
identify resource supplies that lead to similarly balanced logging and sawmills.  Below these lines, logs are imported.  
Above the lines, logs are exported. 
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Figure A-3 
Effect of a Log Export Restriction on Product Mix 
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In place of the pure logging activities, the export restriction substitutes the integrated operation combining 
sawmills and logging.  This creates two new cones of diversification:  one the triangle with hunting, forests, and 
the integrated operation at the vertices; the other is the triangle with paper/pulp mills, forests and the integrated 
operations at the vertices.   

This solution applies in a time frame in which capital and labor can be redeployed among the activities, but the 
total amount of capital and labor cannot be altered by saving or immigration or emigration or natural labor force 
growth.  In the longer run, the higher wages will attract workers to the affected region and the lower return on 
capital will deter investment.  The arrows in the figure represent combinations of labor inflow and capital 
outflow that balance logging with sawmills and that undo the effect of the export restriction by rendering it 
nonbinding. 
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Table A-1 
Effect of a Log Export Restriction  

Absent Capital and Labor Migration 
 

Canadian Prices and Outputs  
   
  Stages of Development 
  W I-a I-b II-a II-b III-c 

Factor Prices     
 Forestland 0 - - - - - 
 Labor 0 + + + - + 
 Capital - - - + + - 
 Logs (shadow price) - - - - - - 
        

Outputs       
 Hunting - + + + + 0 
 Logging - - - - - - 
 Fuelwood 0 - - - - 0 
 Sawmills + + + + + + 
 Paper Mills 0 0 0 0 0 + 
   
 Natural Product Mix  
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Table A-2 
Effect of Changes in Log and Lumber  

Prices on Returns to Factors 
 

  Stages of Development 
 W I II III 

Factor Prices    
 Logs + + + + 
 Forestland 0 + + + 
 Labor 0 - 0 0 
 Capital + + 0 0 
  
 W I II III 

Factor Prices    
 Lumber + + + + 
 Forestland 0 0 - - 
 Labor 0 0 - + 
 Capital 0 0 + - 
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