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ABSTRACT

The specification of a criterion which may be used to determine the
optimum longevity of capital has been the subject of some controversy in
the literature. The contributions to this problem fall into two distinct
categories. One approach to the problem emphasizes micro-economic criteria
based on‘profit maximization or cost minimization. A second approach is
concerned with the impact of changes in the longevity of capital on the
level and rate of growth of aggregate output and consumption. In this
paper these two approaches are compared within the context of a relatively
simple macro-econcmic growth model.

Within the context of this model of economic growth, it is found that
these two critefia coincide if and only if the rate of interest, which is
determined by a zero-pure-profit condition, is equal to the equilibrium
rate of growth of output. Two alternative but equivalent conditions for
the two criteria to coincide are also described. The analysis suggests
that in designing policies oriented toward increasing the level or rate of
growth of output and consumption, it is necessary to consider explicitly
the relationship between the investment-income ratio and the longevity of
capital. Focussing attention on only one or the other of these magnitudes

may be misleading within the context of policy formulation.
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TECHNICAL CHANGE, CAPITAL IONGEVITY
AND
ECONOMIC GROWTH

I. INTRODUCTION

The specification of a criterion which may be used to determine the
optimum longevity of capital in an economy has been the subject of some con-
troversy in the literature. The contributions to the solution of this problem
fall into two distinct categories. One approach to the problem of determining
the optimal longevity of capital emphasizes micre-economic criteria based on
profit maximization or cost minimization [1,2,12,14]. A second approach empha-
sizes macro-economic criteria based on the impact of changes in the longevity
of capital on the level and rate of growth of aggregate consumption and output
[3,%,8,9]. To the extent that economic policy is oriented toward the prevention
or elimination or technological obsolescence, it is important to know the rela-
tionship between these two criteria.l However, these two approaches to the pro-
blem of determining an optimal longevity of capital have been developed more or
less independently of one another with no consideration having been given to

the possibility that these two approaches might lead to identical results.

A related point which will become more apparent below is that it is impor-
tant to know the relationship among the level and rate of growth of aggregate
consumption and output, the longevity of capital, and the share of investment in
output. Policies oriented toward the prevention or elimination of technological
obsolescence may well have an impact on the share of investment in output and
hence on the level and rate of growth of output. Conversely, policies oriented
toward increasing the share of investment in output may well affect the longevity

of capital.



It is the purpose of this paper to determine within the context of a neo-
classical growth model the conditions which must be satisfied in order for the
micro- and macro-economic criteria to lead to similar results. In the next section
a macro-economic growth model is specified and the equilibrium properties of
this model are described. In Sections IIT and IV, respectively, the macro-economic
and micro-economic capital replacement criteria are explicitly derived. The impli-
cations for the life of capital of each of the two criteria are compared in the
final section and the conditions which must be satisified for their equivalence

are developed.

II. A NEOCLASSICAL MACRO-ECOHGR FTH MODEL

In order to develop the interrelationships among the rate of technical progress,
the life of capital, the share of investment in output, and the level and rate of
growth of aggregate consumption and output, a well-known macro-economic growth
model is introduced in this section [7,8,9,13]. It is assumed that two factors
of production, capital and labor, cooperate to produce a single homogeneous cutput
which may be used equally well for either consumption or capital accumulation. In

addition the model is characterized by the following properties.

(a) Gross investment at time +t is a constant fraction of output at time
t and is assumed to embody the latest known production techniques at the time
of its construction. In addition, capital is assumed to possess infinite dura-
bility and the only factor governing its removal from the production structure
is obsolescence.

(b) The supply of labor is given by an autonomous pattern of exponential

growth and is assumed to be continuously fully employed.



(c) The capital-labor substitution possibilities at the time capital is
constructed are given by a vintage-type Cobb-Douglas production function.
After capital has been put into operation, fixed coefficients of production
prevalil and it is possible to alter the labor-capital ratio only by scrapping

o0ld capital and constructing new capital.

Assumption (c) forms the basis of the synthesis of short-run fixed coefficients
of production and long-run substitutebility of the factors of production [6]. The
output obtainable at time t from vintage v capital, Qv(t), is assumed to be

given by

ut + Av b
e

(2.1) -, (t) = A Kv(t)a L () a+b = 1

v
where K%(t) is the stock of capital constructed at time v and still in existence
at time t, Lv(t) is the labor operating vintage v capital at time t , p is the
rate of organizational technical progress, A\ 1is the rate of embodied technical
progress, a and b are, respectively, the elasticities of output with respect to
capital and labor input, and A 1is a scale factor. At any instant t in time
the possibilities for substituting capital for labor are given by (2.1) with v =t
However, after capital has been constructed the capital-labor ratio is assumed to
be fixed.

