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This paper extends the standard life cycle model to a world in which there are also capitalists. We
obtain simple formulae describing the equilibrium fraction of wealth held by life-cycle savers.

Using these formulae, we ascertain the effects of tax policy or changes in the parameters of the economy.
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Introduction

A key concern in the growing inequality in the United States and other advanced countries is the worry
that we are giving rise to an inherited plutocracy. Piketty (2014) emphasized that with s,, = 1 and the
rate of interest were greater than the rate of growth, inherited wealth would increase. On the other
hand, the fact that individuals are living longer and must save for their retirement means that life cycle
savings is increasing, reflected in part in the huge increase in pension funds.” In this paper, one of a four
part series providing new theoretical perspectives on the distribution of income and wealth among
individuals, we construct a simple model incorporating both inherited and life cycle savings. (Part |
argued that one could not explain the increase in the wealth income ratio by standard neoclassical
models; but once one took into account rents and changes in the capitalized value of rents, one could;
Part Il explained the distribution of wealth among individuals within a standard neoclassical model, but
again suggested that these models may not be able to explain the full extent of inequality in our society;
the final part, Part IV, explains the growth of rents more fully, and links this growth to the

financialization of the economy.)

We are able to obtain simple formulae describing the equilibrium share of wealth held by life cycle
savers. Using these formulae, we can easily ascertain the effects of, say, tax policy or changes in the
parameters of the economy. We show that an increase in the savings rate of workers (as a result, for
instance of encouraging them to save more) has no effect on output per capita, but does increase the
share of wealth of life cycle savers. Life cycle savings crowds out inherited savings. On the other hand, a
tax on capital (even if it is paid disproportionately by the rich capitalists, with proceeds paid out to
workers, and so is therefore viewed as progressive) will be so shifted that capitalists are unaffected and
workers’ income, including transfers, actually goes down, as does their share in national wealth. This
bears out a general theme of all four parts of this paper: tax policies have to be constructed to take into

account general equilibrium incidence effects.

The paper is divided into three parts, beyond the introduction and conclusion. The first is based on the
standard neoclassical model, without land and uncertainty. In the second, we derive endogenously the
distribution of the population between life cycle savers and capitalists. The two groups have identical

savings functions. The only difference is that when wealth is low enough, bequests drop to zero. With

stochastic returns, individuals move between the two groups. In the third section, we introduce land.

> See Milevsky and Huang (2011). For statistics on the size of pension funds, see OECD (2013)
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1. Basic Model

We assume two groups: There are workers who live two periods, and save for their retirement.® Their
savings is referred to as “life cycle savings.” Then there are the capitalists, who save a fixed percentage

of their income, sp.4 For simplicity, we use a discrete time model.

In this section, output is produced by means of a neoclassical constant returns to scale production
function Q = F(K,L), where K is the capital stock and L the labor supply (there is full employment). k = K/L
is the capital labor ratio. Q/L = F/L = f(k) gives output per worker as a function of the capital labor ratio.
The return to capital is f', and the wage rate is f — kf’. We assume that the number of capitalists and
workers increase at the same rate, n (assumed here to be exogenous.) (In this simple version, we ignore

labor augmenting technological progress. It is straightforward to bring it into the analysis.)

The difference equations describing the evolution of the system are given by’

(1) (1+m)kfyr = (1+ 5,0 (ko)) ke
and

(1.2) kt'yq = s(ker)w(ky)

where k% and k€ are workers’ and capitalists’ capital (per capita), respectively, where we have allowed

the savings rate of workers to depend on the (rationally expected) interest rate®, and where
(1.3) ky =k + Bk{,

where 8 is the ratio of capitalists to workers. (By assumption capitalists supply no labor.) 8 is assumed

to be fixed.

*In that sense, the model is similar to that of Pasinetti (1962), where there are two classes too. We model
workers' saving (life cycle savings).

4 s, can be derived endogenously, if, as in the standard representative agent model, families maximize dynastic
utility.

> Notice that for capitalists, savings are defined as the addition to their wealth, while for workers, since each
worker starts life (in this model) with no wealth, savings are their total wealth. (There are alternative formulations
based on gross savings generating similar results.)

