IT City Research Online
UNIVEREIST; ]OggLfNDON

City, University of London Institutional Repository

Citation: Boar, C. & Knowles, M. (2024). Optimal taxation of risky entrepreneurial capital.
Journal of Public Economics, 234, 105100. doi: 10.1016/j.jpubeco.2024.105100

This is the published version of the paper.

This version of the publication may differ from the final published version.

Permanent repository link: https://openaccess.city.ac.uk/id/eprint/32681/

Link to published version: https://doi.org/10.1016/j.jpubeco.2024.105100

Copyright: City Research Online aims to make research outputs of City,
University of London available to a wider audience. Copyright and Moral Rights
remain with the author(s) and/or copyright holders. URLs from City Research
Online may be freely distributed and linked to.

Reuse: Copies of full items can be used for personal research or study,
educational, or not-for-profit purposes without prior permission or charge.
Provided that the authors, title and full bibliographic details are credited, a
hyperlink and/or URL is given for the original metadata page and the content is
not changed in any way.

City Research Online: http://openaccess.city.ac.uk/ publications@city.ac.uk



http://openaccess.city.ac.uk/
mailto:publications@city.ac.uk

Journal of Public Economics 234 (2024) 105100

journal homepage: www.elsevier.com/locate/jpube

Contents lists available at ScienceDirect

Journal of Public Economics

Check for

Optimal taxation of risky entrepreneurial capital™ o

Corina Boar ?, Matthew Knowles >*

aNew York University, United States of America
b City, University of London, United Kingdom

ARTICLE INFO ABSTRACT

JEL classification: We study optimal taxation in a model with endogenous financial frictions, risky investment and occupational
E2 choice, where the wealth distribution affects how efficiently capital is used. The planner chooses linear taxes

E6 on wealth, capital and labor income to maximize the steady state utility of a newborn agent. Most agents in the
H2 model are poor, leading to an equity motive for taxation. We calibrate the model to the US economy and find
Keywords: low positive levels of optimal capital income and wealth taxes. We express optimal tax rates as a closed-form
Entrepreneurship function of the size of tax bases and their elasticities with respect to tax rates, highlighting the forces behind
;;rgi;il frictions the result. Because financial frictions are endogenous, higher capital income tax rates tighten financial frictions

and reduce output. Thus, optimal capital income taxes are lower than in models with exogenous frictions.

1. Introduction

The vast literature on optimal capital taxation in general equilib-
rium typically analyzes models in which all capital is the same and the
main cost of capital taxation is its negative effect on aggregate saving.
However, critics of capital taxation have long expressed concerns that it
has harmful effects not only on the total level of investment, but also on
its allocation.! The allocative effect arises because taxation may affect
incentives for entrepreneurs to take risks,? as well as their ability to
obtain external finance to fund high-return risky projects, as taxation
affects the rate of return external investors are likely to obtain.

Motivated by these concerns, we study the optimal taxation of
capital income and wealth in a model in which entrepreneurs under-
take risky investments and are subject to financial frictions that arise
endogenously due to information frictions. We characterize optimal
steady state taxes analytically, which allows us to highlight the impor-
tant forces at play. We then compute optimal taxes in a calibration
of the model to the US economy and show that modeling financial
frictions endogenously matters significantly for optimal taxation.

We carry our analysis in a perpetual youth model in which new-
born households decide whether to become workers or entrepreneurs.
Entrepreneurs, who differ in ability, choose how much capital to al-
locate to a risky and to a risk-free technology. They can borrow in
frictional financial markets, where the friction arises endogenously as
a result of entrepreneurs’ private information about their idiosyncratic
shocks. The effect of the financial friction is that entrepreneurs are
limited in their ability to borrow and are unable to fully diversify
idiosyncratic risk. This discourages them from allocating capital to the
risky technology, which consequently has a higher expected return in
equilibrium. Taxes on capital income and wealth affect allocative effi-
ciency by affecting (i) how entrepreneurs allocate their capital between
the risky and risk-free technologies, (ii) how capital is allocated across
entrepreneurs of different ability levels, and (iii) the fraction of agents
who become entrepreneurs. Capital income and wealth taxes are not
equivalent because agents who invest in the risky technology earn a
higher rate of return to their wealth and pay larger capital income
taxes, whereas the wealth tax falls equally on all wealthy agents,
regardless of the return they earn.
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Our modeling approach builds upon the recent literature on the
optimal taxation of entrepreneurs who face financial frictions, but is
distinct from almost all of this literature in two key respects.® First, our
endogenous modeling of financial frictions is a significant departure
from the existing literature on the optimal taxation of entrepreneurs,
which has most frequently assumed that entrepreneurs’ ability to obtain
external funds is limited by a collateral constraint which is not directly
affected by taxes. Second, our model is analytically tractable and allows
optimal steady state taxes to be written as functions of sufficient
statistics, which brings new insights into the important forces at play.

We find that our approach to modeling financial frictions endoge-
nously is consequential for optimal taxation. Differently from the typi-
cally assumed exogenous collateral constraint, in our setting, the ability
of entrepreneurs to obtain external finance depends on their incentives
to misreport their privately observed idiosyncratic shocks, and this
is directly affected by tax changes. All else equal, a higher capital
income tax encourages entrepreneurs to falsely report that their id-
iosyncratic shocks were bad, since doing so reduces their measured
capital income and therefore their tax burden. In response, financial
intermediaries reduce the amount that they provide as external finance
until entrepreneurs are willing to honestly report these shocks. As
such, a higher capital income tax leads to tighter financial frictions.
Since the amount of external finance (and therefore insurance through
financial markets) that entrepreneurs can obtain is decreasing in the
capital income tax rate, it emerges that these taxes do not help insure
entrepreneurs against idiosyncratic risk in equilibrium. By tightening
financial frictions, capital income taxes reduce the capital allocated to
the high-return risky technology and aggregate output. This channel
is absent from models with collateral constraints or other exogenous
financial frictions and, as such, we find that our level of optimal capital
income tax is lower than in otherwise identical models with exoge-
nous financial frictions. Wealth taxes do not directly tighten financial
frictions, but they reduce wealth and therefore the effective amount
entrepreneurs can borrow.

Despite its complexity, our model is analytically tractable. We show
that optimal steady state taxes can be written as a closed form function
of the size of the tax base for the various taxes, the degree to which each
tax is borne by workers and entrepreneurs, and the partial equilibrium
elasticities of the tax bases with respect to each tax, in the spirit of
the literature on the ‘sufficient statistics’ approach to optimal taxation
(e.g. Piketty and Saez, 2013).

This analytical tractability generates a number of insights into op-
timal taxation in models with financial frictions. Crucially, despite the
role of frictions and the rich heterogeneity in our setting, the optimal
taxation problem reduces to a trade-off between three considerations.
First, raising capital income or wealth tax rates mechanically raises tax
revenue, especially from richer entrepreneurs, which can be passed to
workers as lower labor income taxes. This is desirable to a utilitarian
planner because richer entrepreneurs have a lower marginal utility of
consumption than other agents. Second, higher tax rates on capital
income and wealth reduce the tax base for these taxes by discouraging
saving and the allocation of capital to the high-return risky technology,
and so, large increases in these tax rates can reduce tax revenue.
Third, higher capital income tax rates, in particular, discourage entry
into entrepreneurship. If workers pay a higher total tax per capital
than entrepreneurs, then encouraging agents to become workers rather
than entrepreneurs increases tax revenue, which can then be passed to
workers as lower labor income tax rates.

That the elasticities entering the optimal tax formula are partial
equilibrium elasticities, which hold factor prices constant, indicates
that the endogenous evolution of factor prices in response to tax

3 See, for example, Guvenen et al. (2023), Briiggemann (2021) and Panousi
and Reis (2014).“Almost all”, because some of these issues have been
considered by Phelan (2019). We compare our work to this below.
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changes does not, on the margin, affect optimal tax rates. Rather, the
endogenous response of agents’ behavior to tax changes only matters
for optimal taxes insofar as it affects the size of the tax base of each tax
and, therefore, tax revenue. Importantly, our perpetual youth structure
and financial frictions help ensure that the long-run elasticity of capital
income and wealth tax bases with respect to these taxes is finite,
in contrast to a frictionless representative agent setting where that
elasticity is infinite and optimal steady state capital taxes are driven
to zero.

We calibrate the model to match values of tax bases, rates of return
and features of financial contracts in the US data, at current US tax
rates. The calibrated model generates top wealth inequality similar to
the data, as well as a large gap between risky and risk-free rates of
return. In our baseline calibration in which entry into entrepreneurship
is relatively elastic with respect to wages, we find that the optimal
capital income tax is 3.7%, the optimal wealth tax is 0.2% and the
optimal labor income tax is 28%. Implementing these optimal taxes
leads to a long-run consumption equivalent welfare gain of 0.2%.
However, when entry into entrepreneurship is sufficiently inelastic with
respect to wages, we find that it may in fact be optimal to subsidize
capital income.

We find that in our model the elasticities that enter the optimal
steady state tax formula are not highly sensitive to changes in tax rates,
so that a good approximation to these optimal tax rates can be found
by simply calculating the values of the elasticities at the initial steady
state (i.e. the status quo), and applying the formula. This is convenient
for future research, because in principle the elasticities in our optimal
tax formula could be estimated empirically, making it possible to draw
conclusions about optimal tax rates without needing to commit to a
particular model calibration. Relatedly, we show that our optimal tax
formula is robust to a number of modeling features, including the exact
details of the financial friction. The specifics of the financial friction
are, however, consequential for the value of the elasticity of capital
income and wealth with respect to taxes that enters the optimal tax
formula. As such, our model also suggests that future empirical work to
identify these elasticities would be highly informative about the nature
of financial frictions.

