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the time preference rate, then opportunity costs of public 

investment are positive. 

In practice, Steiner identified three specific types of 

opporturJLty cost. The first of which represents the purely 

public opportunity cost of utilizing the public budget for 

one project over another. This cost is related to the 

internal rate of return of a particular public project and 

the social time preference rate (the consumption rate of 

interest). If federal budgets are fully flexible this cost 

is zero. The second type of opportunity cost captures the 

effect of displacing specific private projects with public 

investment. This cost depends on the net benefits of the 

private projects evaluated at the social time preference 

rate. Steiner noted that in an economy with a large 

percentage of under employed resources, this value is likely 

to be zero. The third type of opportunity cost is 

identically equal to that identified by Eckstein (1958) and 

Krutilla and Eckstein (1958). This is the opportunity cost 

of transferring funds from the private to the public sector. 

It is calculated by an analysis of the sectors of the 

private economy where public funds are originated. In the 

special case where only unutilized resources are transferred 

from the private to the public sector, this cost is also 

zero. 

Marglin (1963A) focused his arguments regarding the 

discount rate on the relationship between generations. He 
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discount rate implied by this procedure is a purely social 

rate which has absolutely nothing to do with any other rate 

23 

prevalent in society -- including the consumption rate of 

interest. Facilitating confusion on this issue is the fact 

that the consumption rate of interest has been termed a 

"social" rate by other writers. 12 

In a follow up paper the same year, Marglin (1963B) 

reiterated the conclusions of his earlier work (1963A) and 

expressed the view that the opportunity costs of displaced 

private investment must be considered when resources are 

transferred from the public to the private sector. 

According to Marglin, this displacement must be accounted 

for because of two reasons. The first of these occurs 

because of the discrepancy between the rate Marglin feels 

should govern public decisions and the rate which governs 

private decisions (this discrepancy formed the thesis of his 

earlier paper). That is, since the optimal public rate is 

lower than the appropriate rate in the private sector, the 

marginal productivity of private capital will, of course, be 

greater. Obviously, when private capital is transferred to 

lower valued uses in the public sector, society incurs some 

loss because of the different marginal productivities of 

12see Eckstein (1958), Steiner {1959), and Lind {1982). 
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investment and the marginal time preference of consumers.19 

He argued that given the prevalence of "liquidity preference 

theories which emphasize the 'non-real' monetary nature of 

interest rate determination" and the L-npossibility of 

producers and consumers knowing optimal investment and 

consumption paths through time, the market rate of interest 

can have little consequence as a societal decision 

criteria. 20 

Feldstein agreed with Marglin that the social rate of 

time preference must reflect the notion that public 

investment is a public good and concludes, as did Marglin 

(1963A) that social time preference determination can only 

be accomplished by explicit government action. However, he 

disagreed with Marglin's belief that government must only 

undertake activity consistent with the wishes of the present 

populace, as opposed to the notion raised by Pigou (1920), 

Ramsey (1928), and Sen (1960) that the government must also 

represent the interests of the unborn and/or has a 

obligation to hand out prescription glasses to correct for 

myopic time vision. In essence his position is that the 

social rate may reflect all of these factors. Feldstein 

argues that the magnitude of this government-determined rate 

19see Lind (1964). 

2°Feldstein, p. 363. 
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the works of social and physical sciences, theology, and 

ethics. Within these classifications subsets are analyzed. 

Under the Social and Physical Science classification 

four divisions are considered. These include neoclassical 

economics, which was the focus of Chapter One; 

multi-disciplinal steady-state theorists who argue that 

mankind must immediately initiate a policy of zero growth; 

entropy theorists who argue that zero growth is not enough; 

and other physical scientists who argue for a scientific 

solution which can allow for continued growth. Under the 

theology classification, specific religions are considered. 

These include Christianity, Buddhism, and Islam. 

Finally, under the ethical classification, four 

specific divisions are considered using an intertemporal 

analysis. These include Rawlsian, Nietzschean, Utilitarian, 

and Paretian. 

One group with strong convictions regarding the proper 

course of society is somewhat loosely gathered under the 

banner of the steady-state theorist. This group possesses 

an extensive history which has as its beginnings, the 

writings of Thomas Malthus. The theories embodied by this 

group were further developed by classical economic thought 

and were perhaps best conveyed by John Stuart Mill. Modern 

day steady-staters are highly critical of neoclassical 

economics' notions regarding the intertemporal allocation of 

the world's resources. Contemporary economists who make 
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fewer human beings too."48 Georgescue-Roegen insists that 

the best way to deal with the inevitability of our high 

entropy fate is to stave it off as long as possible. This 

requires that the earth's population decrease through the 

production of less than two children for every two adults, 

the conversion of our economy, in as much as possible, to 

the utilization of solar energy, etc. 