The equilibrium growth path of cutput to which these assumptions give rise
may be developed in the following way. Suppose that output is expanding at a con-
stant relative rate equal to B . Since gross investment at time t 1is a constant
fraction of gross output at time t , gross investment must also be expanding at
the relative rate £ . Since capital is not subject to physical deterioration,
capital constructed at time v and still in existence at time t 1is equal té the

gross investment at time v so that
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(2.2) K (¢) = I(v) = 1PV

where I(v) is gross investment at time v and I is the rate of gross invest-
ment at time zero. If the age of the oldest capital in use is @ , then the
total stock of physical productive capital in use at time t 1s given by

t
(2.3) K(t) = Jf K, (t) dv = Tg(p,6) e
t-6

In equation (2.3) the expression g(B,8) is inserted as a shorthand expression
for 6/(l-e_69).

According to assumption (b), the labor force is growing exponentially and
may be written as

(2.1) L(t) = 1e°°

where L(t) 1is the supply of labora time t , L is the labor supply at time
zero, and n is the relative rate of growth of the labor force. Letting Lv(t)
denote the labor which is working with vintage v capital at time t , the total
labor force is also equal to
t

(2.41) L{t) = JF Iw(t)dvr

t-6
Differentiating both (2.4) and (2.4') with respect to t and equating the results
givesthe equation

(2.5) L(t) = nLe" 4+ L (%)

This equation states that the labor available at time t +to work with new capital
is equal to the net growth in the labor force plus the labor released from capital
which is retired at time *t . This result holds because of the assumption that
the labor-capital ratio is fixed after capital is constructed. It is implicitly

assumed that if any of the capital of a particular vintage is scrapped, then all



of it will be scrapped. The equilibrium solution of (2.5) for the labor which

operates vintage v capital i52

(2.6) L (t) = 1g(n,8)e™" .

Equations (2.1), (2.2), and (2.6) may be combined with the following two
equations to obtain an expression for total output at any given point in time in

terms of the parameters of the model.

(2.7) I(v) sQ(v)

%
'Qv(t)dv

(2.8) Q(t)

t-6
Equation (2.7) states that the constant fraction s of output is devoted to in-
vestment at each point in time and (2.8) states that the total output at time ¢
is obtained by integrating over the output of all vintages of capital between T
and t-6 . Using (2.1), (2.2), (2.6), (2.7), and (2.8) the equilibrium growth

path in terms of the parameters is
v 1/b -1/b
(2.9) at) = o WP 1g(n,0)5(0,0)7 /0 Pt

where o =N + af + bn .

The equilibrium growth path of this model possesses several interesting pro-
perties. The equilibrium rate of growth of aggregate output, B =n + (p+k)/b R
is independent of both the longevity of capital and the share of output devoted

to gross investment. The growth rate is also invariant with respect to changes in

2 This equilibrium solution of (2.5) is obtained by noting that

Lt-e(t) - Lt-e(t—e) . Making this substitution in (2.5), the resulting difference

equation is of the form {(t) - A(t-08) = nLent with the equilibrium solution given

in (2.6).



the mix of technological progress. Regardless of whether technological change

is of the embodied type, entirely of the organizational type, or some mixture

of the two, the equilibrium rate of growth of output will be the same provided

the level of technical progress (i.e., the sum of the two components) is the

same in each case. On the other hand, the level of the equilibrium growth path
depends critically on the investment ratio, the longevity of capital, and the
mix of technological progress. These properties are such that this model provides
a convenient framework within which to compare the macro-economic capital replace-
ment rule derived in the next section with the economic life of capital as deter-

mined by profit maximization.5

ITIT. CAPITAL ACCUMULATION AND REPLACEMENT

It has been shown above that the equilibrium rate of growth of output is
independent of both the investment ratio and the longevity of capital. However,
the equilibrium level of output does depend on both :of these variables. These
properties of the equilibrium growth path of output are utilized in this section
to derive a capital replacement rule which must be satisfied in order for the level
of the equilibrium consumption path to be a maximum. The longevity of capital
which satisfies this rule will be referred to alternatively as the optimal longe-
vity of capital or the optimal capital replacement period. In view of the simi-

larity between the capital replacement rule and the "Golden Rule of Accumulation”

