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Abstract

The paper focuses on the problem of limited natural resources by ex�

amining a dynamic framework in which the total life�time amount of con�

sumption is �xed� The problem is studied separately for logarithmic and

exponential utility� and separately for nonmyopic and myopic preferences�

The sensitivity of utility to the degree of myopia is in relative terms higher

for exponential than for logarithmic utility�
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� Introduction

One of the biggest problems in the real world is the fact that the stocks of natural

resources are limited� Unless oil� natural gas� and coal are replaced with some

other sources of energy� economic hardship will be inevitable in a relatively near

future� The problem of limited nonrenewable resources really matters� Myopia

may play an important role in the problem of limited resources�

The issue of myopia and related topics has been discussed relatively exten�

sively in the economic literature� Some aspects of myopia in the context of the

permanent income hypothesis are examined by Flavin ������� Stein ������ de�

velops a model in which he studies consequences of the myopic behavior of 	rm

managers� Dresch ����
� considers the three cases of weighting the present and

the future � myopia �the preference of the present relative to the future�� em�

metropia �the correct relative weighting of the present and the future�� and hy�

permetropia �the preference of the future relative to the present�� His study 	nds

some evidence that hypermetropia is more important than myopia in primary

resource markets� Loewenstein and Prelec ������ present important examples of

discounted utility anomalies and discuss implications for savings behavior and

the estimation of discount rates� Barro ������ develops a neoclassical growth

model with a non�constant rate of time preference� He studies the cases with

no commitment and partial commitment regarding future consumption choices�

Lambrecht� Michel� and Thibault ��


� discuss a concept of myopic altruism

in a model in which income �instead of utility� of the future generation enters

the utility of the present generation� Scaramozzino and Marini ��


� justify the

necessity to have a positive social rate of time preference�

The present paper tries to provide a simple dynamic model of limited re�

�



sources� The model is very simple in that there is no production natural re�

sources are directly used for consumption� Using the principle of variations� the

model is solved for nonmyopic and myopic preferences� Instantaneous utility is

assumed to be logarithmic and exponential� In all cases� consumption decreases

over time in the optimum� Although this fact is typically not observed in the real

world� it will become reality in the future if we do not manage to 	nd alternative

sources of energy� An interesting feature of the model is that the total discounted

utility may be increasing in the rate of time preference� A higher rate of time

preference leads to a shift of consumption from the future to the present� a higher

level of utility at present and in the near future may outweigh the lower level of

utility in the distant future� In absolute terms� the sensitivity of utility to changes

in the rate of time preference is high for logarithmic utility� As expected� initial

consumption is higher for myopic than for nonmyopic preferences� The total dis�

counted utility is lower for myopic than for nonmyopic preferences� The paper

focuses on examining the sensitivity of the total discounted utility to the degree

of myopia� In relative terms� this sensitivity is not very high for logarithmic pref�

erences� but it is higher for exponential preferences� It is thus possible� although

not inevitable� that myopia matters for the expected well�being of humanity�

� Logarithmic utility

There is no production� The total life�time integrated amount of consumption is

	xed at the level of �C� For the logarithmic utility� the problem is

u � max
C

Z T

�
lnCe��tdt

subject to Z T

�
Cdt � �C� ���

�



where C is the �ow of consumption� T is the length of life� and � is the rate of

time preference� The problem can be solved using the principle of variations �see�

for example� Brdicka and Hladik� ����� Appendix II�� The Lagrangian for this

problem is

L � e��t lnC � �C� ���

Since the Lagrangian is not a function of the time derivative of C� the Lagrange�

Euler equation takes a simple form

�L

�C
� 
� ���

From this it follows that

C � C�e
��t� ���

The initial level of consumption� C�� is given from equation ��� by

C� �
�C�

�� e��T
� ���

The derivative of C� with respect to � is positive for a su�ciently high T � If T

tends to �� then C� � �C�� The total discounted utility is equal to

u � �e��T � ����� lnC����� Te��T � ���

If T ��� the discounted utility tends to

u � �lnC� � ���� � �ln� �C��� ����� ���

�u

��
�

�� ln� �C��

��
���

Continue to assume that T ��� Thus the total utility is increasing in � if �C and