Our tax formula also helps explain why we find low positive levels
of optimal capital income and wealth taxes. For both taxes, the long-
run elasticity of tax bases with respect to the tax rate is large in
our calibration, primarily because of compounding effects of taxes on
wealth accumulation. These effects are somewhat larger for wealth
taxes than capital income taxes for two reasons. First, capital income
partly reflects the profits that entrepreneurs earn by taking advantage
of the different rates of return of risky and risk-free technologies, and
this is less responsive to saving. Second, capital income taxes provide
more incentives for agents to become workers, and this raises labor
income tax revenue. The effect of these considerations is that, if a
planner cared only about wage-earners and not wealth-holders, then
the planner would want to rely on capital income rather than wealth
taxes. However, this is mitigated by the fact that capital income taxes
fall more heavily than wealth taxes on poor entrepreneurs, who have a
high marginal utility of consumption, and so the planner wishes to use
wealth taxes too so as to reduce the tax burden on these agents.

Related literature. This paper studies optimal taxation in a model in
which taxation affects output via its effect on the allocation of capital.
In that sense, our paper builds upon Evans (2015), Shourideh (2014),
Itskhoki and Moll (2019), Guvenen et al. (2023), Boar and Midrigan
(2020), Basseto and Cui (2020) and Briiggemann (2021). We differ from
these papers in two respects. First, we allow for micro-founded financial
frictions that arise from asymmetric information, thus allowing for
changes in taxes to lead to changes in the tightness of financial frictions.
Second, we characterize optimal taxes on capital income and wealth as
closed form functions of ‘sufficient statistics’, which not only enables
us to shed light on the trade-off the planner faces, but also to provide
a bridge between theory and empirics.
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Within this literature, our paper is closest to Guvenen et al. (2023),
who also focus on the different effects of capital income and wealth
taxation on the allocation of capital. We differ from Guvenen et al.
(2023) along three margins. First, we assume an endogenous financial
friction and derive analytical results regarding the determinants of
optimal taxes. As we argue in the paper, the nature of the financial
frictions is an important determinant of the relative merits of wealth
and capital income taxes. Second, in finding optimal taxes we allow
the planner to simultaneously choose taxes on wealth, capital income
and labor income, rather than restricting it to using only wealth or
only capital income taxes in conjunction to labor income taxes. Third,
we allow for endogenous occupational choice.* Abstracting from the
effects of taxes on occupational choice leads us to find it optimal to tax
wealth and subsidize capital income, just like Guvenen et al. (2023).
However, we show that an endogenous entry margin creates additional
incentives to tax capital income rather than wealth and the relative
merits of wealth taxes depend on how elastic this margin is.

Our paper is also related to the line of work that quantifies the effect
of tax changes in models with entrepreneurs. Examples are Cagetti and
De Nardi (2009), Kitao (2008), and Rotberg and Steinberg (2019) who
study the effect of changing estate, capital income and wealth taxes in
related settings. We differ from this literature in several ways. First, our
model is analytically tractable which allows us to make the intuition
behind the key mechanisms as transparent as possible. Second, our
financial friction arises endogenously as a consequence of asymmetric
information and is itself affected by changes in taxes, which we show
is of importance when considering optimal taxation.

Our paper also relates to studies of optimal taxation in the presence
of idiosyncratic investment risk, such as Panousi and Reis (2014, 2019)
and Phelan (2019). In these papers, unlike our setting, entrepreneurs do
not differ in their productivity levels and the allocation of capital does
not affect aggregate output. Furthermore, we allow for endogenous
effects of tax changes on financial frictions, which mitigate the benefits
of capital income taxation. By studying optimal taxation with endoge-
nous financial frictions, our paper also relates to Davila and Hébert
(2023), who consider optimal corporate taxation, where corporations
differ in productivity and financial frictions arise due to a limited
enforcement constraint. While the financial friction differs, taxes affect
the efficiency of capital allocation in a similar way to ours. This work
differs substantially from ours in focusing on corporations, rather than
entrepreneurs, and not incorporating household heterogeneity.

Lastly, our paper contributes to the literature on optimal capital
taxation, which focuses on the effect of capital taxation on aggregate
capital accumulation, as in the work of Chamley (1986), Judd (1985),
Straub and Werning (2020), Benhabib and Sz&ke (2021), Chen et al.
(2019), among others.”> Related to our paper, Abo-Zaid (2014), Bil-
janovska (2019) and Biljanovska and Vardoulakis (2019) explore how
the results in this line of work are affected in settings with reduced-form
financial frictions while maintaining the assumptions of Chamely and
Judd that capital is homogeneous and there is no idiosyncratic risk.

The rest of the paper is organized as follows. Section 2 outlines
the assumptions of the model. Section 3 discusses properties of the
model equilibrium. Section 4 shows how the steady state is affected by
taxes and derives formulae for the optimal tax rates. Section 5 shows
the values of optimal taxes in the numerical calibration. Section 6
concludes.

4 The share of entrepreneurs in Guvenen et al. (2023) fluctuates in response
to tax changes if tax changes reduce the share of an agent’s income from
operating a business to the point that this no longer makes up for the majority
of the agent’s income.

5 See Chari and Kehoe (1999) for a survey.
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2. Model

In this section we describe our model economy and define an
equilibrium.®

Environment The economy is populated by a unit mass of house-
holds and competitive banks. Households are born identical and with
no wealth. At birth each household chooses whether to be an en-
trepreneur or a worker and retains this occupation for their entire
life. Workers supply labor inelastically. Entrepreneurs use capital to
produce intermediate goods. Each entrepreneur owns two investment
projects: a risky project that produces ‘risky’ intermediate goods yp,
and a risk-free project that produces ‘risk-free’ intermediate goods yy.”
Entrepreneurs use labor and intermediate goods to produce a final
good. The government levies taxes and funds exogenous government
spending G.

Timing Each period is divided into three sub-periods: morning, after-
noon and evening. In the morning, entrepreneurs trade capital and
divide it between risky and risk-free projects. In the afternoon, they
draw idiosyncratic shocks which affect the capital in the risky project.
The projects produce intermediate goods, which entrepreneurs trade.
In the evening, they use intermediate goods and labor to produce the
final good. Households divide their resources between consumption and
saving for the next period. At the end of the period, a fraction y of
households die and new households are born. Capital depreciates at
rate 6.

Technology of Entrepreneurs Newborn entrepreneurs draw ability
6 € [0,1] from a distribution H,. At the beginning of each period,
an entrepreneur retains the same 0 as in the previous period with
probability 1 — 4, and draws a new 6 from H, with probability A,.

After allocating capital between the risky and risk-free projects in
the morning, each entrepreneur i draws a idiosyncratic shock ¢&;, from
a distribution H, with mean zero, standard deviation one and full
support on R.* Therefore, an entrepreneur who allocates kg ;, to the
risky project in the morning has kg, = q(0,,.¢,,, k) units of capital
in the project in the afternoon, where ¢ is increasing in kg ;, and &;,.
Each unit of capital k. ;, produces one unit of risky intermediate goods
YE.i.- The risk-free project produces an output of yr;, = kp;, risk-free
intermediate goods. We assume that

q(gi,t’ gi,t’ kE,i,t)
kg ifhp;, <kg

= 2

kgi:+ (1-9 <CXP <% - %;) - 1) (kg _l_‘E) if kg > ]_‘E
where ¢ € (0,1), ¢ > 0 and k, > 0. This implies that an entrepreneur
can put kg;, < k, into the risky project without facing any risk. If
kg, > k, the project becomes risky: the mean of kj,, is equal to
kg ;> and its variance is decreasing in the entrepreneur’s ability and
is increasing and convex in the level of investment in this technology.
The former property implies that having higher ability reduces the
risk that entrepreneurs face for a given amount of capital in the risky
project. The latter is akin to decreasing returns to scale in production

© For expositional clarity, we describe the economy in discrete time. How-
ever, to find optimal taxes, it will be analytically more convenient to work
with the continuous time version of our economy. We will indicate when the
shift to continuous time occurs in Section 3.2 and reference the Appendix that
describes the continuous time version of our economy.

7 The device of having two types of intermediate goods is a simple way to
incorporate misallocation of capital into the model and to allow entrepreneurs
to choose between more and less risky allocations of capital.

8 These restrictions on the first two moments of H, and the upper bound
on 6 are normalizations.
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and guarantees a positive measure of entrepreneurs in the steady state.’
The lowest realization of kg, is (1 — e)kg,, + €k .

Our specific assumption on the functional form of ¢, although not
critical for our derivation of the optimal tax formula, has two conve-
nient properties. First, it implies that optimal contracts for obtaining
external funds are identical to equity and debt contracts, the most
common financial contracts in the data. This helps with calibrating the
agency frictions against the data. Second, it enables us to study the
effects of taxes on the allocation of capital in a tractable way, while
allowing for heterogeneity in entrepreneurial ability.

Technology of Final Good Production Entrepreneurs trade risky in-
termediate goods at price ry, and risk-free intermediate goods at price
rr,. Each entrepreneur i hires n;, workers at wage rate w, and uses
¥gi; and yp;, units of intermediate goods to produce y;, final goods
with technology y,;, = f (ygi.Vris i), Where f is concave and
strictly increasing in all arguments, exhibits constant returns to scale
and satisfies the Inada conditions.

Hiding Capital Entrepreneurs can hide capital ky ;, in their risky
project after observing the shock ¢;, and convert it into ¢ky ;, units
of consumption, where ¢ € (0,1).!° We will show that, when taxes
are set optimally, entrepreneurs will not choose to hide any units of
capital. However, the ability to hide capital creates endogenous frictions
in financial markets.

Preferences Households born in period ¢ maximize expected lifetime
utility given by 32, (1 - p)~" (1 = yY~'u;,, ;, where u;,; is household
i’s period utility in period ¢ + j. For a worker, u;,,; = log(c,.’jf )
For an entrepreneur, u;,,; = log(c;,,;) + z;, where z; € R captures
the household-specific non-pecuniary benefits of being an entrepreneur
(see Hurst and Pugsley, 2011). At birth, households draw z; from
the distribution H,. We impose that > > 1, + p + 2y, which holds
easily in our calibration and guarantees that the allocation of capital
to risky projects is proportional to entrepreneurial ability, simplifying
aggregation.