® We could have employed a more general savings function: s(k;, k;,1) where the savings rate depends not only
on the rate of return on capital (which depends on k) but also on wages, which depend on k;. It should be
apparent that in the steady state, savings is just a function of k. Little here depends on the precise form of s,
though we will observe that some results do depend on whether savings increase or decrease with k;. Note that
an increase in k will be associated with an increase in wages and a decrease in interest rates. s will increase with k
so long as the substitution effect of the decreased wages is not too large.
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These equations fully describe the dynamics, given an initial value of workers’ and capitalists’ capital.” In

the steady state, k" = kf = kf,,and similarly for k",. Hence, from (1.1)
(1.4) n=s,f'(k"),

where k* is the steady state value of k and f' (k™) is the steady state return on capital, equal to .
Note that r here is the return over a generation, i.e. if a generation is 30 years, and the annual interest
rate is 2%, r = 1. The steady state level of capital (and the equilibrium interest rate) is determined

simply by capitalists’ saving propensity.

If workers save more, the economy does not become richer; income does not go up; wages do not

increase. All that happens is that they increase their share of total capital.
The steady state capital of workers (life cycle capital) given by

(1.5) kY* = s(k")w(k™)

Hence

KW s(k)w(k*)
k* k*

(1.6)

Using (1.4) this can be rewritten

k_W* _ s(kw(k) _ s(k™)1-Sk
(L7) % = ) R

The ratio of wealth of life-cycle savers to that of capitalists (or to total wealth) depends on the relative
savings rates, the relative shares, and the growth rate. A decrease in the growth rate would (if the
elasticity of substitution is less than one and if the savings rate did not change) lead to an increase in the
capital labor ratio and a decrease in the share of capital. There is a critical value of the elasticity of
substitution, such that below that threshold, a decrease in the growth rate leads to an increased share

of life-cycle savings, and above that threshold, it leads to a decreased share. (The rate of return to

" As Stiglitz (2010b) shows, there can in general be an infinite number of trajectories consistent with rational
expectations. This follows from the fact that there may be more than one solution to (1.2) and (1.1) and (1.3) for

k., forany k,. (Substituting (1.1) into (1.2), we obtain = k}%,; = s(k{4, + 6 (1 + spf’(kt)> ki/(1+n)w(ky))
The reason is that if workers expect a high interest rate, they will need to save little for their retirement—but then

the interest rate will be high; but if they expect a low interest rate, they will need to save a lot, but then the
interest rate will be low.
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capital does not enter into this formula, because it is an endogenous variable. But this analysis has
ignored the effects on workers’ savings rate. A decrease in the growth rate leads to a lower interest

rate, and this can lead to either a higher or lower value of s depending on the sign of s’ )

If the savings rate of workers increases, for instance because of increased expected retirement
longevity®, workers’ wealth increases proportionately, while aggregate wealth remains unchanged. By
the same token, in this model, if the generosity of social security increases, so the savings rate of
workers decreases, workers’ wealth (excluding their claims on social security) decreases
proportionately, while aggregate wealth remains unchanged (in a pay-as-you-go system).

There is an important qualification to this analysis: workers' savings has to be low enough so that, on
their own, they do not drive the rate of return below n/s,. For if they do, then the life cycle savers

eventually drive out the capitalists.® It would appear that this condition is normally satisfied.
1.1. The effect of taxation

If we impose a tax on capital at the rate 7€, we obtain instead of (1.4)

(1.4a) n= (1 —1° )spf'(k"),

implying that the after tax return to capital is not affected by the tax (just as was the case in the Kaldor
model). There is, in effect, full “shifting.” As the tax rate increases, the equilibrium capital stock

diminishes.**

Capital taxation with proceeds distributed to workers

® If workers’ intertemporal utility functions are Cobb-Douglas, then s’ = 0. If workers’ utility function is such that U
. . KW* - . .
=min {C,, Ci1}, then (1-s)w = s(1+r)w, or s= 1/[2+r], so (1.7) can be rewritten ) pralal (S 1+nlsj. Anincreasein s,

14 k

reduces the share of inherited wealth provided the elasticity of substitution is not too small.

° As we have noted earlier, there are a number of other factors that could affect life cycle savings—the adequacy
of provision of health care for old age, the efficiency of annuity markets and the extent to which they are affected
by asymmetries of information, and uncertainties both about retirement age, rates of return to capital, and life
expectancies. In practice, there are other institutional factors: most individuals save through retirement
programs, and the rules and regulations concerning those retirement programs can have first order effects on the

amount set aside.

s(k™) Sk

1% The critical condition is that s(k*)w(k*) < k*, or that —— < mise Ifn = 1, s, = 0.2, then the condition
1 Ok

becomes s(k*) < 0.25s,,.

