Economics of Non-renewable Resources: Conditions for Optimal Depletion

In economic terms, non-renewable resources are resources of economic value that cannot
be readily replaced at the speed with which they are being consumed. They are available in fixed
quantities. Examples of nonrenewable resources include crude oil, natural gas, coal, and
uranium. These are all resources that are processed into products that can be used commercially
The economics of nonrenewable resources addresses some of the most problematic issues
concerning the sustainability of the world economy. In 1931, Harold Hotelling introduced the
Hotelling rule—the fundamental theoretical principle of non-renewable resource economics in
respect of Conditions for Optimal Depletion or extraction of exhaustible resources or nonrenewable resources. The theory is explained as below.

In hotelling rule, we have hotelling rent also known as user cost. It is the opportunity cost
of postponing extraction of a non renewable resource. If the mineral is extracted now, the present
profit will be earned but there will be depletion of mineral. If the mining is postponed then the
profits can be gained in the future. User cost is thus the present value of the marginal profits

from selling the resource at a future time. This gives the future amount expected from a resource
when the mining is done in future rather than doing it now.
In hotelling rule there are conditions for optimal depletion of the exhaustible resource
.These conditions are:
1. In Perfect competitive market , equilibrium exists when the price is equal to marginal cost.
2. In the case of non renewable resource, the price equals Augmented user cost (AUC) and
equals to marginal cost (MC) plus User cost. Symbolically: P= AUC+U
3. Postponing extraction of the resource for the future involves preference of time.
4. The future price should exceed present price of extraction to provide compensation for the loss
of present earnings resulting from conservation
Diagrammatic illustration of the model:

