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Three stylized facts about wealth:
1. Wealth concentration increases.

Source: Saez and Zucman (2015), U.S. data
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Three stylized facts about wealth:
1. Wealth concentration increases.
2. Bequests increase.

Source: Piketty and Zucman (2014)
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Three stylized facts about wealth:
1. Wealth concentration increases.
2. Bequests increase.
3. Land prices drive evolution of wealth.

Multiples of GDP (France), source: Homburg (2015)
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Knoll et al. (2014): 80% of housing price increase
caused by land price increase.

Possible reasons for the land price increase:

• Decline in transport costs subsides after WWII.

=⇒ Land increasingly becomes fixed factor.

• Increasing density of cities.

• Bubbles.
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Requirements for analyzing
distributional impacts of taxes:

• Distinguish life-cycle and dynastic savings motives.

• Distinguish capital and land components of wealth.

• Distinguish public spending options.
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Recent literature on distributional impacts of taxes

• Benhabib et al. (2011), Piketty and Saez (2013):
Taxing capital lowers wealth inequality.

• Classic result: Optimal capital taxes zero in the long run
(Judd, 1985; Chamley, 1986)

• Stiglitz (2015): Taxing capital cannot change distribution –
capitalists shift burden to workers.
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Recent literature on distributional impacts of taxes

Common approach: Multiplicative shocks ω to transmission of
wealth z give rise to distributions with Pareto upper tails:

zt+1,i = ωzt,i + ε (1)

ω = se(r̄−g)H (2)

db

d(r̄ − g)
> 0 (3)

Note: ε = additive shock, s = savings rate, r̄ := r(1− τ),
H = one generation = 30 years, b = inverted Pareto coefficient.

=⇒ Inequality is an increasing function of r − g .

=⇒ higher gap r̄ − g implies more inequality, higher taxes τ imply
less inequality.
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Why is the common approach not enough?

1. No endogenous effects with respect to factor prices.

2. No endogenous asset portfolio choices (in particular no land).

3. No distinction between life-cycle and dynastic savings motives.
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Research Questions

• What is the scope of action for governments to reduce wealth
inequality with taxes on capital, land rents, and bequests?

• How is output affected by these instruments?

• How do different tax revenue recycling options affect the
wealth distribution and output?
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Results

• Governments have considerable freedom in reducing wealth
inequality without sacrificing output by implementing
combinations of land rent- and bequest taxes.

• Underlying mechanism: asset portfolio effect. Taxing land
rents enhances output by shifting investment towards capital
– and vice versa.

• Land rent and capital income taxes reduce inequality
moderately, bequest taxes strongly.

• Recycling revenues to young generation enhances output and
reduces inequality, relative to other recycling options.
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A simple model without land

to show that factor prices matter
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A simple model without land

• Acemoglu (2008), Kap. 9.6.: ’OLG with impure altruism’,
’warm glow preferences for bequest’:

ut = log(ct) + β log(bt).

• Households live for one period, generations do not overlap:

• First extension: Heterogeneity in preferences, i ∈ {1, ...,N}.

ui,t = log(ci,t) + βi log(bi,t)

Note: Preference parameter β ≥ 0 determines utility weight of the ’warm glow’ of leaving bequests.
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A simple model without land

Households:

ui,t = log(ci,t) + βi log(bi,t) (utility)

ci,t + bi,t = yi,t = wt︸︷︷︸
wages

+ (1 + Rt(1− τK ))bi
t−1(1− τB)︸ ︷︷ ︸

return on wealth

(budget equation)

max u
=⇒ bi

t =
βi

1 + βi
y i
t (FOC)

Firms:

kt =
1

N

∑
i

bi
t−1 (capital input)

f (kt) = wt + Rtkt (production)

max π
=⇒ f ′(kt) = Rt (FOC)
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Simple model: Analytical result 1/2

Lemma 1.
If the curvature of the production function satisfies a certain
condition (fulfilled, e.g., by CES-functions), there exists a
steady-state with capital-labor ratio k∗, factor prices w∗,R∗, and
bequest levels

b∗i =
w∗βi

1 + βi − βi
(
1 + R∗(1− τK )

)
(1− τB)

(4)

Corollary 2.