Occupational Choice Newborn households choose their occupation to
maximize expected lifetime utility. There exists a cutoff z* such that
only individuals with z; > z will choose to be entrepreneurs. The
cutoff z satisfies

D A=p) A=y ogeN, ) =E, | (= p) ™ (1 =y) " (logle,u) +27) | »
Jj=1 j=1

where the expectation is with respect to the future realizations of 6,
and ¢&;,.

Government The government levies a labor income tax ry ,, a capital
income tax zx, and a wealth tax 7y, ,, and has to finance exogenous
expenditure G. The government’s budget constraint each period is

G = 7y W, N, + 7 (I, — 6K) + 7y , K, €h)

where N, is the measure of workers, K, is the aggregate capital stock
at the start of the period and II, — 6K, are the total reported profits of
entrepreneurs net of capital depreciation.

Financial Markets Entrepreneurs can fund capital purchases by en-
tering one-period state-contingent contracts with risk neutral banks
that live for one period. An entrepreneur who borrows 5, > 0 in

9 Convexity of entrepreneurial risk with respect to risky capital invested
is more tractable in our setting than having decreasing returns to scale in
production, but has similar implications: (i) high ability entrepreneurs cannot
produce too much and thus generate too high profits and (ii) there are
economic rents that increase the profits of poor entrepreneurs and make this
occupation more attractive.

10" As we subsequently discuss, the realization of &, is private information
to the entrepreneurs.
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the morning returns b;, in the evening. A bank will only lend to
entrepreneurs if the expected return on the loan exceeds the market
risk-free rate Ry,

Eeb;, = Ry by,

where the expectation with respect to the realizations of £. In equilib-
rium, this condition holds with equality and banks make zero profits.
Workers can also borrow at rate Ry .

Annuities At the end of the period households trade financial annuities
to insure against the risk of death. A household can exchange a unit
of the final good for the promise of receiving ﬁ units at the start of
the next period if still alive. Entrepreneurs place all their capital in a
common fund at the end of the period, exchanging it for annuities.'!

Budget Constraints The budget constraint of a worker with wealth a’
iSlZ

N N N
it +(1- 7>ai,t+1 =w,/(l - rN’,) + RF’,ai’t.

In the morning the budget constraint of the entrepreneur is
Kpie+kpi=kip=a;; +b,.

After receiving the &, shock, the entrepreneur chooses how many
units of capital ky;, in the risky project to hide and transform into
consumption ¢y ;.. In the evening, she chooses consumption ¢;, and
annuities (1-y)a; ., repays the bank 13,-’, and pays taxes. Consequently,
in the evening the entrepreneur’s budget constraint is

Ciy—Chiy+ (L =7)a o + i’i,t =my =T+ 1 =0k,

where z;, denotes the entrepreneur’s reported period profits given by

_ d d
iy = (rE,tyE,i,t + rF,t.VF,i,r) + (yi,t — Wiy = TEYE i~ "F,ryp’,-’,)

profit from intermediate goods

+ (=8 kg = kpig =Ko

profit from final good

reported capital gain

and where ¢y, = ¢ky iy, Vg, = kg, and yp;; = kp,;,. We assume
that hidden capital is not reported as profits for tax purposes since
it is hidden from outside agents, including the government. Given
the constant returns to scale technology, the profits from the final
good are zero in equilibrium. Finally, the tax payment 7}, is equal to
TR Tip = TK 1 OKip + Ty 1Ko

Agency Friction An entrepreneur’s realization of &, the capital that
she hides and the consumption she obtains from doing so are all
private information.'®> Without loss of generality, we restrict attention
to incentive compatible contracts where the entrepreneur truthfully
reports her ¢ and pays the bank the promised amount b. This gives rise
to the following incentive compatibility constraint

ok okg b
(1—TK)(rE+1—5)a—; > ¢a_§E+a_§‘

marginal cost of under-reporting &

@

marginal benefit of under-reporting &

By under-reporting £ by a small amount d¢, the entrepreneur can hide
ag—;dé units of capital. This means that she produces this many fewer
units of risky intermediate goods and loses the after-tax return from

11 Even if allowed to hold capital, they would prefer the common fund, since
it insures against death risk.

12 Workers do not pay capital income or wealth taxes. For analytical con-
venience and without loss of generality, we assume such taxes are levied on
physical assets and profits only, not on financial assets.

13 When ¢ = 0 there is no informational friction, since there is no incentive
to hide capital.
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selling them. At the same time, she converts the hidden units of capital

into ¢()§—€Ed§ units of consumption and also repays less to the bank.

Worker’s Problem Letting X denote the aggregate state of the econ-
omy, the worker chooses consumption ¢V (2", X) and annuities a™’
(aV, X) that solve the Bellman equation

N N _ N N ( NIy
VN(a ,X)_Cmiirlog(c J+U=-pA -V (a", X,
subject to the worker’s budget constraint.

Entrepreneur’s Problem Letting V(a,6, X) denote the value of an
entrepreneur with wealth a and ability 0, the expected lifetime utility
of a newborn entrepreneur i is

1 z.
V0,0, X)dH,(0 . —
/0 ©.0.20dH, ) + == 57

Since the second term is a constant, the entrepreneur solves the Bellman
equation

V(a,0,X)= Sup/ (log(c(a, 0,8, X))+ (1 = p)(1 —y)E
¢

x [V(d (a6, X), 9’,x’))9] ) dH, (&),

subject to the morning and evening budget constraints, the production
functions for ¢y, yg, yg, and y, the incentive compatibility constraint
and the banks’ break-even condition.

Equilibrium Given a sequence of tax rates {7y, 7x ;. Ty | o> a0 €qui-
librium is a sequence of prices { Ry 7.7, w; },., and decision rules
of entrepreneurs and workers such that newborn agents choose the
occupation that maximizes expected lifetime utility, workers’ and en-
trepreneurs’ decision rules solve their respective optimization prob-
lems, the government’s budget is balanced every period, and the asset,
labor intermediate goods and final goods markets clear every period.

3. Properties of the model equilibrium

In this section, we discuss the properties of the model equilibrium.
We show that the optimal contract between entrepreneurs and banks
gives rise to financial frictions that vary endogenously with taxes, and
we describe the optimal choices of workers and entrepreneurs.

3.1. Optimal contract

We first show that the optimal financial contract between the en-
trepreneur and the bank has an easily interpretable form as an equity
and debt contract. The share of equity that the entrepreneur must retain
in her project varies endogenously with taxes, a feature we later show
to matter in determining optimal taxes.

To that end, we note that the entrepreneur’s problem can be split
into a within-period choice of maximizing end-of-period resources by
allocating capital across projects, borrowing and hiding capital, and a
between period choice of dividing these resources between ¢ and «'.
We formally state and solve these problems, as well as the problem of
workers, in Appendix A. The solution to the between period problem
yields the entrepreneur consuming a constant share 1 — (1 —p)(1 —y)
of the end-of-period resources and saving the rest. The within-period
problem takes the form of a standard portfolio choice problem, with a
trade-off between risk and return: choosing a higher investment in the
risky project increases the variance of end-of-period resources, but also
their expected value.

Letting w denote the end-of-period resources of the entrepreneur,
the incentive compatibility constraint (2) can be rewritten as
9o 4% 3)
(24 o9&

By under-reporting & by a small amount d¢, the entrepreneur can hide
dg—;dé units of capital and convert them into d)():—fd& units of consump-

tion. This reduces end-of-period resources by ﬁdf, representing the
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cost of forgoing the after-tax return from the intermediate goods that
could have produced, net of the benefit of having to repay less to the
bank.

Integrating Eq. (3) with respect to &, it follows that there exists a
function w that depends on the entrepreneurs wealth, ability 6 and
prices such that

o=w+dlhy —kp). (4

In the absence of agency frictions, the risk-averse entrepreneur and
the risk-neutral bank would prefer a contract in which the bank takes
all the risk and the entrepreneur’s w is independent of £. The agency
friction prevents this, leading the entrepreneur to face the level of risk
implied by Eq. (4). This uniquely pins down the value of b in each state
of the world. The resulting contract between the entrepreneur and bank
takes an easily interpretable form as an equity and debt contract, as
discussed in the following Lemma.

Lemma 1. The equilibrium financial contract is one in which the en-
trepreneur takes a loan less than or equal to fraction R;l of the end of
period value of her risky project under the worst possible realization of &,

and sells fraction 1— ——2—— of the remaining value of her investment
(1-tg)(rp+1-6)

projects as equity, retaining the fraction of the equity herself.

[
(1-tg )(rg+1-6)
Proof. See Appendix A.3 []

The reason the entrepreneur cannot sell all the equity in her projects
is that she needs to have a large enough ‘skin in the game’ to prevent
her from hiding capital. The share of the project she must retain
varies endogenously with taxes: a higher capital income tax reduces
the fraction of equity the entrepreneur is able to sell, thus tightening
the financial frictions. Note that the equilibrium financial contract does
not depend explicitly on the wealth tax. However, the entrepreneur’s
level of wealth matters as it determines how much the entrepreneur
can borrow and the level of wealth is affected by the wealth tax. A
consequence of our modeling of financial frictions is that, all else equal,
the entrepreneurs’ investments in the risky project are proportional to
their wealth, a feature that is useful for aggregation.

The Inada conditions on production imply that entrepreneurs must
put some capital into the risk-free technology, and produce some risky
intermediate goods. No-arbitrage implies

Rp =14+ —1g) (rp—38) -y, 5)
¢ < (1 —7g)(rg +1—6), with equality if ky > 0, 6)
0 < (rg—rp)l —1g). (@)

Eq. (5) states that the risk-free return to lending to a bank equals the
return to putting capital in the risk-free technology. Eq. (6) states that
hiding capital cannot be more lucrative than selling risky intermediate
goods. Eq. (7) implies that the risky technology has a higher return
than the risk-free technology, to compensate for risk. In equilibrium,
each entrepreneur chooses kg > k., since borrowing and investing up
to k. is possible without risk, and Eq. (7) implies that this yields a
positive return.

3.2. Optimal decisions of workers and entrepreneurs

We next describe the optimal choices of workers and entrepreneurs
as functions of prices and taxes. By aggregating these choices we can
analyze how the steady state of the economy responds to changes in
taxes. To do this, as well as to ultimately find the optimal taxes, it is
analytically more convenient to work with the continuous time version
of our economy, which we solve formally in Appendix B. In brief, the
continuous time version of the model is obtained by assuming each
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period is of time length A and taking the limit as 4 approaches zero.'*
Here we directly discuss the resultant optimal choices.

In equilibrium, all agents consume a constant fraction of their
resources and save the rest. Specifically, letting P denote the expected
present discounted value of lifetime labor income, net of labor income
taxes, the optimal choice of a worker is given by

N=@p+ypPY and dPN = {[Rp+7y] PN =N} dr,

where Rp = Ry — 1 denotes the net risk-free rate of return. Similarly,
letting P denote the expected present discounted value of the lifetime
income of an entrepreneur who takes no risk,'> the consumption-saving
choice of an entrepreneur with ability 6 is given by

c=(p+nP
dP = [(Rp+y) P+ (kg —kp) (rg —rp) (1 —7¢) — ] dt
+(k5—k5>¢(1—s)w

Vo

where dW is the difference of a standard Brownian motion. In Ap-
pendix B we also show that if rp > rp, then entrepreneurs do not
hide capital and so ky = 0. This is because the return to hiding capital
is always lower than the return to selling intermediate goods, i.e. the
inequality (6) is strict.

We also characterize how the allocation of an entrepreneur’s capital
between the risky and risk-free projects varies with taxes and the
severity of financial frictions. The amount of capital an entrepreneur
of type 6 invests in the risky technology is

kg =k + Pkg (),

1 X min [—(rE_rF) (1 _TK)G'I]
¢(1-¢) ¢(l-¢)o> |

This shows that, all else equal, richer entrepreneurs invest more in risky

projects. Furthermore, an entrepreneur’s investment in risky projects is
closely tied to the Sharpe ratio theyzface for risky projects, which is
equal to (rg—rp) (1-1g)/ <w
when (i) the after-tax return to risky projects is higher, (ii) the after-
tax return to risk-free projects is lower or (iii) the agency friction is less
severe (i.e. lower ¢).

An implication of this is that capital income taxes reduce incentives
to invest in risky projects. This is a consequence of our endogenous
financial friction, and arises because capital income taxes reduce the
post-tax excess return for risky projects (rp —rr) (1 — zx ), but not the
risk that entrepreneurs face for investing in these projects. The latter
might seem surprising because capital income taxes, by taxing capital
gains, do reduce the variance of entrepreneurial profits . However,
the level of risk entrepreneurs ultimately bear is that required to
persuade them to honestly report their & shocks, as given by Eq. (4).
Conditional on their risky investment, this is not directly affected by
taxes. Therefore, insofar as the tax system insures entrepreneurs against
risk, this tightens incentive compatibility constraints and crowds out
the insurance against risk provided by financial intermediaries. As such,
the fraction of equity entrepreneurs can sell externally in Lemma 1 is
decreasing in 7g, and so a higher 7y reduces their ability to insure

where

kg =

. The Sharpe ratio is higher

14 The optimal financial contract, entrepreneur decision rules and other
equilibrium equations in continuous time are identical to the limit (as the
period length approaches zero) of their discrete time version counterparts.
As such, the continuous time model can be interpreted as a (very good)
approximation to a discrete time environment where the period length is very
short.

5 Such an entrepreneur puts exactly k, units of capital into the risky
technology each period, no capital into the risk-free technology, and lends
her remaining wealth a — k. to banks at the risk-free rate R,.
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against risk through this channel. Then, since a higher 7y reduces
the excess return from risky projects but does not reduce their risk to
the entrepreneur, it shifts investment away from risky projects. This
channel is a consequence of our endogenous financial friction, and, as
we discuss in Section 5.3.2 does not arise in otherwise identical models
with various exogenous financial frictions.

Lastly, as discussed above, all newborn agents who draw non-pecu-
niary benefits z; higher than a cutoff z* choose to be entrepreneurs.
The measure of workers N evolves according to
oN
o
The first term captures outflows due to stochastic death, while the
second captures inflows of newly born agents who draw non-pecuniary
shocks below the cutoff. Because taxes affect the lifetime value of being
in a given occupation, the cutoff z* responds endogenously to taxes, so
taxes also affect occupational choice.

= —yN +yProb(z; < z*) = —y N + yH,(z*).

4. Optimal taxes

In this section, we characterize the effect of taxes on the steady state
of the economy and then solve for the taxes that maximize the steady-
state welfare of a newborn agent. We obtain a formula for optimal
taxes, which we show is robust to many features of our model.

4.1. The effect of taxes on capital allocation

Before calculating optimal taxes, we first discuss the tradeoff that
the planner faces in designing optimal policy. We focus the discussion
on the effect that capital income and wealth taxes have on the accumu-
lation of capital and its allocation across risky and risk-free investments,
as these play a key role in determining the value of optimal taxes.

We let K and K denote the steady state values of the aggregate
capital stock and the capital in the risky technology, obtained by
integrating over the individual choices of entrepreneurs with respect to
the distribution of wealth across entrepreneurs.'® To study how these
respond to changes in 7y and 7y, we compute their partial equilibrium
elasticity with respect to taxes, holding constant the pre-tax prices rg,
rr and w, but allowing for endogenous changes in the distribution of
wealth. While holding r fixed, we incorporate that R is affected by
tax changes according to the no-arbitrage condition (5). To emphasize
the effect that financial frictions have on the determination of opti-
mal taxes (due to their effects on the accumulation and allocation of
capital), we assume that the planner chooses 7y and 7y, and adjusts
the labor income tax 7 to balance its budget. We focus on these
partial equilibrium elasticities because, as we show below, optimal
taxes can be written as functions of these elasticities, ignoring general
equilibrium effects through prices, as in Diamond and Mirrlees (1971)
and Piketty and Saez (2013).

We define the partial equilibrium elasticities of an aggregate vari-
able X with respect to the tax rates rx and 7, as'’

1-
eX —( %) 9X and X = 1 ox .
X odry,

T X org w

By considering small perturbations in post-tax prices around the
steady-state, we show in Appendix B.5 that the partial equilibrium
elasticity of steady state capital in the risky technology K with respect
to the tax rates 7;, j € {K, W} is

oKe (1 _E0-N)
Tj KE

NeN
i

1-N-

J

kg , P
> MKE(eTJE +e) -

16 These are formally characterized in Appendix B.4, together with the other
quantities and prices that constitute the steady-state of the economy.
17 In the case of a wealth tax, this is a semi-elasticity.
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This elasticity provides intuition for how capital income and wealth
taxes affect risky investment In particular, a change in taxes has three
effects on K, captured by eT R eTj and eN First, the term ek reflects
that a tax change affects entrepreneurs incentives to invest cap1tal into
the risky technology by changing their choice of k £ and the distribution
of wealth across entrepreneurs. Second, the term ¢ captures the effect
on the lifetime resources of entrepreneurs and is negatlve An increase
in 7x or ry reduces these resources, conditional on K, through
directly reducing entrepreneurs’ income and encouraging consumption.
These two terms are multiplied by M My, The term My,
captures the multiplier effect that arises because a higher K, increases
entrepreneurs’ wealth, thus raising K further. The term 1 — M
captures that changes in entrepreneurs’ choices and wealth only afl:ect
the part of Ky over and beyond the k. Thus, when & (K Y is close to
1 all entrepreneurs put roughly k. capital into the risky technology so
K is inelastic in response to taxatlon Lastly, the term eN captures the
fact that an increase in g or 7y, tends to shift households to becoming
workers rather than entrepreneurs, which reduces K.

The elasticities eﬁf and efﬁ are particularly relevant for how taxes
affect the allocation of capital, since they determine how entrepreneurs
allocate their capital to the risky technology. In Appendix B.5 we
show that they are approximately —1 and O respectively, provided
Ay is sufficiently large. This indicates that capital income taxes have
additional important effects on the allocation of capital, which wealth
taxes do not. The most important of these effects is that higher taxes
on capital income encourage entrepreneurs to reduce their risky invest-
ment by reducing the excess return to this investment but not the risk
to the entrepreneur in the equilibrium financial contract, as discussed
in Section 3.2. As we discuss in Section 5.3.2, the elasticity el;,f is
strongly affected by the endogenous financial frictions assumed in the
model, and can be quite different when financial frictions are modeled
exogenously.

Similarly, we obtain a formula for the partial equilibrium elasticity
of steady state capital stock K with respect to the tax rates ¢ e K, je
{K, W}, as shown in Appendix B.5. We omit the formula here but note
that a change in 7x or ry, also has three effects on K. First, the classic
argument by which taxes affect the post-tax return to saving applies,
and an increase in taxes favors consumption over saving. Second, as
discussed above, taxes affect K. In turn, this increases saving, and
thus the capital stock, by increasing entrepreneurs’ income. Third, by
affecting the value of being an entrepreneur and therefore occupational
choice, taxes increase saving by workers and reduce consumption by
entrepreneurs.

In Appendix B.5, we also characterize the partial equilibrium elas-
ticity of output Y and the mass of workers N with respect to taxes,
ef and e i’ Jj € {K,W}. Like in the neoclassical growth model, taxes
affect output by affecting capital accumulation and the mass of workers.
In addition, in our environment with financial frictions, taxes also
affect output by reallocation capital between the risky and the risk-
free technology. An increase in output due to this reallocation effect
ultimately represents an increase in aggregate productivity, since it
corresponds to an increase in output with no increase in the factors
of production.