3

One of the more important reasons why this model is particularly well suited to
this problem is that different sets of values for the longevity of capital and the
investment-output ratio do not give rise to intersecting equilibrium growth paths of
aggregate output and consumption. For a discussion of this and related points, see

[5] and the references there cited.



derived by Phelps [11] for a somewhat simpler growth model, it is of interest

to compare the two rules within the context of the model of the preceding section.
Consider first the determination of an optimal investment-output ratio or

what has come to be called the "Golden Rule of Accumulation". Since consumption

is equal to gross output less gross investmenf at each point in time, the maxi-

mization of the equilibrium growth path of consumption is equivalent to the maxi-

mization of

(3.1) c(t) = (1-s)a(t)

where Q(t) is given by (2.9). According to (2.9), the equilibrium level of output
will be larger the larger is the investment ratio. However, with a larger invest-
ment ratio thére is a smaller fraction of output available for consumption. Maxi-
mizing C(t) with respect to s leads to

(3.2) S = a .

This marginal condition states that the level of the equilibrium time path of
consumption in this simple growth model will be maximized provided that the invest-
ment ratio is equal to the elasticity of output with respect to the capital stock.
It is of interest to note that the golden rule of capital accumulation in this
model ls independent of the longevity of capital. Regardless of the prevailing
longevity of capital, the golden rule states that the percentage of gross output
which should be devoted to gross investment in order to maximize the equilibrium
level of consumption is exactly the capital elasticity of output.

Suppose now that the investment ratio is given and consider the problem of
determining the longevity of capital. With a given investment ratio, it 1s a matter
of indifference as to whether the equilibrium level of consumption or the equilibrium
level of output is maximized. In either case the optimal longevity of capital will

be the same. For the purposes of exposition 1t is somewhat simpler to congider the
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In order to gain a further understanding of the optimal capital replacement
period and the marginal condition by which it is determined, it is instructive
to consider the way in which changes in the parameters of the model affect the
optimal replacement period. This could be accomplished by subjecting (3.4) to
implicit differentiation. However, the same end can be achleved by working out
a few numerical examples with plausible values substituted for the parameters.
The results of these numerical examples are set out in Table I. Various values
of the rate of organizational technical progress (), the rate of embodied techni-
cal progress (M), the rate of growth of the labor force (n) , and the labor
elasticity of output (b) have been assumed. From these values the equilibrium
rate of growth of output (B) and the optimal capital replacement period (é)
have been derived. In addition, the average age of the capital stock (m(8))
and the equilibrium capital-ocutput ratio (K/Q) corresponding to both the optimal
capital replacement period and the optimal investment quota have been calculated.
By comparing the entries in lines two and three of Table I, it is easy to
see that the optimal capital replacement period and the labor elasticity of output
vary inversely. Since the capital elasticity of output varies inversely with the
labor elasticity of output, it follows that the optimal capital replacement period
varies directly with the elasticity of output with respect to capital input. By
comparing lines three and four of Table I, it follows that the optimal longevity
of capital and the rate of growth of the labor force vary directly. Similar com-
parisons of the various entries in Table I show that the optimal capital replace~
ment periocd varies inversely with both the rate of embodied technical progress and

the rate of organizational technical progress.
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Table T

The Optimal Capital Replacement Period

m A n b B 6 m(8) K/Q
.00 .02 .005 .70 034 22 9.7 4.6
.01 .01 .01 .70 .039 33 13.2 5.6
.01 .01 .01 .80 .035 27 11.4 3.5
.01 .01 .005 .80 .03 21 9.4 3.1
.01 .02 .01 .80 .0%8 22 9.3 3.0
.005 .01 .01 .80 .029 30 12.7 4.0

The basic argument of this section may be summarized very briefly by
réferring to Figure 1. In this figure time is measured on the horizontal axis
and the logarithm of consumption at time t 1s measured on the vertical axis.
The parallel consumption tracks correspond to various pairs of values of the in-
vestment ratio and the longevity of capital. These consumption tracks are paralel
because they have a common slope equal to the rate of growth of output. The highest
attainable consumption track, labeled 'ﬂnC(é,é) , 1s the consumption track which
corresponds to the optimal investment ratio and the optimal longevity of capital.
All other possible consumption tracks are lower than this optimal track. Since
the optimal investment ratio and the optimal longevity of capital are independently
determined, these lower consumption tracks correspond to nonoptimal values for

either the investment ratio, the longevity of capital, or both.