For βi > βj , it holds that b∗i > b∗j .
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Simple model: Analytical result 2/2

Lemma 3.
Assume a steady state exists.

1. An increase in the bequest tax leads to a decrease in wealth
inequality, if and only if

dR∗

dτB
< − 1 + R∗(1− τK )

(1− τK )(1− τB)
. (5)

2. An increase in the capital income tax leads to a decrease in
wealth inequality, if and only if

dR∗

dτK
<

R∗

1− τK
. (6)

Proof in the Appendix, Frame 36

Definition. Let β1 < ... < βN . By Corollary 2, b1 < ... < bN .
Wealth inequality decreases if b∗i /b∗j decreases ∀i > j .

14 / 33



Simple model: Analytical result 2/2 – notes

Conditions for progressivity:

dR∗

dτB
< − 1 + R∗(1− τK )

(1− τK )(1− τB)
. (5)

dR∗

dτK
<

R∗

1− τK
. (6)

• Intuition: For taxes to be progressive, wages should not
decrease too strongly. (5) and (6) imply upper bound for
increases in R∗ = f ′(k∗), thus lower bound for decreases in
k∗, f (k∗), and w∗.

• Prices matter for policy instrument analysis! Statements
about impact of taxes on wealth distribution should consider
endogenous factor prices. (Benhabib et al. , 2011; Piketty and
Saez, 2013: exogenous interest rate).

15 / 33



Extended model with land

and truly overlapping generations
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Extended model: Heterogeneous households

Each household i , born in t optimizes utility

ui (cy
i ,t , c

o
i ,t+1, bi ,t+1) =

1

1− η

[
(cy

i ,t)
1−η + µi (co

i ,t+1)1−η + βib
1−η
i ,t+1

]
where η = elasticity parameter, µ = preferences for life-cycle savings,
β = preferences for leaving bequests,

subject to the budget equations

cy
i ,t + si ,t = wt + bi ,t(1− τB)

si ,t = ai ,t+1 + pt li ,t+1

co
i ,t+1 + bi ,t+1 = (1 + Rt+1(1− τK ))ai ,t+1 + ...

li ,t+1(pt+1 + qt+1(1− τL))

with ai = capital assets, p = land price, li = land holdings, q = land rent.
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Extended model: Heterogeneous households

Household’s FOCs for i ∈ {1, ...,N} and t ∈ {1, ...,T − 1}.

ucyi,t

ucoi,t+1

=

:=rt+1︷ ︸︸ ︷
1 + Rt+1(1− τK ) (7)

ubi

ucoi

= (1− τB)η−1 (8)

pt+1 + qt+1(1− τL)

pt
= rt+1. (9)

pT
!

= 0 (10)

Budget equation

bi ,t + wt − taxes(τB) = cy
i ,t + (co

i ,t+1 + bi ,t+1)/rt+1 (11)
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Extended model: Firm and government
Firm:

f (kt , l) = A(αkσt + γlσ + 1− α− γ)
1
σ

kt+1 =
1

N

N∑
i=1

ai ,t , and l =
1

N

N∑
i=1

li ,t

FOCs:

Rt = fk(kt , l) interest rate

qt = fl(kt , l) land rent

wt = f (kt , l)− Rtkt − qt l wage rate

Government:

gt = τKRtkt + τLqt l +
1

N

∑
i

τB bi ,t .
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Extended model: At a glance
• Heterogeneous households: Continuous variation between

life-cycle and bequest savings motives.

• Public income:
Analysis of capital income, bequest, and land rent taxes.

• Public spending:
Analysis of different recycling schemes.