4.2. The effect of taxes on welfare

To calculate optimal taxes, we use a perturbation approach, which
requires that we first characterize the marginal effects of changes in tax
rates on welfare and set them equal to zero to recover the optimum. The
measure of welfare we consider is the present discounted lifetime utility
of a newborn agent in the steady state, denoted by W. To construct
this measure, recall that a newborn agent chooses the occupation that
maximizes lifetime utility, given the draw of the non-pecuniary benefit
of being an entrepreneur. All newborn agents who draw non-pecuniary
benefits higher than a cutoff z* choose to be entrepreneurs. Therefore,
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the cutoff z* equates the value of being a worker with the expected
value of being an entrepreneur

*
VN (P, X) = —pzﬂ +EgV (P,0,X),

where V¥ (PN, X) denotes the value of being a worker with lifetime

resources PN. Then, it follows that the expected lifetime utility of a
newborn agent is

w=v"(F" X)+ =

pty

Taking a first order approximation and using that N = H,(z*), it

follows that the effect on welfare of a marginal change in tax rates is.'®

_ AN (1ZH ()

p+y H!(z*) |’
The first term represents the change in the welfare of workers resulting
from the tax reform. This can be shown to be proportional to the change
in worker income due to changes in the post-tax prices w (1 — ry) and
Ry. The second term represents the fact that, if the tax reform increases
the number of workers, then it must be increasing the cutoff z*, and
therefore making entrepreneurs relatively worse off, so the increase in
aggregate welfare is less than the increase in worker welfare.

Choosing taxes optimally means that at the optimal tax rates dW = 0

for a small change in taxes. Similar to Diamond and Mirrlees (1971)
and Piketty and Saez (2013), the first order condition for optimal taxes
can be formulated as one where dW = 0 for a small tax change dr;,

€ {K, W}, holding constant the pre-tax prices rg, rp and w, with 7
determined by budget balance, and Ry determined by the no-arbitrage
condition (5). This is because the government has three tax instruments,
7k, Ty and 7y and so can set these to target the values of three post-tax
prices (essentially the values of r, r and w after taxes are deducted).'®
Therefore, the optimal policy is one where a small change in post-tax
prices leads to no change in welfare on the margin, which is the same
as saying that a small change in taxes leads to no change in welfare on
the margin, holding fixed pre-tax prices.

(z—z*)dH_(2).

dw=dv" (FV, X)

4.3. Optimal tax formula

We derive a general formula for optimal taxes that depends only
on the size of tax bases in the economy and the partial equilibrium
elasticities of these tax bases with respect to taxes.

Tax formula. To derive the formula, let B, denote the tax base for the
tax 7;, 0 that

B. =wN and B

™ . =(re—rp)Kg+(rp—8)K and B,, =K.

We can then easily calculate elasticities of the tax bases B, , m €
{K,W, N}, with respect to taxes 7
S | 9B,

i "B, o

and express them as functions of the elasticities and the elasticities of
Ky, K and N with respect to taxes discussed in Section 4.1.

In the optimal tax problem, the first order condition for each 7z; €
{rx. Ty } that ensures dW = 0 implies that

(1- N)w(l —TN) ON

_ m _ pN . N NIV
0=B, + DI "~ B[N = e
me{K;W;N} J o J

T,

18 We further characterize this in terms of elasticities in Appendix B.6.

19 The reason that R, must be considered to evolve according to (5) is that
this is a fourth price, while the government only has three tax instruments to
target three prices. However, (5) implies that Ry can be directly calculated
from taxes and rp, without needing to consider other general equilibrium
effects.
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¥ = H&) and Bg is the lifetime additional tax payments a
worker would have to make after a unit increase in z;. The first term
represents the additional tax revenue gained by increasing 7; by one
unit, while the term in the summation captures the (typically negative)
revenue gains induced by the behavioral responses to the tax change.
The third term represents the lifetime additional tax payments workers
would have to make as increasing taxes requires adjusting z, to bal-
ance the government’s budget. Lastly, the fourth term represents the
resultant change in the relative welfare of entrepreneurs and workers,
which, by revealed preference, can be inferred from the change in the
number of workers after the tax. When taxes are set optimally, these
effects balance out.

For each of the two first order conditions above, we can use the

government budget constraint to eliminate r, and the definitions of the
0B
Tm
Jt;
terms. Rearranging, we obtain the vector of optimal taxes, summarized

in the following proposition.

where e

elasticities of tax bases with respect to taxes above to replace the

Proposition 1. The optimal steady state tax vector T = [rx;1y, 1T is

given by

T=(A-g+B" (~£+eM17) B)" (1-gy+ B~'Ge" ), ®)
where

g = AB'BY — (M) (1= N)B'eN1T B,

g = (B'BY)1+ (B, -G)(e}) (=N BleN,

and where 1 denotes the column vector (1, 1)T, eV denotes the column vector
(eN efW Y and

K’
N
A=10,B=B’K 0 ’BNzNBrK 0 ’
0 0 0 B 0 NBYN
w W
Br B‘r
e eTKK e,KW
f’K ef’W
w w

Intuition and implications. The formula above bears noticeable simi-
larities to scalar optimal linear tax formulae in the literature. These
formulae often take the form r = ——5, where g is a function of
marginal social welfare weights and e the éllasticity of the tax base with
respect to taxes (see, e.g. Saez and Stantcheva, 2018). In our case, the
analogous term to |e| is —£+e"V 17, which is a function of the elasticities
of tax bases with respect to taxes, and the analogous terms to g are
the matrix g, and vector g,. The formula reveals that optimal capital
income and wealth taxes depend on three considerations: the extent to
which they reduce the tax bases (the —€ term); the extent to which they
affect occupational choice and, therefore, labor income tax revenue
(the eV term), and the extent to which they fall on agents with a high
marginal utility of consumption (the g, and g, terms). Some of these
effects are weighted by the size of tax bases and government spending.
We next discuss these three considerations.

First, consistent with standard optimal tax principles, larger (nega-
tive) values of the elasticities in £ make the optimal tax rates on capital
and wealth smaller. That is, the optimal tax rates are lower if these
taxes substantially reduce their tax bases, as Laffer curves peak at low
tax rates. A consequence of the fact that the relevant elasticities in the
optimal tax formula are partial equilibrium elasticities is that ‘trickle
down’ effects of agents’ choices on other agents via prices are irrelevant
for optimal taxes. As such, the endogenous response of agents’ behavior
to tax changes only matters for optimal taxes insofar it affects the tax
bases, and, therefore, tax revenue, as is standard in optimal taxation
problems in the absence of externalities.

Second, eV appears in the optimal tax formula because taxes affect
the fraction of agents who are workers, which affects the labor income
tax revenue. Across the various calibrations we study below, eV is posi-
tive, indicating that higher capital income and wealth taxes increase the
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mass of workers and discourage entry into entrepreneurship. Provided
G is sufficiently large, an increase in the magnitude of eV will then, all
else equal, increase optimal capital income and wealth taxes. This is
because, for sufficiently high G, government budget balance requires
positive labor income taxes. In that case, a larger eV implies that
capital income and wealth taxes are effective at raising labor income
tax revenue by discouraging entry into entrepreneurship.

Third, the matrix g, and the vector g, are analogous terms to g
in scalar linear optimal tax formulae and represent the direct effect
of changes in 7y and 7y, on social welfare. These terms depend on
the extent to which taxes are paid by workers and affect entry into
entrepreneurship. Intuitively, they can be interpreted as weights that
the planner places on the payers of capital and wealth taxes, relative to
the weight placed on the payers of labor taxes. The utilitarian planner
places different weights on the payers of these taxes for insurance
reasons: the payers of capital income taxes are frequently much richer,
and so have a lower marginal utility of consumption on average, than
the payers of labor income taxes. The definitions of g, and g, imply
that if 7y and ry, were entirely paid by workers (and so tax changes
did not directly affect entry into entrepreneurship) then g, = A, g, =1
and eV = 0 and, assuming the elasticities in £ are positive, optimal
taxes on capital income and wealth would be zero. Equally, the optimal
tax formula reveals that all optimal taxes would similarly be zero if the
government put equal weight on the consumption of the taxpayers of
all three taxes (so that g, = 1) and government spending G was equal to
zero. This clarifies what the motives to tax capital income and wealth
are: taxes on capital income and wealth are valuable for insurance
reasons (i.e. if g, # 1) and also valuable to influence entry into
entrepreneurship (indicated by e") which matters because it affects
labor income tax revenue. As such, if there was no insurance motive
to tax capital income and wealth and no government spending (and so
no need for labor taxes) then all optimal tax rates would equal zero.

Alternatively, if the planner’s objective was not to set capital income
and wealth taxes to maximize welfare, but instead to minimize the
value of 7y, then repeating the steps above to derive the optimal tax
formula implies that the planner’s preferred tax vector 7 satisfies the
same formula as in Proposition 1, except with g; = 0 and g, = 0. This
is roughly the tax vector that maximizes the combined steady state
revenue from capital income and wealth taxes.?’ Intuitively, g, = 0
and g, = 0 in this case because the planner is not concerned about the
welfare of payers of capital income and wealth taxes. We consider this
case in our calibration below.

Lastly, we note that the optimal tax formula obtained in Proposi-
tion 1 is not unique to our specific model but also holds in a relatively
more general setting. In particular, our derivation of the optimal tax
formula in Proposition 1 did not make use of many specific features
of the model, including the specification of the financial friction, the
functional form determining entrepreneurial risk, or the logarithmic
utility. Therefore, irrespective of the assumptions on the utility func-
tion, entrepreneurial risk and agency frictions, we can express optimal
taxes as a function of the size of the tax base for the various taxes,
the degree to which each tax is borne by workers and entrepreneurs,
and the partial equilibrium elasticities of the tax base with respect
to each tax, according Proposition 1.2 The specific assumptions we
made on the utility function, entrepreneurial risk and agency frictions
are necessary for characterizing the elasticities in closed form and for
inferring the corresponding values for optimal taxes, but we are able to

20 To be precise, since total government tax revenue must equal exogenous
government spending G by budget balance, maximizing the revenue from
wealth and capital income taxes is equivalent to minimizing the revenue from
the labor income tax, N X r,. This is very close to minimizing r,. The two
are not identical however, since N is endogenous in our model.