63 

It is evident from Georgescue-Roegen's work that he is 

largely concerned with the yery long run. He does not deny 

the fact that present consumption levels can be maintained 

and even increased for decades to come. However, he argues 

that with each and every step we endow tomorrow and 500 

years from tomorrow with a reduced endowment of low entropy 

resources. 

Perhaps the best example of those who believe in a 

scientific solution is provided by Richard L. Meier (1966). 

Meier, a natural scientist, envisioned a world where cheap 

nuclear and other energy abounds, algae is a staple 

foodstuff, and " ••• that 50 billions can live moderately well 

on the planet ••• n 49 While one can be quick to criticize 

Meier for his optimism, it is far more useful to consider 

48Nicholas Georgescue-Roegen, 1975, p. 370. 
49Richard L. Meier, Science and Economic Development: 

New Patterns of Living, 2nd ed., (Cambridge Ma.: the 
Massachusetts Institute of Technology), p. 147. 
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considerable surplus of power for transmission to nearby 

cities."51 

66 

Meier envisions these reforms being accomplished with 

strong government participation. Little if any hope is. 

extended for a decentralized economic solution. 52 

Furthermore, throughout its entirety, Meier's book only 

occasionally considered waste disposal and these references 

indicates that he believes the problem of waste disposal to 

be relatively minor. Certainly, Meier completely missed the 

notion that arrived later in the 1960's -- that of a 

civilization which was about to die by its own pollution. 

In that Meier advocates tremendous contemporary 

expenditures in order to advance the cause of far future 

inhabitants of the earth, it seems fundamental that this 

behavior would be associated with an negative rate of 

discount. Meier's belief in ·the capabilities of science and 

optimistic outcome for mankind arising from the application 

of advanced technology to the fundamental problems of our 

contemporary existence is a study in direct contrast to the 

future vision espoused by those who believe that society is 

51Meier, p. 125. 
52rn spite of this, Meier's work was heavily endorsed 

by the American Economic Review. 
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doomed in the relatively near future unless radical measures 

are undertaken. 

Theology also forms the bases for valuations of future 

events. The future vision of three specific branches of 

theology are considered in this section. These branches 

include Christianity, Buddhism and Islam. In addition, 

three subclasses of Christian thinking are also considered. 

These categories are loosely titled the "the conqueror," 

"the husbander," and "the eminent destructionist." 

Let us consider the conqueror first. John Cobb (1980) 

considered the fact that Christian beliefs have provided 

man's rationale for subduing the planet. This point of view 

features man as being separate from all other biological 

activity on the earth and of course, superior to them. 

Under this belief, western culture has been driven to 

mastery ever its envircnT.ent. The justification for this 

drive has divine origin and through the vehicle of modern 

science has achieved its most powerful level. 

The idea that The New Testament provides a 

justification for rapid domination of our present world 

without regard to impacts on future society was also 

considered by Boulding (1966). Boulding argues that The New 
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to consider the possibility of a difference between 

near-future and distant-future time windows, a distinction 

is made between them for purposes of analysis. Near-term 

rates are specified by r while distant rates are specified 

by 5. Of course, this specification does not prevent the 

rates from being equal. 

In the following chapter a theoretical model of 

individual discounting behavior is developed. This model 

forms the basis for an empirical evaluation of individual 

time preference over the periods encompassed by r and 5. 
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an additional degree of separability upon the utility 

function of equation (4). Consider the following 

formulation: 

(10) U = UA(C
0

,P0 ) + UA(c1,P1 ) + UB(P2) 

{l+r) (1+5)2 

where r and o represent utility rates of discount. This 

93 

formulation of separability is still considered to be weakly 

additive although the reader will note the additional 

restrictions placed upon this function from equation (4). 

The implications of this arrangement are that the consumer's 

marginal rate of substitution between c
0 

and P
0

, and c1 .and 

P1 , are also unaffected by the availability of goods in the 

other group. 

The third hypothesis concerns the relative magnitudes 

of r and S. For example, if r=5 then this would indicate 

that the individual discounts events in the distant future 

using the same rate that he uses to discount the more 

i.T[l!!lediate future. 66 That is: 

H3 : r-J;o. 

The fourth hypothesis relates to the determinants of 5. 