Iv. THE ECONOMIC LIFE COF CAPITAL

In this section the problem of determining the economic life of capital
within the context of the macro-economic growth model set out in Section II is
considered. The volume of gross investment at each point in time is considered

to be exogenously specified. However, the type of capital which is constructed,
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4 nc(s,8;t)

An C(s,8)

/)un c(s,B)
//&n c(3,8)
///&n c(s,6)

Figure 1. Equilibrium Consumption Tracks for Different
Values of the Investment Ratio, s , and the Longevity

of Capital, 6 .
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that is, whether more or less labor is used in conjunction with this capital, and
the period of time for which it will be operated are both considered to be endo-
genous variables. It is assumed that the type of capital which is constructed and
the economic life of capital are both determined by maximizing total discounted
profit. In order to determine discounted profit, it is necessary to introduce the
wage rate and the interest rate explicitly into the analysis. The wage rate is
assumed to adjust so that full employment is continuously maintained and the in-

terest rate i1s assumed to adjust so as to annihilate any pure profit or loss.

nv

Let Rv(t) denote the net return to vintage v capital at time t

Then

(h.1) R (t) = Qv(t) - w(t)IV(t)

v
where Qv(t) is the output of vintage v capital at time t , Lv(t) is the
labor required to operate vintage v capital at time t , and w(t) is the wage
rate at time t . The return to vintage v capital at any time 1s equal to the
output less the operating cost at that time. Let r(t) denote the rate of interest
at time t . The total diséounted profit obtained from the operation of vintage

v-=capital for @ years is

v+8
(4.3) P(v) = L]P R _(t)E(t,v)at - I(v)
; v
t
The function E(t,v) = exp [ - k/:/ r(x)dx] represents the discount factor which
converts the net revenue of time t z v to its present value at time v . Total

discounted profit is obtained by subtracting the initial cost of vintage v capital,
I(v), from the total discounted net revenue cbtained from this capital over its life.
The type of capital which will be constructed at time v may be obtained

by maximizing (4.2) with respect to LV(V) (=Lv(t)).
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This condition states that the amount of labor which is used in conjunction wikh
vintage v capital will be increased up to the point at which the discounted
marginal product of labor is equal to the discounted marginal cost of labor. This
condition is, of course, similar to the familiar condition that labor will be uti-
lized up to the point at which the marginal product of labor is equal to the wage
rate. In fact, (4.3) reduces to this condition if both the marginal product of
labor working with vintage v capital and the wage rate are constant over time.

Within the context of the simple growth model of the preceeding section
equation (4.3) may be interpreted in another way. Once the interest rate and the
longevity of capital are specified, the condition of continuous full employment
of the labor force, (2.6), may be used to determine the amount of labor which is
available £o work with new capital at each point in time. With L&(t) thus de-
termined by equation (2.6), equation (4.3) may be interpreted as imposing a con-
dition on the time path of the wage rate. Specifically, the wage rate must adjust
so that the amount of labor demanded to work with capital of vintage v is equal
to the amount of labor actually available to work with vintage v capital. In
this way the equilibrium time path of the wage rate is determined.

The economic life of capital may be determined by meximizing total dis-
counted profit with respect to capital longevity. Setting the partial derivative

of (4.2) with respect to 6 equal to zero yields
(4.h4) Qv(v+6) = w(v+6)IV(V+9)

This condition states that, in order to maximize profit, capital should be retained
in the production structure only so long as the net revenue obtained from that

capital is non-negative.
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If the time path of the rate of interest is regarded as being exogenously
determined, then equations (4.3), (4.4), and (2.6) may be solved simultaneously
for the equilibrium values of the time path of the wage rate and the economic
life of capital which equilibrate the system. But 1f the rate of interest is
exogenous, there is very likely to be a pure profit or loss resulting from the
operation of capital. To preclude this possibility, the interest rate is assumed

to adjust so that pure profits or losses are annihilsted. This leads to the equi-

librium condition
(4.5) P(v) = 0.