21 See Appendix B.7 for a formal proof of this result.
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use the same formula when computing optimal taxes in a model with
exogenous financial frictions.

5. Quantifying the model

In this section we describe our calibration strategy and compute
the optimal taxes implied by our numerical calibration of the economy
outlined in Section 2.

5.1. Calibration strategy

We set a number of parameters outside of the model and calibrate
the rest to ensure our economy reproduces salient features of the US
economy. We summarize the parameter values in Table 1.

Assigned parameters. A period in the model is one year. Panel A of
Table 1 summarizes the assigned parameters.

Demographics We set the mortality rate y = 2.5%, corresponding to a
working life of 40 years, and set the depreciation rate § = 0.07, roughly
the average depreciation rate in the US fixed asset tables.

Technology We set the distribution of the non-pecuniary taste for en-
trepreneurship z, to be an exponential distribution of the following
form

1= hge™¢E?  if z > 020
Hz(z) = €E
0 otherwise.

Given this functional form, ¢, can be interpreted as the elasticity
of entry into entrepreneurship with respect to wages, and h is the
share of agents who actively enjoy entrepreneurship, that is have
z; > 0. As there are no direct estimates of the elasticity of entry into
entrepreneurship with respect to wages, we set it equal to 1.5 as a
baseline and discuss how optimal taxes vary with this parameter. In
particular, in Sections 5.3.1 and 5.3.3 below we show that when entry
into entrepreneurship is less elastic with respect to wages, i.e. ¢ is low,
it is optimal to tax wealth at a slightly higher rate and it may be optimal
to subsidize, rather than tax capital income. We calibrate h,, jointly with
other parameters, as we discuss below. We set the distribution of 9,
Hy, to be uniform on [0, 1] and the auto-correlation of the productivity
shock 1 — 4, to 0.885, as in Cooper and Haltiwanger (2006).

Financial Frictions Since the entrepreneur’s optimal contract is equiv-
alent to an equity and debt contract, we set ¢ = 0.67 to match the
equity share of business owners in the US data. We use the Survey
of Consumer Finances (National) Survey of Small Business Finances
to document that entrepreneurs own, on average, 84% of their firm’s
equity.?” Since 1 — e represents the amount of within-period risk-
free debt that entrepreneurs issue against their risky projects, as a
share of project value, we choose ¢ to match a debt-to-asset ratio for
entrepreneurs of 0.35 (Crouzet and Mehrotra, 2020; Boar and Midrigan,
2019).

Initial Tax System We abstract away from many details of the US tax
system and assume linear tax rates on capital income and labor income
(Floden and Lindé, 2001; Domeij and Heathcote, 2004; Heathcote,
2005; Dyrda and Pedroni, 2022; Guvenen et al., 2023) and a linear tax
on wealth. We set the wealth tax in the initial steady state to zero, in
line with current US tax policy, and calibrate distinct initial tax rates
for capital and labor income. This captures the fact that, despite the
US tax system applying a comprehensive income tax, in practice, the
average effective rate of tax on capital income is different on from
the average effective rate on labor income, because capital income is
concentrated among high earners who pay higher marginal rates, and

22 See Appendix D for a detailed discussion of our treatment of the data.
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because some sources of capital income are subject to separate taxes
(such as corporate tax).

The capital income tax in the model represents both the tax rate
on the profits of entrepreneurs, and the tax rate on the entirety of
the return to capital, since all capital is invested by entrepreneurs
and so the total income derived from capital is equal to the profits of
entrepreneurs. Both the average effective tax rate on capital income in
the US and the tax rate on profits of non-corporate businesses (i.e. pass-
through entities) appear close to 20% in recent times (McDaniel, 2007;
CBO, 2014; Quantria-Strategies, 2009),>® so we calibrate the initial
capital income tax rate to 20%. We choose G, so that the share of gov-
ernment spending is 20% of GDP and set 7, so that the government’s
budget balances.?*

Calibrated parameters. Panel B of Table 1 summarizes the calibrated pa-
rameters. We assume that final output is produced with a Cobb-Douglas
technology

Y =YY P NI,

We calibrate the technology parameters ay and af together with the
remaining parameters p, k., ¢, and hj, which represent the discount
rate, the level of capital that can be put into the risky technology
without risk, the riskiness of the risky technology, and the fraction of
households who enjoy entrepreneurship. We set these six parameters to
match the following six steady state moments: a labor share of national
income, the risk-free return and risky rate of return to capital net
of depreciation, the capital-output ratio, the share of wealth held by
entrepreneurs, the share of households who are entrepreneurs. Lastly,
as noted above, we set the labor income tax rate 7, to ensure that the
government’s budget is balanced. We assume a labor share of 2/3 and
a capital-output ratio of 3, in line with the US national accounts. We
use a risky return to capital (net of depreciation) of 8% and a risk-
free return of 1%.%° These are, respectively, the approximate average
returns to equity and to relatively risk-free securities in the US over
the twentieth century (Mehra and Prescott, 2003). We take the share
of wealth held by entrepreneurs to be 53%, and the share of households
who are entrepreneurs as 11.7%, as reported by Cagetti and De Nardi
(2006) and Boar and Midrigan (2023), respectively, using data from
the Survey of Consumer Finances.

Untargetted moments. One of the motives for taxation for the utilitarian
planner is its desire to insure agents against idiosyncratic shocks. The
strength of this motive is shaped by the amount of inequality in the
economy resulting from these shocks. In our calibration, we only target
the wealth share of entrepreneurs. However, our model is able to
reproduce top wealth inequality more broadly. Table 2 compares the
model’s predictions regarding the wealth share held by the top 10%, 1%
and 0.1% of the wealth distribution with the empirical shares reported
by Piketty et al. (2018) and Smith et al. (2021). In both the data and the
model, those at the top of the wealth distribution hold a large share of

23 McDaniel (2007) calculates the average effective capital income tax rate,
based on the tax revenue, to be 23% in 2003. She defines capital income
taxes as encompassing taxes on corporate income, taxes paid by households
on dividends, capital gains and on the capital share of income from private
businesses, and property taxes paid by firms and other organizations. Based
on a typical capital asset, CBO (2014) finds an average marginal effective rate
of federal tax on capital income of 18% under 2014 law. Quantria-Strategies
(2009) finds an average effective federal tax rate of for small businesses on
their income, ranging from 13.3% for small non-farm sole proprietorship to
26.9% for small S corporations.

24 We have experimented with varying the initial rate of capital income tax
to 15% and 25%, recalibrating the other parameters. In both cases this shifts
optimal capital and labor income tax rates by roughly 2 percentage points
relative to the baseline and makes little difference to optimal wealth taxes.

% By choosing the parameters ¢ and k, accordingly, the model is able to
produce an arbitrarily large gap between risky and risk-free rates of return.
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Table 1
Parameter values.

Parameter Value Target moment
Panel A. Assigned parameters
Y 0.025 Working Life: 40 Years
1) 0.07 Depreciation
€g 1.5 Entry elasticity
Ay 0.115 Profitability autocorrelation
¢ 0.67 Owner Equity Share (SSBF)
€ 0.350 Debt-to-asset ratio
Tx 0.200 Corporate tax rate small businesses
Ty 0 Current US level
G 0.200 Government spending/GDP
Panel B. Calibrated parameters
ap 0.188 Labor share 2/3
ap 0.142 Risk-free rate
p 0.007 Capital-output ratio
kg 5.44 Entrepreneurs’ share of wealth
] 0.81 Return to Equity
hy 0.22 Fraction of entrepreneurs
Ty 0.263 Government budget balance
Table 2
Top wealth inequality.
Wealth share Model Data PSZ Data SZZ
Top 10% 66.3% 73.4% 65.7%
Top 1% 41.0% 36.3% 31.5%
Top 0.1% 22.8% 18.4% 15.0%

Notes: The wealth shares in the column Data PSZ are from Piketty et al.
(2018) and those in the column Data SZZ are from Smith et al. (2021).

wealth, lending credibility to the model for studying the optimal capital
and wealth taxation.

Although not targeted, the model also produces an overall level and
pattern of entrepreneurial risk that appears roughly in accordance with
the data. We compare the level of risk faced by entrepreneurs in the
initial steady state to the recent empirical findings of DeBacker et al.
(2023). DeBacker et al. (2023) study a panel of individual tax units over
the period 1987-2018, and provide the standard deviation and mean
business income per year. Taking the ratio of the two and averaging
across years, we find that average coefficient of variation of business
income is equal to 3.69. We simulate the model to produce a panel of
10,000 entrepreneurs, also for a 23 year period and find this ratio to
be 3.54.2° DeBacker et al. (2023) find business income to be positively
skewed, with the average ratio of the median to mean at 0.26. In our
panel, we also find it to be positively skewed, if a little less than in the
data, with a ratio of median to mean at 0.58.