In order to address this question it is appropriate to 

66of course, the compounding affect of time in the 
model will mean that the actual weight applied to the 
distant future would be different than the weight applied to 
the near future. 
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conflict with the assumption that allows for interdependence 

of R, E, and D. This is not the case. The fact that, for 

some individuals a moderate value for R also implies a 

moderate value for E does not in any way affect the fact 

that the operational level of FV is high because of concern 

for descendents. Furthermore this fact does not change if 

the high level of D is determined in some way by the 

moderate levels of E and R. 

As a result of the above formulation, a 27 cell, 3x3x3 

matrix of outcomes is determined. The dimensions of the 

matrix are .the three possible determinants of FV, i.e. R, E, 

and D. Each dimension has three values: H, M, and 0. Let 

us consider the possible outcomes which are possible for a 

person who has a value of 0 for D. This can be thought of 

as a conditional arrangement where the level of FV is 

derived conditional on the fact that D=O. Under this 

arrangement, all possible values for FV must be detennined 

by the corresponding levels of R and E due to the fact that 

D is at a minimum. A graphical portrayal of these possible 

outcomes provides one, 9 cell, slice of the 3x3x3 matrix. 

This slice is depicted in Table IIa. 

Note that the values in the nine cell slice of the 

outcome matrix represented in Table IIa. range from 0 to H 

depending on whether or not R or E has the highest value. 

Furthermore, given the structure of the FV function, in that 

the level of FV is the maximum level applicable to R, E, and 
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rates of people purchasing energy using durables. He 

identified income dependent discount rates ranging from 

102 

about 5% for incomes of $50,000 to almost 90% for incomes of 

$6000. 

OVerwhelming the fact that prospects for a near future 

utility discount rate equal to the consumption rate of 

interest appear bleak, is the fact that the possibility of 

equating our utility discount applicable to the far future 

with some similar measure derived via credit markets is 

nonexistent. Intergenerational credit markets, where they 

exist, would seem to be characterized by at least an equal 

number of faults as the short term markets. In addition, 

existing long-term markets, i.e. the market for government 

bonds, home mortgages, and other high quality corporate and 

municipal instruments, seem to be accessible to a relatively 

small portion of society. Finally, the mere fact that the 

longest terms available in these vehicles are generally 

limited to 30 years - hardly a time period involving 

society's "far future" - limits any conclusion in this 

area. 67 

67Exceptions to the thirty year time limit do exist. 
However, they are few and far between and if anything, 
becoming rarer. It is interesting to note that the English 
government of the 19th century had outstanding a number of 
perpetual instruments which were callable by the issuer. 
The government exercised its option and exchanged these 

(Footnote Continued) 
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In the next chapter the possibility of empirically 

estimating the value that individuals place upon far future 

provision of public goods is explored. Potential methods to 

test the hypothesis derived in this chapter are evaluated. 

Techniques considered include exploration of the 

relationship between market goods and non market goods, 

analysis of voting behavior, contingent valuation, and 

market creation. 

(Footnote Continued) 
bonds for noncallable, fixed term instruments of 100 years 
duration. See Homer, Sidney and Martin L. Leiboweitz, Inside 
the Yield Book: New Tools for Bond Market Strategy, (London: 
Prentice Hall, 1972), pp. 33-34. 
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Figure 1 

Weak Complimentarity 
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biased. Three basic types of bias have been proposed. 

These include strategic bias, information bias, and vehicle 

bias. Strategic bias is the incentive for a respondent to 

not reveal his/her true preferences in an attempt to 

influence outcomes of the study. Information bias relates 

to the notion that a respondent's answer is affected by the 

amount and type of information revealed in the interview (or 

survey). Vehicle bias causes valuations to not be 

independent of the collection medium. 

The possibility of strategic behavior on the part of 

individuals confronted with an opportunity to influence the 

provision level of a public good was first discussed by 

Samuelson (1954). This notion arises due to the fact that 

since a public good once provided is provided for all, 

individuals have an incentive to not reveal their 

preferences cu'"ld "free ride." For example, consider a fund 

drive to raise money to provide a community with mosquito 

control. Many individuals are likely to under pay, i.e. 

contribute amounts less than their marginal valuation of 

mosquito abatement, because they strategically plan to free 

ride on the abatement funded by others. Obviously, if a 

substantial number of people react in this manner, the 

amount of mosquito protection provided is likely to fall far 

short of the optimal level. 

Strategic bias can take other forms also. One type may 

occur if an individual would like to see a level of public 
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