" We should emphasize that this result is not general. In Part IV of this paper, we consider, for instance, a model
in which capitalists have a choice of assets to hold, and in equilibrium, they hold all of the risky assets. In a
generalization of that model, it is easy to show that a tax on the excess returns to capital over the safe interest rate
leads to more risk taking, i.e. a shift in their portfolio to higher return assets. (Domar and Musgrave, 1944; Stiglitz,
1969b). If these assets are complements to labor, that shift by itself may increase wages. We note later too that
taxes on capital gains in land may redirect investment into forms that are more complementary with labor.
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To ascertain the effect on the relative importance of lifecycle savings, we have to specify what happens

to the tax revenue. Assume it is redistributed to workers. Then the transfer T (per capita) is given by
(1.8) T=rtr(k")k".

Noting that in our simplified model, the saving rate depends only on the after tax rate of return, and

from (1.4a) that is unchanged, and letting s* denoted that value of s, (1.6) can be rewritten as

KV s"(w(k)+T)
(1.9) P

Then, to ascertain the effect of an increase in the tax rate on the share of inherited wealth, we

simply have to ascertain the sign of

a(=E)
dt¢

(1.10)

Normally, an increase in the tax rate lowers the wage, but at least for low 7€ increases the transfer.

Workers’ lifetime income YW = w(k*) + T, so that **

w *
(111) 2 = (=" () + (k" F (k) + (k) ) S + (ke
where
(1.12) & - 10D

ar¢ (1=t fr (k")

(Fr(k))’

The sign of (1-11) is thus that of (1-T6) fri(k*)

<0for0< 7€ <1.(

ar% c _
ol Oatz¢=0.)
Hence, the loss in wages is always greater than the benefit from the transfer.

It follows that an increase in the interest income tax always increases the relative importance of

inherited wealth.

"' (Kk dlog(k) _ 1° dlog(x®)

fl'(k)y dt  1-1¢ dt

B Since sis fixed, and Y" falls, k"* falls, while k* increases. We can rewrite (1.7) with taxes as
LA (0 I =L
k* sp(1-7€) * Sk

2 From (5.4a)

+ 7°) where Sy is the share of capital before tax.
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The tax also has an adverse effect on the distribution of consumption (well-being). Since the after tax
interest rate facing capitalists is the same, their flow of consumption (in steady state) is unaffected.
Workers' life time utility is a function of their income, Y%, and the interest they receive on their savings
(after tax). We have already shown the derivative of Y% with respect to 7€ is negative (except at

7¢ = 0, where it is zero). But because the after-tax return the worker receives from his investment is

unaffected, workers are unambiguously worse off.

Thus, in the case that would seem to be the most favorable to workers—where all the proceeds are

redistributed to them—their income is reduced, their welfare is reduced, and inequality is increased.
Inheritance tax with proceeds distributed to workers

Assume now that only the return on inherited wealth is taxed. Life cycle savings is exempted, e.g.

through IRA accounts. Now, we have a somewhat more complicated problem:
(1.13) T=7tr(k*)(k* — k")

where

(1.14) k¥ =s(k*)(w(k™) +T).

Substituting (1.13) into (1.14), we obtain

s Wk +Tf1(kNk")

W*x __
(1.15) k™" = 1+s(k*)TCfr(k*)

We have already shown that as 7€ increases w(k*) + t€f'(k™*) decreases. Similarly, as € increases the
denominator increases. Hence, so longas s’ = 0, k"* decreases; but if the elasticity of substitution is
greater than a critical threshold (less than unity) then the share of life-cycle wealth increases

nonetheless; but if the elasticity of substitution is very small, it can decrease."
Now, however, the effect on relative consumption (well-being) is more ambiguous. In particular,

at ¢ = 0, using (1.10)

1 Now KW* _ ns(lsik+rc> '
k* sp(l—‘rc)+s(k*)‘rcn
importance of life cycle savings. If the elasticity of substitution is greater than one, the indirect effect is also

positive, so long as s' < 0. (Now the workers’ savings rate plausibly depends on k, since there is no taxation on the

return to life cycle savings, and the before tax return increases.)

So long as s, > ns, the direct effect of an increase in taxes is to increase the
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W _ Al k) (K — k) = =k (k) < 0.