5.2. Implied values of elasticities

In Proposition 1 we showed that optimal taxes can be expressed
in terms of tax bases and the elasticity of tax bases with respect to
taxes. Before calculating optimal taxes, we first discuss the values our
calibration implies for these determinants of optimal taxes. We focus
our discussion on the term g,, and the elasticities of occupational choice
and tax bases with respect to taxes in the terms eV and &, and relegate
the remaining terms to Appendix C.1. The calibrated values of the terms

26 For this exercise, we define the measured business income of an en-
trepreneur i as x,;, + (1 — §)k;, — E,.y, — a;,. This implies that the entrepreneur’s
measured business income is (very slightly) affected by their choice of k.,
which is not pinned down in equilibrium since entrepreneurs are indifferent
about their choice of k;,. We resolve this by assuming that all entrepreneurs
choose the same value of k,;, —a;,.
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in the vectors g,, ¢ and the matrix £ are
—6.45

_ (075 N = (029 e (523
£2=1036)" —\0.19/)° T \-107.0 2936/

Recall that the terms in the vector g, roughly correspond to marginal
social welfare weights on the tax payers of capital income and wealth
taxes, relative to workers. Thus, the term 0.75 signifies that the planner
puts substantial weight on the welfare of capital income tax payers,
significantly more than the 0.36 weight it puts on the welfare of
wealth tax payers. This is because a large fraction of capital income
taxes are paid by relatively poor entrepreneurs, who earn high capital
income relative to their wealth and have a high marginal utility of
consumption. As we show below, this welfare weight on capital income
tax payers reduces optimal capital income taxes and raises optimal
wealth taxes.

The elasticity vector e’ summarizes the effect that capital income
and wealth taxes have on the share of households who become workers.
The vector contains elasticities slightly above zero, suggesting that
increases in capital and wealth taxes mildly increase the number of
agents who become workers, and thus have a relatively small effect
on occupational choice.

The elasticity matrix £, however, contains large negative elasticities.
The diagonal terms indicate that a 1% increase in capital income tax
rates reduces the capital income tax base by 5.2% and a 1% wealth tax
reduces aggregate wealth by 293%. The latter number seems large, but
since steady state rates of return to capital are small, even relatively
low wealth taxes turn the rate of return to capital negative, severely
weakening motivations to save. As such, to interpret the elasticity of
wealth with respect to wealth taxes, it is instructive to multiply it by
the risk-free rate of return. Let e—;’z,,- =R Fefl;/w denote the percentage
decrease in wealth caused by a tax increase that reduces the risk-
free rate by one percent of its initial value. In the calibrated steady
state, we obtain e ¥ = -2.58. While still relatively large, this is
roughly comparable fo Jakobsen et al. (2020), who use two Danish
tax reforms to infer that a one percent decrease in the rate of return
reduces aggregate wealth by 0.58-1.91% in the long run.?” The reason
for these relatively large effects, which provide a powerful motivation
for the planner to set these taxes at relatively low levels, is that tax
changes have large effects on K and K as small changes in the flow of
household savings ultimately yield large long-run changes in the stock
of aggregate wealth.

5.3. Optimal taxes

We report optimal taxes on capital income, wealth and labor income
in Panel A of Table 3. In the first row of the table we calculate optimal
tax rates by inputting the initial steady state values of the tax bases
and elasticities into the formula in Proposition 1. In the second row,
we acknowledge that this approach provides only an approximation for
the optimal tax rates, as the size of tax bases and the elasticities of tax
bases with respect to taxes can themselves change as taxes change. We
therefore compute exact optimal tax rates by applying the optimal tax
formula recursively. Specifically, we calculate (approximate) optimal
taxes at the initial steady state, then recalculating the steady state at

27 We conjecture that the reason that our elasticity is still larger than the
estimates of Jakobsen et al. (2020) is a consequence of a number of simpli-
fying assumptions we made to keep the model parsimonious and tractable,
including a simple log utility function, no habit persistence in preferences,
no idiosyncratic risk for workers, and no retirement. That being said, there
exist episodes of tax changes that have led to even higher quasi-experimental
estimates of the effect on wealth than those found by Jakobsen et al. (2020) in
Denmark: Briilhart et al. (2022) in Switzerland and Durdn-Cabré et al. (2019)
in Spain (see Scheuer and Slemrod, 2021 for a review). However, no such
quasi-experimental evidence exists for the United States.
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Table 3
Optimal taxes under welfare and revenue maximization.

* * *

T T,

K w N
Panel A. Welfare Maximization
Approximate optimal taxes 8.3% 0.1% 27.6%
Exact optimal taxes 3.7% 0.2% 28.0%
Panel B. Revenue Maximization
Approximate optimal taxes 22.1% 0.0% 25.9%
Exact optimal taxes 20.4% 0.0% 26.2%

the new tax rates, and then recalculating (approximate) optimal taxes
accordingly, repeating until convergence.

Whether approximate or exact, welfare maximization involves lower
taxes on capital income than in the status quo, and a small positive tax
on wealth. The optimal labor income tax is slightly higher than in the
status quo. The largest difference between approximate and exact op-
timal taxes is in the case of the capital income tax: 8.3% vs. 3.7%. The
reason for the difference is that cutting capital income taxes increases
the elasticity of tax bases with respect to this tax compared to the
initial steady state, encouraging the planner to move away from capital
income taxes. We find that the consumption equivalent welfare gain
from shifting from the status quo to the optimal welfare-maximizing
taxes is 0.2%.%

That the approximate tax rates are comparable to the exact ones
suggests that optimal taxes can be found by simply calculating the value
of the elasticities in the status quo. This is useful for future research
because, in principle, the elasticities in our optimal tax formula could
be estimated empirically, making it possible to draw conclusions about
optimal tax rates without having to commit to a particular model
calibration.

To better understand the key factors determining these optimal tax
rates, Panel B of the table shows the tax rates on capital and wealth
that a planner would set absent the social welfare effects of taxes. This
is identical to applying the formula in Proposition 1 while setting the
terms in g; and g, to zero. In doing so, we recover the capital income
and wealth taxes that roughly maximize the revenue from these two
taxes (i.e. specifically, minimize r,), as discussed above. We refer to
these as revenue-maximizing taxes. The third line of the table shows
the approximate revenue-maximizing taxes when the initial steady state
elasticities are used, and the fourth line shows the exact revenue-
maximizing taxes calculated recursively. Optimal revenue-maximizing
taxes are much higher on capital income, and essentially zero on
wealth. This reveals that the main reason for which it is optimal to
tax wealth and not solely capital income in the baseline model is that,
as discussed above, the row of g, corresponding to capital income taxes
(0.75) is much higher than for wealth (0.36). Thus, capital income taxes
are, in some respects, more undesirable than wealth taxes because of
the significant negative welfare effect on poorer entrepreneurs.

5.3.1. Inspecting the mechanism

To further understand the motivations behind capital income and
wealth taxes in the model, we show how optimal taxes change as we
vary the parameter ¢, which governs the severity of financial frictions
in Fig. 1, k. which governs the return to scale for entrepreneurs putting
capital into the risky technology in Fig. 2, and ¢; which determines the
elasticity of entry intro entrepreneurship with respect to taxes in Fig. 3.
In each of these experiments, we keep all other parameters unchanged.

28 As discussed above, the capital income tax rate can be interpreted as
either a tax on the entirety of the return to capital, or a tax on entrepreneurial
profits, since these are the same thing in the model. Therefore, our results are
silent on whether it would be optimal to tax all capital income at a rate of 3.7%
or whether a different tax rate should be applied to non-corporate businesses
versus other forms of capital income.
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The top row of each figure shows the welfare and revenue maximizing
tax rates and the bottom row shows the elasticities of capital income
(with respect to 7 ), wealth (with respect to the post-tax rate of return)
and N (with respect to 7 ) at the initial steady state and at the optimal
tax rates.

A unifying theme that emerges from these figures is that optimal
wealth taxes are decreasing in ¢, k, and ey, whereas optimal capital
income taxes are increasing in these parameters, and can even be
negative if the values of the parameters are low enough. The vertical
line marks the value of each parameter in our benchmark calibration.

To understand the intuition behind the effects at play, recall from
Section 4.1 that the elasticity of risky capital with respect to taxes is
eKE —(1 — Mk

T

: Ky ,JE{K;W}.

Here, the right hand side represents the part of K that arises from
each entrepreneur, inelastically, allocating k, to the risky technology
and is, therefore, a determinant of the elasticity of capital income with
respect to taxes. When this is close to 1, all entrepreneurs put roughly
k. into the risky technology, so capital income is inelastic in response
to taxation, whereas when it is small, capital income is potentially
responsive to taxation. In this case, changes in capital income taxes
have a bigger effect on tax bases than similarly fiscally large changes in
wealth taxes, because capital income taxes also affect the excess return
(rg —rp) (1 —7g) that determines the allocation capital to the risky
technology, whereas wealth taxes do not.?° Therefore, the parameters
e, k. and ¢ affect optimal taxes through their effect on U=Vkp

Consider first the effect of ¢ and k., depicted in Figg.
(-N)kp

1 and
2. Higher ¢ and k, both increase — rendering capital income
inelastic. Since in this case a large share of the capital income tax falls
on the inelastic k. capital in the risky technology, capital income taxes
can raise more revenue relative to their effects on aggregate saving than
wealth taxes.

Turning to the effects of e, depicted in Fig. 3, we find that a high
value of ¢ also motivates a higher rate of capital income taxes and a
lower rate of wealth taxes. This is because an additional effect of low
capital income taxes is that they encourage entry into entrepreneur-
ship, which reduces overall tax revenue if workers pay more tax than
entrepreneurs. Wealth taxes do not affect entry into entrepreneurship in
the same way, since workers and entrepreneurs are similarly affected by
these taxes, given household wealth. When ¢ is low enough and entry
is relatively inelastic with respect to wages, it is optimal to tax wealth
and subsidize capital income, as in Guvenen et al. (2023). Although
we modeled entry into entrepreneurship in a parsimonious way so as
to preserve analytical tractability, our results suggest the importance of
this margin for determining the relative merits of capital income and
wealth taxes and the need for further empirical evidence to discipline
this margin.