• Intertemporal land market: Model framework offers flexibility
to calibrate price paths to real data.
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Numerical Results

generated with GAMS software,
model calibrated to OECD data

on wealth quintiles, 2010
(see Appendix, Frames 37 and 38)
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The system converges nicely to a steady state

Sensitivity analysis of final period on Slide 42 in the Appendix.
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The system converges nicely to a steady state

Sensitivity analysis of final period on Slide 42 in the Appendix.
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Output-neutral tax reforms

Data on Slide 39 in Appendix.
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Output-neutral tax reforms

Data on Slide 39 in Appendix.
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Output-neutral tax reforms

Data on Slide 39 in Appendix.
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Output-neutral tax reforms

Data on Slide 39 in Appendix.
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Output-neutral tax reforms

Data on Slide 39 in Appendix.
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Option space for policy
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Why the different impacts on output?

• τL spurs capital investments.

• τK achieves the opposite.

• τB hardly affects asset
portfolio’s composition,
since it doesn’t appear in
no-arbitrage condition (9).
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Why do τK and τL reduce inequality?

household i τK = 0.2 τL = 0.2 τB = 0.2 τK = 0.7 τL = 0.7 τB = 0.7

income y∗

1 0.990 1.007 0.995 0.938 1.03 0.98
2 0.990 1.007 0.995 0.938 1.03 0.98
3 0.989 1.005 0.989 0.934 1.02 0.96
4 0.987 1.003 0.975 0.925 1.01 0.91
5 0.974 0.989 0.910 0.882 0.97 0.73

Bequests b∗

1 0.957 0.972 1.014 0.819 0.90 1.03
2 0.957 0.972 1.014 0.819 0.90 1.03
3 0.956 0.970 1.008 0.816 0.89 1.01
4 0.954 0.968 0.994 0.808 0.88 0.97
5 0.941 0.955 0.928 0.771 0.84 0.77

fraction of no-tax-case

• All taxes reduce b∗ and y∗ of rich stronger than that of the poor.

• τL shifts investments towards capital, hence reduces interest rate R.

• τK does the opposite, but the induced increase of R is overcompensated
in the after-tax return on savings 1 + R(1− τK ),

=⇒ τL and τK both discourage savings and reduce bequests.

• τB reduces income (especially of the rich), but increases demand for
leaving bequests (in particular that of the poor).
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Revenue recycling
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Revenue recycling
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Revenue recycling

• Transfering tax revenues to the old reduces output and
increases inequality.

• This is due to the
a) missing capital problem (the young cannot invest)
b) missing incentive problem (the young prefer not to invest)
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Sensitivity analysis 1/2
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Sensitivity analysis 2/2
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Summary of results

• Land rent taxes enhance output due to a portfolio effect.
Analogously, capital taxes reduce output.

• Bequest taxes: no portfolio effect, moderate effect on output.

• All taxes reduce wealth inequality. Bequest taxes have the
highest potential.

• The more tax revenues are directed to the young, the higher is
output, and the lower is wealth inequality.
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Discussion

• With combinations of bequest and land rent taxes,
governments have considerable freedom to redistribute wealth
without sacrificing output.

• We complement the common approach along the lines of
Benhabib et al. (2011) and Piketty and Saez (2013)

1. by modeling prices endogenously,

2. by including rents associated with a fixed factor, and

3. by discussing different revenue recycling options.
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Piketty-Stiglitz-Dystopia

• Combined with demographic change, Piketty’s and Stiglitz’
dystopia of a rentier capitalism and rent exploitation looms,

• due to increasing inheritances, land rents, and wealth
inequality,

• which could jeopardize democracy.
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Stakeholder-Society-Utopia

• Our results support policies such as the Stakeholder Society:
The young should receive a one-time transfer at adulthood
financed by wealth- or inheritance taxes.
(Ackerman and Alstot, 1999; Corneo, 2011; Atkinson, 2015)

• Through the transfer both the missing capital and the missing
incentive problem can be solved.
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Next steps

• Include further drivers of inequality: Entrepreneurial risk
taking, income inequality, differences in education.