(1.16) dt¢ ~ dk* dz€

On the other hand,

) = k) = s

sp(1-1¢)’

SO

dr r

dt¢ 1-1¢

Workers' lifetime utility if a function of their income and the return to capital:
V(rk), YW)
V is the indirect utility function®. Hence® at ¢ = 0,

(117) 22 = 0 [k f/ (k) + (k™ f (k)] = 0.

dt¢

That is, the loss in income is precisely offset by the increased return to capital.

But for ¢ > 0, the interest rate effect is larger, and initially the transfers are larger, and workers’ utility
is increased, even though wages are lower. But as 7€ increases, eventually k* falls below k*": the

economy switches to a one class economy, with only life cycle savings, with

s w (kW) = 2

EW*
1+n’

Clearly, because wages are lower than they were in the initial equilibrium and there are no transfers,

workers incomes are lower. There exists an optimal inheritance tax 7¢*, 0 < t¢* < 1.

Public investment

> We canin principle derive the savings functions from V.
v
17 arw
This analysis assumes that social welfare is only assessed from the perspective of workers (who receive no
inheritances.) It ignores the welfare of the capitalists. If their well-being were also included within the social

welfare function, the optimal tax would obviously be different. Note the steady state income of the capitalists
always decreases with taxation, i.e. % ((1 — ‘L'C)T'k*) =1 -1 k) + f"(kDEY) % —r(k)k* =

£ f! (k)
(k)

1% We have made use of the fact that for an indirect utility function, Z—Z =sk")w(k)

< 0, but so does income per capita.
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So far, the results of this section on the ability of the government to improve the wealth distribution
through capital taxation are somewhat disheartening. But as we showed in Part Il, if we use the
proceeds of the capital tax (inheritance tax) to make public investments, then we can avoid tax shifting

and ensure that workers are better off and inequality is reduced.

1.2. Other ways by which advantages are transmitted across generations

Human capital

Of course, even if we reduce the capacity of the rich to advantage their children through financial capital
by imposing taxes on inherited wealth, the rich can advantage their children through passing on more
human capital. Here, the structure of the education system is crucial: even with the provision of public
education, a mixed system, such as that of the United States, can provide the children of the rich with an
elite education which passes on advantages from one generation to the next, not only through the
formal skills acquisition (including the ability to think creatively) but also through the informal networks

and social skills which are imparted.
Inequality among the rich and progressive capital taxation™

A progressive capital income tax can affect the degree of inequality among the rich, as we noted in Part
Il of this paper. The argument for a progressive capital tax is strengthened if we look more carefully at
the nature of the measured returns to capital. In economists’ simplest models, all capital receives the
same returns. If returns are stochastic, then it is simply luck that determines who gets high returns. If
that were all that there were to the matter, a progressive tax on the rate of return to capital in excess of
the average return (with offsets for returns below that level) would be welfare increasing, if capitalists
were risk averse. If savings were elastic in the certainty equivalent return, then savings would increase,

and workers would be better off.

There may, however, be other possible explanations for above average returns. The returns could

represent greater skill at investing, in which the returns ought to be viewed as a return to labor, not as a

return to capital.”

'8 An earlier version of the ideas in this section were delivered as a keynote address at the National Tax Association
annual meetings, Santa Fe, November, 2014.

 This is particularly relevant given the literature which has suggested that the pure returns to capital should be
taxed at a zero rate, based on a misinterpretation of the Atkinson-Stiglitz (1976) result. See also Stiglitz (2015).
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The returns could represent a return to risk taking. If capital markets are imperfect (so risk is not fully
diversified) and individuals are risk averse, riskier investments will yield higher returns than safe. A
proportional capital tax on excess returns (over the safe rate of interest) would, under these

circumstances, increase risk taking, and thereby average incomes.

Finally, the returns could in part be a return to exploitation. To the extent that that is the case20, then a
progressive tax would discourage such rent seeking behavior, increase economic efficiency, improve the

well-being of those who are being exploited, and reduce overall inequality.

2. Toward a more general model

The previous section assumed that society is composed of two groups of individuals, workers who
engage in life cycle savings, and capitalists who pass on wealth from one generation to the other. We
have for the most part ignored the kinds of inequalities within each group that were the focus of Part Il
of this paper. Obviously, we could combine the analyses: wage inequalities will give rise to inequality in
life cycle savings; inherited inequalities will be passed on from one generation to the other, as described
earlier. We can also formulate models in which there can be transitions from one “class” to another.
Assume, for instance, that providing bequests is a “luxury,” and that when individuals wealth exceeds a
certain level, they begin to act like capitalists. On the other hand, with stochastic returns to wealth, the
wealth of dynastic families can fall below that critical threshold, in which case they stop providing

inheritances: their only savings would then be life-cycle savings.

