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COURSE OUTLINE

We analyze some of the main problems regarding the exploitation of natural resources.
The objective is to gain a better understanding as to why agents take decisions that lead to
sub-optimal uses of natural resources. The role of the state and political-economic issues are
discussed. The course is intended to be relevant to both developed and developing countries.

We first consider static models of resource use. This provides a simple framework to
analyze basic institutional arrangements and some policy implications.

Dynamic models of natural-resource use are considered in the second part. We consider
explicitly the cases of fisheries and non-renewable resources, such as mineral and oil deposits.
Extensions to other resources, such as water, forest, game, or pastures, may be introduced.
Some policy measures are discussed.

In the final part of the course, we analyze in more details how institutions affect decisions
to use resources.

Evaluation: There will be two mid-term tests and one final exam counting for 20% and
50% respectively. The final exam is cumulative.

Although a course in natural-resource economics can be somewhat technical, it remains
a course in economics as a social science. Much emphasis is thus put on interpreting the
results and discussing their implications for society and economic policy. The evaluation will
reflect this.

The ability to interpret and discuss results can only be properly achieved through long-
term maturation of ideas. Students are thus expected to be up-to-date in their weekly
material. To this end, exercises will be assigned every week. An individual hand-written
copy is to be submitted the following week in person during the class break. Solutions will
be provided but individual copies will not be corrected. It goes without saying that class
attendance is mandatory. Assiduous attendance and assignment completion will make up
for the last 10%.

N.B. My Office hours are on Tuesdays 13h30 to 15h00 (please double-check the course’s
website for eventual changes of hours). Students are expected to consult the courses’ web
page on a weekly basis for up-to-date information regarding assignments, mid-term dates,
office hours changes, etc.



THEMES!
A. Static Analysis of Resource Exploitation
1. Review: Elements of Game theory
e Read: (Varian 1992, 15.1 to 15.4 )
2. Land use, Land Value, and the Concept of Rents (Hartwick and Olewiler 1998, ch 3)
3. Exclusive Property and Free Access

e Read: (Dasgupta and Heal 1979, ch 3, except section 6) (Gordon 1954)
e References: (Eggertsson 1990, chap 4)(Hartwick and Olewiler 1998, ch 3)(Smith
1968, Brooks, Murray, Salant and Weise 1999, Hardin 1968)

4. A General Equilibrium Analysis of Rural Privatization: Efficiency and Distributional
Considerations (Samuelson 1974, Cohen and Weitzman 1975)

5. The Anti-Commons (Buchanan and Yoon 2000, Heller 1998)
B. Dynamic Models of Resource Exploitation

1. Resource Depletion, Scarcity, and Sustainability (Perman, Ma, McGilvray and Com-
mon 2003, ch 2 and 14)(Hanley, Shogren and White 1997, ch 8)

2. Elements of Capital Theory (Hanley et al. 1997, ch 7)(Clark 1976, chapter 3)(Nicholson
1992, chapter 24)

3. Introduction to optimal control and the maximum principle

e Read: (Chiang and Wainwright 2005, chapter 20)
e References: (Perman et al. 2003, ch 14 and website)(Chiang 1992)

4. The Economics of the Fishery

(a) Steady-State Analysis

e Read: (Perman et al. 2003, ch 17, sections ?77)

e References: (Hartwick and Olewiler 1998, ch 4)(Pearce and Turner 1990, ch
17)

(b) The Industry Supply Curve

e References: (Hartwick and Olewiler 1998, ch 4)
(c) Dynamics and Present-Value Maximizing

e Read: (Perman et al. 2003, ch 17)

!Themes, references, and their timing are subject to change.
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(d) Regulation of the Fishery

e References: (Perman et al. 2003, ch 17)(Hartwick and Olewiler 1998, ch
5)(Conrad and Clark 1987, section 2.8)(Baumol and Oates 1988, p. 237-
38)(Weitzman 1974)(Dasgupta and Heal 1979, sections 1 to 3)