• Include social welfare functions to bridge the gap between the
theory of optimal taxation and the debate about wealth
inequality and heterogeneous agent models.
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THANK YOU!
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Proof of Lemma 3

Recall that

b∗i =
w∗βi

1 + βi − βi
(
1 + R∗(1− τK )

)
(1− τB)

. (4)

Let i , j ∈ {1, ...,N} such that βi > βj and thus b∗i > b∗j holds.
Using (4) it is straightforward to calculate whether a marginal
increase of a tax increases or decreases the ratio of steady-state
bequest levels:

1. d
dτB

(
b∗i
b∗
j

)
=

>0︷ ︸︸ ︷
βi

βj
(βi − βj )ψ

−2
i

[(
1 + R∗(1 − τK )

)
+ dR∗

dτB
(1 − τK )(1 − τB )

]

2. d
dτK

(
b∗i
b∗
j

)
=
βi

βj
(βi − βj )ψ

−2
i (1 − τB )

︸ ︷︷ ︸
>0

[
dR∗
dτK

(1 − τK ) − R∗
]
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OECD data for model calibration (Frame 20)
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Model parameters, standard calibration (Frame 20)

Preferences Elasticity parameter η 0.96

Preferences for consumption when old µ1 0.070
µ2 0.070
µ3 0.095
µ4 0.152
µ5 0.468

Preferences for leaving bequests β1 0.0001
β2 0.0001
β3 0.025
β4 0.082
β5 0.398

Production Share parameter of capital α 0.2

Share parameter of land γ 0.08

Elasticity of substitution ε 0.78

Total factor productivity A0 481.9

Tax rates Capital income tax τK 0.2

Land rent tax τL 0

Bequest tax τB 0

Other Time horizon T 40
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Output-neutral tax reforms, data for Frame 21

public revenue per capita
τB τL Gini [103 2005 US$/30 years] [fraction of output]

0.00 0.00 0.63 14 1.4%
0.10 0.07 0.62 28 2.8%
0.20 0.13 0.60 40 4.0%
0.30 0.18 0.59 52 5.3%
0.40 0.24 0.58 63 6.4%
0.50 0.28 0.57 73 7.4%
0.60 0.33 0.57 82 8.3%
0.70 0.37 0.56 91 9.2%
0.80 0.41 0.55 98 9.9%
0.90 0.45 0.54 105 10.6%

0.999 0.54 0.52 104 10.5%

Combinations of τB and τL with same (or higher) steady-state level
of output as in benchmark case (τK = 0.2, τL = τB = 0). Tax
revenue and output in 103 2005 US$ / 30 years.
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Kaldor-Hicks Criterion 1/2

Could the winners of a 100% land rent tax compensate the losers?
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Kaldor-Hicks Criterion 2/2
Assume tax revenues gt are recycled to all households as X y

i ,t ,X
o
i ,t :

cy
i ,t + si ,t = wt + bi ,t(1− τB) + X y

i ,t

co
i ,t + bi ,t = (1 + Rt(1− τK ))ks

i ,t + li ,t(pt + qt(1− τL)) + X o
i ,t .

Assume that funds can be shifted over time via banking and
borrowing at the market interest rate R. Then:

∑
t

gt
Πt
s=1(1 + Rs)

≥ 1

N

∑
i ,t

X y
i ,t + X o

i ,t

Πt
s=1(1 + Rs)

.

Numerical experiments confirm that there are
{X y

i ,t ,X
o
i ,t}i=1,...,N, t=1,...,T such that

ui ,t |τL=1 ≥ ui ,t |τL=0 ∀i , t.
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Wealth distribution invariant under variation of final
period (cf. Slide 20)
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