More generally, let us assume savings of any individual are a function of his end of period wealth, which
is just his wage and the return on the capital from the previous period: s(W,;)W; , where

(2.1) Wy =wi+ (1 + 1)k,

But assume s(W;) is S-shaped, the extreme version of which would be s = s, for W < W* and
s =81 » sy for W > W*.*' Then there exists a two-class equilibrium. To see the nature of the
equilibrium, assume initially that there is no uncertainty, and a fixed fraction of the population 9are in

the upper income group. Then

2% We cited evidence that that was the case earlier.

! This particular formulation has the characteristic of a jump in the level of savings. A formulation with similar
consequences is s(W)=s, for W sWy; s(W)W = s,W; + 5,(W —W,;) for W; < W < W,; and s(W)W = s, W, + s4(W, —
W,) + s,(W = W,) for W= W,, with s; >>s,and s; >>s,.
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(2.2) siwk)+ A +r(k)k)=1+n),i=0,1
(2.3) k=9k; + (1 -39k,

For each value of 9, there is a different equilibrium, i.e. k; = k;(9). Forinstance, if s = 0, (5.19) can

be approximated by
(2.4) s;((A +rk))k/9) =1 +n,

Here, it is not that the workers have a different savings function from that of the capitalists; it is only
that their income is low so they save little. On the other hand, if 9 = 0, we obtain the discrete variant
of the Solow model. Most importantly, we have endogenously derived a two class model out of a S-

shaped savings function.

Now, let us assume that there is variability, e.g. in the rate of return. A few families in the lower class
have the good fortune of having a run of good luck, and cross the critical W* threshold, while a few
families in the upper class have the bad fortune of having a run of bad luck, and move into the lower
class. The fraction of those crossing depends, of course, on the risk associated with the return to capital,
the average value of those returns, and the distance of the average member of the class from the critical

threshold. We thus write, in reduced form

where 3, is the probability of an upper class individual falling below the threshold W*, and 1, is the

probability of a lower class individual making it into the upper class, with »; = 3;(k;, k). Hence
(2.6) ¥ = 1/ (1 + (31/%,)).

We can now solve (2.2), (2.3) and (2.5) simultaneously for {3, k1, k¢, k}, and we can analyze how various
changes in the economy might affect the distribution of wealth in the tails and the distribution of
income. The solution clear depends on the stochastic processes governing the relevant variables. And
using this model, we can analyze the effects of policy on the proportion of the population in each group

as well as the magnitude of the tail inequality.”” More broadly, we can envisage changes in policy,

22 Assume, for instance, that we impose a progressive tax on capital, such that all the wealthy pay the tax at the

rate 7°, with all the proceeds redistributed to workers in the lower class. Converting back to the continuous time
formulation and using the diffusion model introduced earlier, we obtain the result that so long there is not full
shifting of the tax and the tax reduces tail-wealth inequality. We can rewrite the equilibrium condition for group
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behavior and technology (the savings functions, the stochastic processes) that could move the economy
from one in which most individuals are in the “upper group” (the middle class society of the past) to one
in which most are in the lower group (the “99%/1% society of the present.) Financial sector
“innovations” that encouraged those at lower wealth not to save and regressive capital taxation might,

for instance, accomplish this.

. . . . - . .
1 in the continuous time formulation asrg = n —rs; (1 — t€), wherep = 9 15—", the ratio of factor shares times
k

the proportion of the population in the upper group, itself an endogenous variable . Hence if is the case that an
increase in T° with proceeds distributed to workers makes it more likely that someone of the lower class moves up
to the upper and someone of the upper moves down to the lower, but the former effect is stronger than the latter,
as one might expect, from (2.6) 9 increases. So long as the elasticity of substitution is not too low, rg increases.
There is some shifting, but not complete shifting. Hence the drift, n — r s; (1 — 7€) increases (consistent with the
hypothesis that 5, increases). At the same time, the variability in net returns, (r(1 — 7¢)3)? decreases.