5. The Economics of Non-Renewable Resources
(a) A basic two-period model
(b) The T-period problem in discrete time
(¢) The social optimum with rising prices
(d)
)

(e) Continuous-time analysis

The competitive mineral industry

e Read: (Perman et al. 2003, ch 15)
e References: (Hartwick and Olewiler 1998, ch 8)(Pearce and Turner 1990, ch 15)

6. The Economics of Forest and Water Resources (if time permits)
C. Property Regimes, Transaction Costs, Conflict and Cooperation

1. Review: Elements of Game theory
e Read: (Varian 1992, 15.4 (mixed strategy) to 15.6, 15.10, 15.11)
2. Coase’s Insights (Coase, 1960; Coleman, 1990, chap. 3)
3. Privatization with Exogenous Transaction Costs: Reconsidering Efficiency

e Read:

e References: (Samuelson 1974, Cohen and Weitzman 1975, de Meza and Gould
1992)

4. Endogenous Enforcement, Conflict and Resource Exploitation
e Read: (Mendelsohn 1994, Hotte 2001, Hotte 2005)
e References:

5. Common Property Resources and Cooperation

e Read: (Stevenson 1991, Seabright 1993)

e References: (Ostrom 1990, chap 1, 2 and 3)(Baland and Platteau 1996, chap 4,
5 and 6) (Coleman 1990, chap 9 and 10)(Eggertsson 1990, chap 2 and 3)(Ostrom
2000)(Dayton-Johnson and Bardhan 2002)

6. Evolution of Property Regimes



e Read: (Fitzpatrick 2006)

e (Sethi and Somanathan 1996)(Eggertsson 1990, chap 8)(Coleman 1990, chap 11
and 12)(Deiniger 2003)

7. Population Growth and Renewable Resources

e (Brander and Taylor 1998, André and Platteau 1998)

References

André, Catherine, and Jean-Philippe Platteau (1998) ‘Land relations under unbearable

stress: Rwanda caught in the malthusian trap.” Journal of Economic Behavior and
Organization 34, 1-47

Baland, Jean-Marie, and Jean-Philippe Platteau (1996) Halting Degradation of Natural Re-
sources: Is there a Role for Rural Communities (Rome, Italy: Food and Agriculture
Organization of the United Nations and Oxford University Press)

Baumol, William J., and Wallace E. Oates (1988) The theory of environmental policy, 2 ed.
(Cambridge, England: Cambridge University Press)

Brander, James A., and M. Scott Taylor (1998) ‘The simple economics of easter is-

land: A ricardo-malthus model of renewable resource use.” American Economic Review
88(1), 119-138

Brooks, Robin, Michael Murray, Stephen Salant, and Jill C. Weise (1999) ‘When is the
standard analysis of common property extraction under free access correct? a game-
theoretic justification for non-game-theoretic analyses.” Journal of Political Economy
107(4), 843-858

Buchanan, James M., and Yong J. Yoon (2000) ‘Symmetric tradegies: Commons and anti-
commons.” Journal of Law and Economics XLIII, 1-13

Chiang, Alpha C. (1992) Elements of Dynamic Optimization (New York: McGraw-Hill)

Chiang, Alpha C., and Kevin Wainwright (2005) Fundamental Methods of Mathematical
Economics, 4 ed. (Boston, USA: McGraw-Hill)

Clark, C.W. (1976) Mathematical Bioeconomics (New York: Wiley)
Coase, R. H. (1960) ‘The problem of social cost.” The Journal of Law and Economics 111, 1-44

Cohen, Jon S., and Martin L. Weitzman (1975) ‘A marxian model of enclosures.” Journal of
Development Economics 1, 287-336

Coleman, James S. (1990) Foundations of Social Theory (Cambridge, Mass., USA: The
Belknap Press of Havard University Press)



Conrad, Jon M., and Colin W. Clark (1987) Natural Resource Economics: Notes and Prob-
lems (Cambridge, UK: Cambridge University Press)

