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Università Sapienza – March 20, 2019



Motivation (I/II)

I Since the 70s in many advanced economies

1. increase in wealth–to–income ratios & wealth inequality (Piketty and Zucman, 2014;
Benhabib and Bisin, 2018)
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Motivation (I/II)

I Since the 70s in many advanced economies

1. increase in wealth–to–income ratios & wealth inequality (Piketty and Zucman, 2014;
Benhabib and Bisin, 2018)

2. mostly due to capital gains on assets like housing and land (Rognlie, 2014; Bonnet
et al., 2014)
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Motivation (I/II)

I Since the 70s in many advanced economies

1. increase in wealth–to–income ratios & wealth inequality (Piketty and Zucman, 2014;
Benhabib and Bisin, 2018)

2. mostly due to capital gains on assets like housing and land (Rognlie, 2014; Bonnet
et al., 2014)

3. and independent from earnings inequality (Benhabib et al., 2017)



Motivation (II/II)

I As a response, some have proposed shifting taxation from labor to wealth (Piketty
(2014), Piketty et al. (2013) and Altman (2012))



This Paper (I/II)

I We investigate the long-run social welfare effect of such tax reform using a model

I with heterogenous households (i.e., rich and poor) and households’ wealth (i.e.,
business capital, housing and financial assets)

I where business and housing capital are both reproducible

I under full commitment

I where wealth ratios & inequality increase endogenously because of a (housing) cost
disease problem (Borri and Reichlin, 2018)



This Paper (II/II)

I We consider a limited set of tax rates

I tax on labor income

I wealth tax

I no consumption taxes



Main Findings

I Optimal tax structure includes

I some taxation of labor

I zero taxation of business capital & financial wealth

I a positive tax on the housing wealth of rich households

I a subsidy on the housing wealth of poor households

I When wealth inequality increases, and the share of rich households is small
enough, housing tax rates on rich households are high and increase with
inequality



Literature

I Housing & land taxation: Poterba (1984), Gahvari (1984), Berkovec and
Fullerton (1992), Auerbach and Hines (2002), Gervais (2002), Mirrlees et al.
(2011), Gervais (2002), Bonnet et al. (2016)

I Wealth elasticity with respect to wealth taxes: Jacobsen et al. (2017); Seim
(2017) and Brülhart et al. (2016)



Model



Environment

I Time is discrete t = 0, 1, . . .

I There are

I two sectors: manufacturing and (housing) construction

I and finite set of households types, indexed by i



Preferences (I/II)

I Household types

I have mass mi ∈ (0, 1) (with ∑i mi = 1)

I supply one unit of labor inelastically

I belong to infinitely lived dynasties

I Life time utilities are

U i =
∞

∑
t=0

βt
iU(C i

t ,H i
t),



Preferences (II/II)

I To simplify the exposition we assume that

U(C ,H) = log u(C ,H),

where u(C ,H) is homogeneous of degree one

I Under this assumption

I we obtain a balanced growth path

I the welfare impact of productivity growth can be separated into a ”level” effect and
a relative price effect



Technology (I/III)

I Production takes place in the manufacturing (m) and housing (h) sectors

Ym
t = Fm(Km

t , zmt lmt ), Y h
t = F h(Kh

t , zht l
h
t ,Xt),

where Xt is the flow of new land available for housing construction (Favilukis et al., 2017; Borri and
Reichlin, 2018) and Fm(.) and F h(.) are assumed to be increasing, strictly concave, and to exhibit
constant returns to scale



Technology (II/III)

I It is convenient to switch to the intensive-form production functions

ym ≡ Ym/zmlm = Fm(km, 1) ≡ f m(km),

y y ≡ Y h/zhlh = F h(kh, 1, x) ≡ f h(kh, x).

where k j = K j/z j l j for j = h,m, x = X/zhlh, y j = Y j/z j l j are measured per-units of labor efficiency



Technology (III/III)

I For simplicity, we assume that labor productivity (ρ) grows at the same constant
rate across the two sectors

1 + ρ = z jt/z jt−1.