The effect on the distribution of income is more complicated. If 9 increases, there are more individuals in the
upper group, but the differences in income between the two groups is smaller, so long as the elasticity of
substitution is not too small.
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3. Landin a life cycle model

In section 1, we formulated a life cycle model, and used it to explain the division of wealth between
capitalists and workers (life time savers). It is easy to incorporate land into this framework. Now,
however, because land is a store of value that is alternative to capital, there is an important question:
could savings that otherwise be used for capital accumulation be deflected into land, thereby harming

workers.
3.1 Pure life cycle model

We begin our analysis with the case where there are only life cycle savers, but there is a fixed asset,
which we will call land. For simplicity, we focus only on the steady state.? But this poses a problem in
the absence of land augmenting technological change and population growth: if the equilibrium interest
rate would go to zero (as it would if n were equal to zero), the value of land would go to infinity. There
are at least two ways out of this puzzle: (a) assume land does not yield any return or (b) assume land
augmenting technological progress at the rate n. Here, we take the latter tack, and express all units in

per capita terms (per unit of effective land).

The variables of interest can all be expressed as functions of k. The returns to land must equal the
returns to holding capital. In steady state, the price of a unit of effective land, denoted by g, will be

constant. Letting f~ denote the marginal return of a unit of effective land, which in steady state is

constant, q = fTA, and
fk
(3.1) S®r®Ww@ _ ) Ir
1+n fk

in the obvious notation, where wages and returns to capital are functions of the capital stock per capita,
and where we have normalized the land supply (per capita) at unity. Workers save a fraction of their
wage income, with the fraction depending on their wages and the rate of return to capital. Savings are

put either into capital goods or into land holdings.

It is useful to rewrite (3.1) to focus on “savings in capital”:

(3.1a) s(w(k), (k) )w(k) — ’;Lk — k.

> For a more complete analysis of this model, see Stiglitz (2010b) . Similar results hold with money, rather than
land, as we show in the Part IV of this paper.
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Any value of k solving (3.1a) is a steady state equilibrium.

There can be multiple equilibria, as illustrated in Figure 1. As k increases, wages increase. The slope of
the LHS can be greater or less than unity, and can vary with k, so that the LHS can cross the 45 degree
line more than once. There is a natural sense in which stability requires that the savings curve cut the
45 degree locus from above, i.e. the increase in savings into capital from an increase in the capital stock

is less than the increase in the capital stock itself.

Looking across (steady state) equilibria, it is clear that, letting W denote wealth per capita.
aw _ d fr

(3.2) o=k + f—Tk) =1+ o/ fio = Frfid fé -

If

(3.3) frri/ fie = Frofracd fid >0,

then W increases more than k. That will always be the case if T"and k are complements.

By the same token, we can ask what happens if there is an upward shift in the savings function, i.e. the

savings function is given by ys(w(k),r(k)). Then

sw

(3.4) & =
T AV (L fp Fi e Pk ) () s -w

while, from (3.2),

aw _ aw i _ = fonfe 7Y

(3.5) & = Gre = A+ frodfe— frful fO 5

Again, we get the result that W can increase more than k. Some of the increased savings goes into an
increased value of land, reducing the benefits that otherwise would have accrued to a higher savings

rate.
Taxing capital

A tax on the return to wealth (both land and capital) will shift the function sw - f;+/f, up or down
depending on whether s is decreasing or increasing in r (increasing or decreasing in k), which implies
that in a stable equilibrium, it will lead to an increased or decreased value of k depending on whether s'

is greater or less than zero. The change in wealth will typically be larger than the change in k (so long as

14



inequality (3.3) is satisfied). But while in a two factor production function, a decrease in k necessarily
leads to a lower wage, now it may not. Capital and labor may be substitutes rather than complements.

(Robots may be a substitute for unskilled labor.)
Taxing land

It is easy to see that in this model, a tax on the value of land the proceeds of which are distributed to
workers results in an increase in investment and a reduction in the return to capital (in a stable
equilibrium). 2* If F > 0 (labor and capital are complements) wages will rise. A fortiori, if the revenues

are fully invested, wages go up even more.

3.2. A two class model with land/money

In this section, we extend the model of section 1 to incorporate land or money. Asin Part lll, we focus

on the case where there is land augmenting technological progress at the rate n.