Dasgupta, P. S., and G. M. Heal (1979) Economic Theory and Ezhaustible Resources (Wel-
wyn, England: James Nisbet and Co. Ltd and Cambridge University Press)

Dayton-Johnson, Jeff, and Pranab Bardhan (2002) ‘Inequality and conservation on the local
commons: A theoretical exercise.” Fconomic Journal 112, 577-602

de Meza, David, and J.R. Gould (1992) ‘The social efficiency of private decisions to enforce
property rights.” Journal of Political Economy 100(3), 561-580

Deiniger, Klaus (2003) Land Policies for Growth and Poverty Reduction (Washington, DC,
USA: World Bank and Oxford University Press)

Eggertsson, Thrainn (1990) Economic Behavior and Institutions Cambridge Surveys of Eco-
nomic Literature (Cambridge: Cambridge University Press)

Fitzpatrick, Daniel (2006) ‘Evolution and chaos in property rights systems: The third world
tragedy of contested access.” The Yale Law Journal 115, 996-1048

Gordon, H. Scott (1954) ‘The economic theory of a common-property resource: The fishery.’
Journal of Political Economy VXII, 124-142

Hanley, Nick, Jason F. Shogren, and Ben White (1997) Environmental Economics: In Theory
and Practice (New York, USA: Oxford University Press)

Hardin, Garrett (1968) ‘The tragedy of the commons.” Science 162, 1243-1248

Hartwick, John M., and Nancy D. Olewiler (1998) The Economics of Natural Resource Use,
2 ed. (Reading, Mass.: Addison-Wesley)

Heller, Michael A. (1998) ‘The tragedy of the anticommons.” Harvard Law Review pp. 622—
688

Hotte, Louis (2001) ‘Conflicts over property rights and natural-resource exploitation at the
frontier.” Journal of Development Economics 66, 1-21

(2005) ‘Natural-resource exploitation with costly enforcement of property rights.” Ozford
Economic Papers 57(3), 497-521

Mendelsohn, Robert (1994) ‘Property rights and tropical deforestation.” Ozford Economic
Papers 46, 750-756

Nicholson, Walter (1992) Microeconomic Theory: Basic Principles and Extensions, fifth ed.
(Dryden)

Ostrom, Elinor (1990) Governing the Commons: The evolution of institutions for collective
action (Cambridge, England: Cambridge University Press)

5



—(2000) ‘Private and common property rights.” In Encyclopedia of Law and Economics,
ed. Boudewijn Bouckaert and Gerrit De Geest (Edward Elgar and the University of
Ghent) pp. 332-379

Pearce, David W., and R. Kerry Turner (1990) Economics of Natural Resources and the
Environment (Baltimore: The Johns Hopkins University Press)

Perman, Roger, Yue Ma, James McGilvray, and Michael Common (2003) Natural Resource
and Environmental Economics, third ed. (Harlow, U.K.: Pearson Education Limited)

Samuelson, Paul A. (1974) ‘Is the rent-collector worthy of his full hire?” Eastern Economic
Journal pp. 7-10

Seabright, Paul (1993) ‘Managing local commons: Theoretical issues in incentive design.’
Journal of Economic Perspective 7(4), 113-134

Sethi, Rajiv, and E. Somanathan (1996) ‘The evolution of social norms in common property
resource use.” American Economic Review 86(4), 766788

Smith, Vernon L. (1968) ‘Economics of production from natural resources.” American Eco-
nomic Review 56, 409-31

Stevenson, Glenn G. (1991) Comon Property Economics: A General Theory and Land Use
(Cambridge, UK: Cambridge University Press)

Varian, Hal R. (1992) Microeconomic analysis, third ed. (W. W. Norton and Company)

Weitzman, Martin L. (1974) ‘Free access vs private ownership as alternative systems for
managing common property.” Journal of Economic Theory 8, 225-234