� are su�ciently small� An increase in � is associated with a shift of consumption

from the future to the present� The gain of utility at present and in the near

future may outweigh the decrease of utility in the distant future �the distant

�



future is more a�ected by the higher discounting�� In the extreme situation with

no discounting� the total utility is in	nitely negative� If �C � �� then u � ���
��

for � � 
�
�� u � ������ for � � 
�
�� u � ���
�� for � � 
�
�� and u � ��
���

for � � 
�
�� Thus utility is sensitive to variations in �� This sensitivity does not

depend on the choice of �C�

The analysis above corresponds to nonmyopic preferences� Let us now intro�

duce myopia in the sense that people are in	nitely lived but form their consump�

tion choices based on the existing remaining stock of consumption �CR� as if they

were facing a time period T � before the end of the world� Initially� CR � �C� At

any point in time� it holds that

�CR � �C� ���

C �
CR�

�� e��T �
� ��
�

These equations lead to a di�erential equation for CR

�CR � �CR
�

�� e��T �
� ����

the solution of which is

CR � �Ce������e
��T � �t� ����

C �
�C�

�� e��T �
e������e

��T � �t� ����

For this solution� the total discounted utility is

u �
�
ln

�C�

�� e��T �
�

�

�� e��T �

�
��� ����

T � is the inverse degree of myopia� The total discounted utility depends positively

on T � because f�x� � ln� �C�x� � x is decreasing in x for x � �� The total

discounted utility is not very sensitive to T � unless T � is very small� For example�

let �C � � and � � 
�
�� Then u � ������ for T � ��� u � ������ for T � � �
�

u � ������ for T � � �
� and u � �����
 for T � � �
�
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� Exponential utility

The problem is

u � max
C

Z T

�
�
�

�
e��Ce��tdt

subject to ���� � is a positive parameter� The Lagrange�Euler equation leads to

C � C� �
�

�
t� ����

where

C� �
�C

T
�

�T

��
� ����

Consumption must always be nonnegative� which leads to the condition

�C �
�T �

��
� ����

The total discounted utility in this nonmyopic case is

u � �
�

�
e��

�C�T��T��T� ����

Utility is 	nite �nonpositive� and increasing in �� If T tends to in	nity� utility

goes to zero� C� is increasing in �� Let us consider the following speci	cation

T � �


 �years�� � � 
�
�� � � �� and �C � �T �

��
� �



� Then u � ���
� �
���

The total discounted utility is ����� �
�� for � � 
�
��� ���
� �
�	 for � � 
�
��

and �
�
� for � � 
� Utility is sensitive to � in relative terms�

If there is myopia �people looking ahead for the period T � �� T �� consumption

satis	es

C �
CR

T �
�

�T �

��
� ����

C � � �CR� ��
�

�CR � �
CR

T �
�

�T �

��
� ����

CR �
�
�C �

�T ��

��

�
e�t�T

�

�
�T ��

��
� ����

�



C �
� �C

T �
�

�T �

��

�
e�t�T

�

� ����

CR cannot be negative� When CR � 
� C � 
 from this time point till T� CR

reaches zero at time t� which satis	es

�
�C �

�T ��

��

�
e�t

��T �

�
�T ��

��
� ����

The total discounted utility is given by

u � �
Z t�

�

�

�
e��

�C��T �
�T ����e�t�T �
��tdt�

Z T

t�

�

�
e��tdt� ����

I solved the 	rst integral numerically for certain parameter speci	cations� Let

us consider T � �


� � � 
�
�� � � �� and �C � �



� For T � � �
� t� equals

����� and u � �
��
� For T � � �
� t� is ����� and u � ������ For T � � �
�

t� is ���� and u � ������� In comparison� the utility in the nonmyopic case is

approximately �� �
��� Thus utility is sensitive to myopia in relative terms� If

T � � �
� then utility is ����� for � � 
�
�� and ��
�
� for � � 
�
�� Thus utility

is also sensitive to � in this situation� In all these situations� the 	rst and the

second integral of the last equation are approximately of the same order�

� Conclusion

The problem of limited natural resources is a big problem of the real world�

The present paper tries to model this issue in a dynamic framework in which

the total life�time amount of consumption is 	xed� The problem is examined

separately for logarithmic and exponential utility� and separately for nonmyopic

and myopic preferences� In all these cases� the model can be solved analytically

by the technique of the principle of variations� In all situations� consumption

is decreasing over time� The total discounted utility may be increasing in the

�



rate of time preference� The total discounted utility is lower for myopic than for

nonmyopic preferences� The sensitivity of utility to the degree of myopia is in

relative terms higher for exponential than for logarithmic utility� Future research

could focus on plausible extensions of the present framework �e�g�� by introducing

production and investment� and could better answer the fundamental question

of whether myopia really matters for the welfare of society�
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