This condition simply states that the rate of interest adjusts so that the total
discounted net revenue obtained from the operation of vintage v capital 1s equal
to the initial cost of this capital. The three equilibrium conditions (%.3), (k.k4),
and (4.5) together with (2.6) simultaneously determine the equilibrium values of the
wage rate, the interest rate, and the longevity of capital.

It is possible to determine the general properties of the equilibrium time
paths of the wage and interest rates without actually solving this system of equa-
tions explicitly. It may be shown that for the uniform replacement period .8 to
persist over time, the equilibrium wage rate must be increasing over time at the
relative rate A/b, where A 1is the sum of the relative rates of embodied and
organizational technical change. In addition, the interest rate must be constant
over time if the uniform replacement period € is to obtain. These two properties
of the wage and interest rates may be used to simplify conditions (4.3)-(4.5).
Substituting r(t) =r and w(t) = w(v)e(ﬁyb)(t_v) into (4.3), performing the in-

dicated integration, and solving for w(v) leads to

(430 wlv) = ol (v)/L ()] glr-1,8)"" glr-(2/v),6)
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If there were no technical progress in this model so that g = A =0 , this equa-
tion would state that the wage rate is equal to the marginal product of labor at
each point in time. However, since technical progress is present in this model,
the wage rate is equal to the marginal product of labor multiplied by the factor
-1
g(]{'-l-l-,e) g(r‘(A/b):e)
e . (r/v)6
Substituting the value of the wage rate at time v+0 , w(v+8) = w(v)e s

into (4.4), and recalling that Qv(v+6) = QV(V)eIJ'9 and Lv(v+6)

I
i
2
o
£

®

economic life of capital 1s obtained by solving

(b.b) M bg(rep,0) T g(z-(a/b),0)e /)0

for € . This simplified equilibrium condition which must be satisfied by the
economic life of capital states that capital is retained in the production struc-
ture only so long as labor's share in output is not greater than total output.
Since labor's relative share of vintage v output is increasing more rapidly than
is vintage v output, a finite economic life will satisfy this condition.

The third equilibrium condition, the zero profit condition, simplifies to

1

Q, (V)e(r-1,8)7" —w(v)L (ve(r-(/0),6)™" = I(v)

v

when r(t) = r and w(t) = w(v)e(é/b)(t—v) are substituted into (4.5). Eli-
minating the wage rate from this equation by substitution from (4.3%) and divid-

ing both sides of the resulting expression by I(v) leads to

(k.5') (2/5)e(0,8)g(r-1,0) " = 1

In this equation, s-lg(a,e) is the initial output-capital ratio, Qv(v)/I(v) s
of vintage v capital, a is vintage v capital's relative share in the output

which it produces at time v , and g(r—u,e)_l is the factor which converts the

total output of vintage v capital over its life to its present value. This
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condition thus states that the total discounted retura to each unit of vintage v
capital must be equal to the initial cost of each unit of vintage v capital which
is, by definition, one.

The formal problem of determining the economic life of capital within the
context of the equilibrium growth model of Chapter IV has now been solved. By
solving equations (4.37) - (4.5¢: simultaneously, the equilibrium economic life
of capital may be obtained. Fortunately an explicit solution of these equations
is not required for the task at hazﬂdnlL By comparing the equations which determine
the economic 1ife of capital with that determining the optimal capital replacement
period as described in the previous section, the conditions which must be satisfied

for their equivalence may easily be determined.

V. THE ECONOMIC LIFE OF CAPITAL AND THE OPTIMAL CAPITAL

REPLACEMENT PERIOD
The optimal capital replacement period is obtained by solving

(5.1) e"% - vg(n,d)e(s,d) e

for 8 . The economic life of capital is obtained by solving (4.47) for 6 .

Noting that 4 =B -0 and Ab =g - n , (L.h?) may be rewritten as

(5.2) &% - va(r-B+0,6) g (r-pin,0)e 0

By comparing (5.1) and (5.2), the conditions under which the optimal capital re-
placement period and the economic life of capital coincide may be determined.
By inspection a sufficient condition for the optimal capital replacement

period and the economic life of capital to colncide may be determined. Equations

n

The existence of a solution to the set of equations (4.37') - (4-5%) and com-
parative static properties of this solution may be shown by an argument analogous

to that of Phelps [9].
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(5.1) and (5.2) will be identical if the rate of interest is equal to the rate of

growth of output. Thus 6 =8 if r = p . To determine whether this is also a

necessary condition, suppose that 6 =6 . Then (5.1) and (5.2) together imply

that
g(x40,6)g(n,0)
. = 1
(5:3) 2, 0)g(0,0) ‘
where x 1is inserted in place of r - p . If x =0 is the only solution of

this equation, then r =B is not only a sufficient condition for € and 6 +to
coincide; it is also a necessary condition. It may be shown that x =0 ig in
fact the only solution to (5.3) so that r = B 1is both a necessary and a suffi-
cient condition for 8 = 8