Instead of (1.1) the capitalists’ wealth accumulation equation is described by

ki+aeTe +spfe(ke) (KE+aeT) _ (L+spfr(ke))WE

C c —_ C —
(3.6) kiy1+ Q1T = Wi, = T 1on

where, in the obvious notation, T¢ is the effective land holdings of the capitalists at time t (here, per
capita) and q is the price of an effective unit of land. In steady state, the return to capital and the return
to land (the return to each of the assets) is the same. The rate of interest must be equal to the rate of
growth divided by the savings propensity of capitalists, as before, and that implies a particular value of

k = k*. We similarly rewrite (1.2) as (continuing with the obvious notation)
(3.7) W1 = s(ker)W"/1+n .
Hence, the steady state equations for life cycle wealth relative to total wealth is now just

(3.8) L = SUDW(D
w w

* The value of land is 1-thH ];L . The reduction in f;, will normally partially offset the tax, so that the value of
k

land will not go down commensurately with the reduction in 1 — t*.
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. A . . . . . .
In this case, g *= ffT . Changes in worker savings have no effect on wealth; an increase in capitalists’
—

savings rate leads to an increase in k, with an effect on wealth that is normally greater than the increase

in k because of the increased value of land, as in the earlier model.

Again, in this model, we can easily study the effect of various forms of taxation on the distribution of
income and wealth (between capitalists and life-cycle savers); these effects are markedly different than
in the pure life cycle model of the previous sub-section because of tax shifting. Land taxation has no
effect on k*, hence no effect on wages; it leads to a diminution of the value of wealth. If the proceeds
of the tax are distributed to workers, life cycle wealth is increased, and therefore on both accounts,
wealth inequality is reduced. (Similar results hold for land capital gains taxes.) Inheritance taxation, as
in section 1, leads to an increase in the before tax return on capital, lowering k. If capital and labor are
substitutes, then capital and land have to be complements, and the tax on inherited capital
unambiguously reduces wealth inequality. Wages go up and the return to land goes down, so the share
of wealth held in life cycle savings unambiguously goes up. But if capital and labor are complements,

the opposite may happen.”

%> The other interesting case is that where land as an unproductive store of value.
Ifn = 0and s, =1, then in steady state, the interest rate will be zero, and the price of land will be constant.
(3.6) takes on the form
(3.9) kiy1 + qesrT = ke +q,T.
It should be clear that k™ in combination with any value of g is an equilibrium: as before, the value of land is
indeterminate.

On the other hand, if s, < 1, the analysis of the steady state presents some problems. Assume that there were a

steady state. r* will be positive, and that means that the price of land has to be ever increasing—but that in turn

would imply that wealth is increasing and capital is an increasingly diminishing fraction of wealth. And who would
hold this ever increasing wealth?

The only value of g, consistent with the equilibrium conditionsis ¢ = 0. If g were ever to be positive, for the
capital arbitrage equation to be satisfied, an increasing fraction of savings has to be devoted to holding land, and a
diminishing amount goes into capital accumulation. The rate of interest would, accordingly, rise. But as that
happens, capital gains increase even more, diverting even more savings into land. In short, as before, the
equilibrium (with g = 0) is not stable.
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4. Concluding Comments

A central concern in the growth of wealth inequality is whether an increasing fraction of wealth will be
controlled by a class of wealthy “capitalists,” passing their wealth down from generation to generation.
This picture contrasted markedly with the more hopeful note that emerged in the middle of the last
century, that an increasing fraction of wealth would be held by ordinary citizens for their own
retirement. As pension funds and IRA accounts built up, the latter view gained in ascendancy. But in
spite of the growth of such accounts, especially as firms switched from defined benefit programs to
defined contribution systems, the increasing concentration of wealth at the top seems to belie this

notion of the creation of a “people’s capitalism.”

The models here analyze the equilibrium wealth holdings between these two classes of wealth-holders.

We obtain a remarkably simple formula of considerable generality,

KW' s(k*) 1-Sk

n
k* Sp Sk

In the case of a competitive market with a Cobb Douglas production function and with workers’
preferences being described by logarithmic utility functions, s and Sy are fixed, and this gives a closed
form solution to the relative shares in terms of the parameters of behavior (preferences) and

technology. (In the more general case, s and S, have to be solved for simultaneously.)

