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Overview of Lectures

Lecture 1:
i. review of dynamic decision‐making
ii. efficiency and intergenerational equity
iii. macro approach to sustainability

Lecture 2:
i. sustainability criteria
ii. conservation of non‐renewable and renewable resources

Lecture 3:
i. natural resources and reproducible capital
ii. sustainability and national accounting



Overview of Macroeconomic Approach



An Arbitrary Utility Stream

U
til
ity

Time

present
medium run

long run

poorest generation



Intertemporal (Intergenerational) Preferences



Discounted Utility:
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The Popularity of Discounted Utility



Desirable Axioms of Intertemporal Preferences



Desirable Axioms of Intergenerational Preferences



Impossibility



Alternative Criteria



1. Undiscounted Utility – Ramsey Criterion
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Maximin – Rawls Criterion
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Green Golden Rule (GGR)
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Chichilnisky Criterion (CC)
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Bentham-Rawls Criterion (BR)
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Issues with Alternative Criteria



Model 1: The “Cake-Eating” Economy



The “Cake-Eating” Economy



The “Cake-Eating” Economy



The “Cake-Eating” Economy



The “Cake-Eating” Economy: Details



The “Cake-Eating” Economy under Alternative Criteria



Valuing Environmental Assets



Modeling the Valuing of Environmental Assets



Valuing the Depletable Stock
indifference 
curves



Model 2: Valuing the Cake in the Cake-Eating Economy



Model 2: Valuing the Cake in the Cake-Eating Economy



Model 2: Valuing the Cake in the Cake-Eating Economy



Phase Diagram



Phase Diagram

optimal path



Solution under Alternative Criteria

indifference 
curves



Solution under Alternative Criteria

indifference 
curves



Valuing the Cake (Model 2) under Alternative Criteria



Renewable Resources



Model 3: Renewable Resources



Model 3: Renewable Resources



Phase Diagram



Phase Diagram

optimal path



Solution Under the Green Golden Rule



Solution Under the Rawls Criterion



Chichilnisky Criterion



Solution with Chichilnisky Criterion and Declining Discount



Renewable Resources (Model 3 ) under Alternative Criteria



Taking Stock and Next Steps



Homework: the Dasgupta-Heal Model