I Then, the relative labor productivity in manufacturing, ζ = zm/zh, is constant



Additional Notation

I variables normalized in units of labor efficiency in manufacturing are denoted with
lower case letters

c i = C i/zm hi = H i/zm

and
c = ∑

i

mic
i h = ∑

i

mih
i k = K/zm g = G/zm

where K is the total capital stock and G public spending



Feasible Allocation

Then, for some given initial allocation of capital, k0, and housing stock, h−1, a feasible allocation of individuals’

consumption and sector specific capital and employment is a sequence {c it , hit , k
j
t , l jt ; i ∈ I, j = h,m}∞

t=0,

satisfying

ct + gt + (1 + ρ)kt+1 ≤ f m(kmt )lmt ,

ht ≤ f h(kht , xt)l
h
t /ζt +

(
1− δ

1 + ρ

)
ht−1,

lmt + lht ≤ 1,

kht l
h
t /ζt + kmt lmt ≤ kt ,

xt ≤ X̄t/zht l
h
t ,

for all t ≥ 0, where δ ∈ (0, 1] is the housing depreciation rate and {X̄t}∞
t=0 is the sequence of government

provided flow of new land permits.



Main Assumptions

1. All housing is owner occupied (i.e. no rental market)

2. We rule out consumption taxes

3. Labor taxes cannot be individual-specific

4. Wealth taxes may be differentiated across types of wealth (i.e., financial or
housing) and debt is untaxed (τk,i

t = 0 if bit ≤ 0)

5. Households belong to only two types with β1 > β2



Timing

Any household i , at all time t ≥ 0

I buys some units of a 1-period bond with gross pre-tax interest rate, Rt+1

I and acquires some residential property with unit price qt

I enjoys the housing services generated by it, and then resells the property the next
period and pays taxes on realized wealth



Household Net Wealth

I Denote household net wealth as

ait = bit(1− τk,i
t ) + ((1− δ)/(1 + ρ))q̂ith

i
t−1.

I We assume that total net wealth must be non-negative at all periods,

ait+1 ≥ 0,

i.e., households debt must be fully collateralized by the housing wealth.

I At a steady state, the impatient household has zero net total wealth (a2 = 0)



t-period budget constraint

I The t-period budget constraint is(
1 + ρ

R̂ i
t+1

)
ait+1 + c it + π̂i

th
i
t = ŵt + ait ,

where R̂ i = R(1− τk,i ) is the after tax interest rate, and

π̂i
t = qt − (1− δ)q̂it+1/R̂ i

t+1

is the after tax user cost of housing.



Optimal Taxation (I/II)

I By the linear homogeneity of u(.)

U(C i ,H i ) = log u(c i , hi ) + log zm,

I and any household’s lifetime utility can be decomposed as

U i = Ωi + Γi ,

where

Ωi =
∞

∑
t=0

βt
i log u(c it , h

i
t)

and

Γi =
log zm0
1− βi

+
∞

∑
t=0

βt
i log(1 + ρ)t



Optimal Taxation (II/II)

I The Planner maximizes the average per period utilities (w/equal weights) by
choosing appropriate values of the available tax rates.

I In order to obtain the steady state allocation as a possible solution to the optimal
policy we assume that per period utilities are discounted at the same rate, β1, i.e.,
the discount rate of patient households.

I Since zm is unaffected by the Planner’s choices, there is no loss of generality in
assuming that the social welfare function is a weighted average of only Ωi .



Analytical Results (I/III)

I Assume

1. Utility is log
U(c , h) = φ log c + (1− φ) log h,

2. Cobb-Douglas production functions for both manufacturing and housing

3. Tax rates are uniform across types (τh,i = τh and τk,i = 0 for i = 1, 2)



Analytical Results (II/III)

I Define two endogenous variables

1. the aggregate housing wealth v = ∑i miqh
i

2. the net wage ŵ = (1− τw )w



Analytical Results (III/III)

I Steady state is the intersection between two curves

1. budget feasible net wage: (v , ŵ) that verify the government budget constraint

ŵb = (w∗ − g) + A(τh)v ,

2. market clearing net wage: (v , ŵ) that verify the equilibrium in assets and housing
markets

ŵa = B(τh)v − (1− β1)R
∗km,∗



Equilibrium

A necessary and sufficient condition for a unique positive solution is that capital
intensity in the manufacturing sector is larger than the capital intensity in the
construction sector