Contrary to the suggestion of Piketty (2014), the relationship between the rate of return and the rate
of growth does not play a key role in the long run (partly because in standard growth models, the rate of
return on capital is itself an endogenous variable.) The relative role of life cycle savings normally does
increase with the rate of growth and increase with the savings rate of life-cycle savers relative to

capitalists.”®

Throughout our analysis we have emphasized the importance of taking a general equilibrium
perspective. Some policies that might seem to reduce inequality may, because of the shifting of taxes
and expenditures, have a more ambiguous effect. For instance, because of tax shifting, the taxation of

the return to capital would exacerbate the problem of inherited wealth even if the proceeds were fully

?® However, as we noted, matters are not quite so simple, because the savings rate of life cycle savers may itself be
an endogenous variable, affected by the growth rate and capitalists savings. Another key variable is the ratio of
the share of labor to that of capital, which too can be affected by these variables.
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redistributed to workers. Only if the government investment the proceeds and especially if public
investments were designed to be complementary with labor would the share of capital owned by life

cycle savers increase. Matters are somewhat better in the case of an inheritance tax.

In Part | of “New Theoretical Perspectives on the Distribution of Income and Wealth among Individuals,”
we explained that it was hard to account for the increase in the wealth income ratio in a standard
neoclassical model. In Part I, we explained that it was hard to account for the increase in wealth and
income inequality in a standard neoclassical model. A major omission in these models (and a major
lacuna in my earlier 1966 and 1969 papers) was rents, both land rents and those associated with market

distortions, deviations from the competitive paradigm, such as monopoly power.

The latter effect can be seen most forcefully by focusing (in our two period model) not on relative
wealth at the end of the first period, but rather at the beginning of the second, when workers and
capitalists have both earned the returns on their capital. We then obtain (where the caret * is used

simply to remind us of the shift in timing) in the absence of taxation on the return to capital of capitalists

KW' sx(1+rw(1 - tV) 1-S)

kN Sp(1+n) Sk

where r" is the return workers receive on their investments and t™" is the effective tax rate on the return

Aw

to capital for life cycle savings. Thus X will be lower than suggested by the basic model if (a) a

Py
distorted financial market delivers to life cycle savers lower returns than those received by capitalists;
(b) regressive taxation leads to life cycle savers facing higher tax rates (than those confronting
capitalists). An example of the former that has recently been exposed is how conflicts of interest among
those managing large fractions of IRA accounts lead to substantially lower returns on those accounts.
Part Il provided several other reasons for why life cycle savers might receive lower returns on their
investments than do capitalists. The share of life cycle savings will be further lowered if, as we

suggested in Part I, because of monopolies and other distortions the share of capital is larger than it

would have been in a competitive equilibrium.

Another explanation of the “wealth” residual--another important form of rents-- and the one upon
which we have focused here, is the increase in land rents. There have been substantial increases in the

value of land, especially urban land and land desired for its positional value (with say access to resort
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activities or scenic views)”. As we noted in Part I, the amount of capital goods might actually decrease,
and society’s future prospects become worse even as the value of its wealth increases, a result which is
strikingly different from that of the standard model. And if the increase in the capital stock is not large
enough to offset the increasing population and to offset the fact that the land supply is fixed, it means
that the country (at least on a per capita basis) is poorer. And it also means that wages are lower than

they otherwise would have been.

Some have suggested that land holding displace the holding of capital, and thus result in workers being
worse off. In this view, a tax on land would lead to higher wages and per capita incomes. We have
shown that in most models we have explored, this is true; but in the special case (the life cycle model
with capitalists, where capitalists save a fixed fraction of their income) it is not. Just as there is full
shifting of taxes (imposing a tax on capital has no effect), so too for land. But even in this polar case, a
tax on land, reducing the value of land, it reduces wealth inequality, for the workers' savings is given by
their wage plus transfers, and with wages unchanged, transfers increased, and interest rate unchanged,
their savings increases, and their wealth-holdings crowd out those of the capitalists. Thus, as Henry
George (1879) argued long ago, land taxes can be an important instrument for increasing equality. He
explained how such a tax was non-distortionary. But in many of the models presented here, we obtain a

stronger result: a land tax actually leads to higher wages and a higher level of national output.

This paper has considered a very simple equilibrium model for the determination of land rents. The
models presented here do not, | think, fully explain the extent of increase in land prices, which, as we
noted in Part | of this paper, play an important role in recent increases in wealth and wealth inequality.
In Part IV of this paper, we present alternative theories of the determination of land prices, which we

believe may provide a better description of what has been happening.

" In Part IV of this paper, we analyze the value of positional goods and land more generally.
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