An alternative but equivalent condition for the equality of the optimal
capital replacement period and the economic life of capital may be obtained from
the zero profit condition. Substituting B-o for pwoin (B.5'), this equation
may be rewritten as

(5.4) (a/s)e(c,8)g(r-B+0,0)" L = 1

From this zero profit condition it follows that the rate of interest is equal to
the rate of growth of output if the investment ratio is equal to a . Moreover,
this equation asserts that the rate of interest is equal to the rate of growth
only if the investment is equal to a . This means that the economic and optimal
livesof capital coincide if and only if the investment ratio is optimal.

A third condition which is implicit in the preceeding two may be obtained for
the wage rate. Substituting fran (21) and (2.6) for Q,(v) and L(v) in (4.37), the

full employment wage rate may be rewritten as

(5.5) w(t) = (s/a)bs °a Ps(5,0) Y Py (ropin,0)c (/)T
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Here the zero profit condition (4.5') has been used to eliminate g(r-u,@)—l
from (%.3'). The marginal product of labor at time t within the context of
the equilibrium growth model may be determined by differentiating (2.9) with

respect to L(t) . This leads to the expression
(5.6) 2a(6)/3L(t) = b "4l g (n,0)e(c,0) Y (/DI

Comparing (5.5) and (5.6), it is found that the full employment wage rate will
be equal to the marginal product of labor if and only if the investment ratio is
optimal and hence the interest rate is equal to the equilibrium rate of growth
of output. Thus a third condition that 6 =8 is that the full employment wage

rate be equal to the marginal product of the total labor force.

VI. SUMMARY AND REIATED PROBLEMS

This paper has been devoted to an examination of two alternative capital
replacement criteria which have been advanced in the literature as normative
standards for mature economies. These two criteria were compared within the
context of a growth model the operation of which may be summarized as follows.
At any time there is a certain amount of labor available to work with new capi-
tal as determined by the net growth of the labor force and the retirement of
0ld capital. There is also at any time a certain amount of new capital construc-
ted as determined by the investment ratio and the level of output. It was re-
quired that the capital be constructed of such a type that full employment is
continuously maintained. The equilibrium growth path of gross output was then
determined by considering the investment ratio and the age at which capital is
retired as parameters, the values of which were specified from outside the model.

A macro-economic replacement rule was derived by maximizing the level of the
equilibrium growth path of consumption. For this growth model, the replacement

rule was seen to be independent of the investment-income ratio. A second
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criterion, profit maximization, was used to determine the economic life of capital.
These two criteria were seen o yield the same life of capital provided the rate
of interest is equal to the rate of growth of output which in turn is true if and
only if the investment-income ratié is optimal, i.e., the "Golden Rule of Accunmu-
lation" is being followed. The introduction of profit maximization conditions
into the macro-economic growth model clearly establishes the inter-dependence of
the economic life of capital and the investment-income ratio.

This formulation of the problem discussed in this baper suggeststwo related
questions. The first has to do with the magnitude which is being maximized, in
this case, the level of the equilibrium growth path of consumption. It was re-
peatedly emphasized that this baper was concerned only with alternative equili-
brium growth paths of output and consumption. Much more difficult problems arise
in the process of comparing the dynamic time paths of these variables while in the
process of moving from one equilibrium time path to another. 1In such cases the
problem of evéluating intersecting time paths of the variables must be faced
squarely.

A second problem suggested by the discussion of this Paper 1s concerned with
the inter-relationship of the investment-income ratio and the longevity of capital.
Economic policies oriented toward increasing the rate of growth have been concerned
with increasing the investment-income ratio. Very little thought has been given
to the possibility that policies which attempt to encourage an increase in the
level of investment may be more or less offset by an unforseen change in the
longevity of capital. 1In designing economic policies, both of these parameters

must be kept in mind.

E. Philip Howrey
Princeton University
Princeton, New Jersey
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