Geometric Representation of Equilibrium
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Quantitative Analysis



Road map

1. Exogenous tax structure

I analyze impact of different taxes on key variables of model

2. Optimal tax structure

I Use an exogenous increase in the relative productivity in manufacturing to generate
an increase in the wealth–to–income ratio and wealth inequality as observed for
advanced economies (Borri and Reichlin, 2018)

I Provide quantitative analysis of steady state equilibria and investigate optimal
combination of taxes



Two key assumptions

I technology: Cobb-Douglas production function in manufacturing sector and CES
production function with elasticity of substitution σh in housing sector

I preferences: utility function is CES

u(c , h) =


[
(θ)

1
γ c

γ−1
γ + (1− θ)

1
γ h

γ−1
γ

] γ
γ−1

if γ 6= 1

cθh1−θ otherwise



Calibration

I To calibrate the model

I borrow some parameter values from existing literature

I set others to match some moments of the data



Model Parameters

Preferences

Weight consumption: θ 0.80

EIS: γ 0.75

discount rate patient household: β1 0.95

discount rate impatient household: β2 0.80

Technology

Housing depreciation: δ 0.02

Growth rate productivity: ρ 0.03

capital share manufacturing: αm 0.33

total factor productivity manufacturing: Am 2.00

capital weight housing: αh
k 0.20

labor weight housing: αh
l 0.50

elasticity of substitution housing: σh 0.75

Economy structure

Government expenditure: g 0.40

Government debt: b 0.00

Share patient households: m1 0.10

Share impatient households: m2 0.90

Flow new land: ξ 0.75



Exogenous Tax Structure

I Fix the relative productivity parameter to ζ = 1

I Simulate the model under three different scenarios

1. τk = τh,1 = τh,2 ≥ 0

2. τk = 0, τh,1 = τh,2 ≥ 0

3. τk = 0, τh,1 ≥ 0, τh,2 = τh,2,?



Taxes and Welfare with Exogenous Tax Structure
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Wealth Elasticity
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To Sum Up

1. Taxing financial wealth is never optimal

2. Taxing housing wealth uniformly is also never optimal

3. When poor households receive a housing wealth subsidy (i.e., τh,2 < 0), then it is
optimal for the government to set a positive housing wealth tax rate on rich
households

4. The elasticity of wealth, starting from a 0% rate on housing wealth, is
approximately equal to -1%, in line with estimates in Jacobsen et al. (2017); Seim
(2017)



Optimal Tax Structure

I We generate a path of increasing wealth inequality and housing prices by
simulating the model for different values of the relative productivity in
manufacturing, i.e., ζ = 1, . . . , 2.5

I We focus only on the household specific component of the lifetime utility
function, and not on the common component which is increasing in ζ



Welfare, Inequality, and Taxes
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To Sum Up (I/II)

1. poor households should receive a (constant) subsidy of approximately 3%

2. rich households pay a positive housing tax rates, increasing in relative productivity,
that ranges from 15 to 20%

3. the tax rate on wages is constant and equal to 40%

4. the share of workers in the housing construction sector increases from 2.5 to 3.5%



To Sum Up (II/II)

1. the government revenue from the sale of land permits are small, and equal to
approximately 0.1% of total output

2. housing prices increase by almost 100%

3. rich households wealth, and total housing wealth, increase by approximately 20%

4. consumption, as a fraction of total output, decreases

5. capital used in the housing construction sector increases



Conclusions (I/II)

I We consider a simple model with
I rich and poor households,
I financial and housing wealth,

I and find that the optimal steady state tax structure includes
I some taxation of labor,
I zero taxation of financial wealth,
I a housing tax on rich households
I and a housing subsidy on poor households.



Conclusions (II/II)

I We consider an exogenous increase in the relative productivity in manufacturing
with respect to construction, which generates an increase in housing prices,
wealth–to–income ratios, and wealth inequality as we observe since 1970 in a
sample of developed countries

I We find that
I housing prices increase by approximately 100%

I housing tax rate on rich households increases by the approximately 30% (i.e., from
13 to 17.5%) when the share of rich households is small enough

I These findings are robust with respect to variations in the housing demand
elasticity.



Thank you!
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