In sum, this discussion suggests that the choice of optimal tax
rates on capital income and wealth involves a trade-off between three
competing motivations. First, higher capital income or wealth tax rates
mechanically raises tax revenue, especially from richer entrepreneurs,
which can be passed to workers as lower labor taxes, which is de-
sirable to a utilitarian planner. Since capital income taxes partly fall
on relatively poor entrepreneurs, an insurance motive favors taxing
capital income less and wealth more. Second, higher tax rates on
capital income and wealth discourage saving and investment in the
high-return risky technology. The effect of capital income taxes on the
allocation of capital motivates low capital income taxes and higher
wealth taxes. This is mitigated by the fact that a part of capital income
is relatively insensitive with respect to taxes, which motivates higher
taxes on capital income and lower taxes on wealth. Third, higher capital

2% This is very similar to the ‘use it or lose it’ argument for taxing wealth
in Guvenen et al. (2023).
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Fig. 1. Optimal taxes as financial frictions vary.
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Notes: The vertical line denotes the benchmark value of ¢. All other parameters are unchanged. The blue line on the bottom row shows the elasticities at the initial steady state,
and the red line shows the elasticities at the optimal tax rates. (For interpretation of the references to color in this figure legend, the reader is referred to the web version of this
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Notes: The vertical line denotes the benchmark value of k.. All other parameters are unchanged. The blue line on the bottom row shows the elasticities at the initial steady state,
and the red line shows the elasticities at the optimal tax rates. (For interpretation of the references to color in this figure legend, the reader is referred to the web version of this

article.)

income tax rates, in particular, discourage entry into entrepreneurship.
If workers pay a higher total tax per capita than entrepreneurs, this
increases tax revenue, which can then be passed on to workers as lower
labor tax rates.

5.3.2. Optimal taxes and the nature of financial frictions

Throughout the paper, we have assumed that financial frictions
arise endogenously as a consequence of the private information en-
trepreneurs have about their idiosyncratic shocks. As discussed, a fea-
ture of this environment is that the ability of entrepreneurs to obtain
external finance for risky capital investment evolves endogenously in
response to tax changes. This is distinct from what is most commonly
assumed in the literature, including the recent literature on optimal
taxation with financial frictions (e.g. Guvenen et al., 2023; Panousi,

12

2012; Boar and Midrigan, 2023), where entrepreneurs’ ability to obtain
external equity or external finance is constrained to be an exogenous
fraction of their net worth.

We next show that the endogeneity of financial frictions to taxes
matters for the design of optimal taxes. To that end, we compare
our endogenous financial friction to two exogenous frictions typically
used in the literature. We show that all three frictions yield different
results, indicating that microfounding financial frictions is important
for understanding the consequence of these frictions for optimal capital
taxation and simply taking the nature of the frictions to be exogenous
could produce misleading inferences about optimal taxation.

The first exogenous friction we consider is similar to the collat-
eral constraints typically assumed in the literature (e.g. Cagetti and
De Nardi, 2006; Buera et al., 2011; Midrigan and Xu, 2014; Guvenen
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et al., 2023; Boar and Midrigan, 2023). In particular, we assume that
an entrepreneur’s choice of risky capital investment, k is constrained
to satisfy

kp < kg +A6P,

where 1 is an exogenous parameter. We assume that entrepreneurs face
no uninsurable ex-post idiosyncratic risk (i.e. the variance of ¢ is set to
zero), which ensures that this financial constraint binds with equality
in equilibrium provided rp > rp. We calibrate 4 and recalibrate the
mean of the preference shock z; to target the same risky rate of return
and entry as in the baseline model, so that all variables take the same
values in the benchmark.*’

The second exogenous financial friction we consider is consis-
tent (Panousi and Reis, 2014). In this case, we assume that entreprene-
urs face idiosyncratic risk as in the baseline, but the fraction of external
equity they can sell is exogenously equal to a constant A. This creates an
exogenous amount of undiversifiable idiosyncratic entrepreneurial risk,
as in Panousi and Reis (2014). In our baseline, where financial frictions
arise endogenously from information frictions, the equilibrium contract
is one where the fraction of equity entrepreneurs can sell is endogenous
and is decreasing in the capital income tax, as shown in Lemma 1. We
calibrate 4 in this alternative financial friction model to match the same
level of external equity issuance as in the baseline model, so that all
variables take the same values in the benchmark.

Panel A of Table 4 reports the value of optimal taxes in the
economies where entrepreneurs are subject to these two alternative
exogenous financial frictions. The first column of the table reproduces
the values of optimal taxes from the baseline with endogenous financial
frictions. The three models make different predictions regarding the
optimal rate of capital income taxation. The optimal capital income
tax rate is 3.7% in our baseline, and is much higher in the two models
with exogenous financial frictions: 8.3% in the model with collateral
constraints and as high as 25% in the exogenous equity share model.
By contrast, the level of optimal wealth taxes is relatively similar across
models.

30 An alternative form of the financial constraint we have considered is
kp <k, + AP. We find that this has almost identical implications for optimal
taxes.
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Table 4
Model results with exogenous financial frictions.
Baseline Collateral Exogenous
constraint equity share
Panel A. Optimal Taxes
T 3.7% 8.3% 24.6%
Ty 0.18% 0.11% -0.13%
Ty 28.0% 27.6% 26.1%
Panel B. Initial Elasticities
egk -5.23 -4.13 -2.53
eV -2.58 -2.58 -2.58
R,

Notes: The optimal tax rates in Panel A are those that maximize long-run
utilitarian welfare.

To help interpret the difference in the magnitude of optimal taxes
across models, Panel B reports the values of several of the key elastici-
ties driving optimal taxation choices. As the panel shows, the elasticity
of wealth with respect to wealth taxes, e_;WF, is unaffected by the
nature of the financial friction, so the three models prescribe similar
levels for the wealth tax. This is because the financial friction does not
affect agents’ trade-off between consuming and saving in the risk-free
technology.

However, the nature of the financial friction makes a substantial
difference to the elasticity of capital income with respect to capital
income taxes, e, *, which is much larger in the baseline model than
with either of the two alternative exogenous financial frictions. The

reason for this is apparent from the expression for efj £ in Section 4.1:

the elasticity efk, reflecting the average willingness of entrepreneurs
to invest capital into the risky technology, is approximately —1 in
the baseline model, compared to either close to 0 or positive with
exogenous financial frictions. This is because, in the baseline model,
as discussed in Section 3.2, an increase in capital income taxes reduces
the post-tax excess return from risky projects (rp —rp) (1—1zg), but
does not reduce the risk from these projects to the entrepreneur under
the equilibrium financial contract, and so these taxes discourage risky
investment. With the alternative financial frictions, this effect does not
arise. In the case of the exogenous collateral constraint, the level of
risky capital investment, conditional on present-value net worth and
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entrepreneurial ability, is unaffected by z. In the case of the exogenous
equity share model, a higher 7y in fact encourages investment in
risky projects because the tax on capital gains reduces the variance of
entrepreneurial profits and so reduces the idiosyncratic risk from risky
investment.®! In the baseline model, the equilibrium share of equity the
entrepreneur can sell externally decreases as 7y rises, but this share
does not decrease in the exogenous equity constraint model.

These results suggest that the precise form of the financial friction,
and its endogenous evolution in response to taxes, is important in
assessing the elasticity of capital income with respect to capital income
taxes, and therefore for the level of optimal capital taxation. This also
points towards the potential of empirical estimates of this elasticity to
serve as a disciplining device for models of financial frictions.

5.3.3. Sensitivity analysis
Lastly, we explore how our results depend on other features of the
environment.

Entrepreneurial ability. As is well known in the public finance literature,
optimal taxes typically depend on the underlying distribution of ability.
We find this matters little for the results. To illustrate, we consider
two alternative calibrations of the auto-correlation of entrepreneurial
ability, which is governed by the parameter A,. In the first calibration
we reduce 4, from 0.115 to 0.05, corresponding to a rather persistent
process for entrepreneurial ability. In the second one, we increase this
parameter to 0.5, indicative of little persistence in entrepreneurial abil-
ity. Optimal tax rates are almost identical to our baseline model (within
one percentage point for each tax rate) in each of these cases, consistent
with our result that, provided 4, is high enough, the elasticities eflf and

e’,‘v’f’ are close to —1 and 0, regardless of the exact level of 4,. It turns
out that even a 4, of 0.05 is high enough for the result to hold, since it
generates a low correlation between wealth and ability, similar to the
case of a 4, being iid.

Selection into entrepreneurship. Throughout, we have assumed that en-
try into entrepreneurship depends on the realization of an idiosyncratic
taste shock z;, so that there is no selection into entrepreneurship on
the basis of entrepreneurial productivity or wealth. If such effects were
allowed, for example by assuming that agents draw a signal about
their entrepreneurial ability ¢, at birth, this would tend to reduce
the elasticity of capital income with respect to capital income taxes.
This is because higher capital income tax rates tend to discourage
agents from becoming entrepreneurs, increasing the tendency to which
only agents with a high §; become entrepreneurs. Therefore, average
entrepreneurial ability will be increasing in the capital income tax rate.
Since high ability entrepreneurs invest relatively more in the risky
technology and earn relatively more capital income, this limits the
extent to which the capital income tax reduces the tax base.

Calibration with e = 1. In our benchmark calibration, we set the
elasticity of entry into entrepreneurship with respect to wages e = 1.5.
In Fig. 3, we showed that, keeping all other parameters unchanged,
a high value of this elasticity implies a higher rate of capital income
taxes and a lower rate of wealth taxes. Motivated by this, we consider
an alternative calibration in which we set ¢ = 1, so that entry
into entrepreneurship is less elastic to wages than in the benchmark.
We report the calibrated parameter values and implied values for the
vectors g,, eV and the matrix £ in Appendix C.2, and note here that
this calibration implies an elasticity efg" = —2.58, as in our benchmark.
Table 5 reports the implied optimal ta£es, under welfare and revenue
maximization. As in the benchmark calibration with ¢; = 1.5, welfare

3 In the exogenous equity share model, kg (6) = W
. YT—

%;1], which is identical to the expression for IAcE(H) from

the baseline, except for the additional 1 — 7 term.

min [
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Table 5
Optimal taxes under welfare and revenue maximization, ¢, = 1.

* * *

T T,

K w N
Panel A. Welfare Maximization
Approximate optimal taxes 5.9% 0.1% 27.8%
Exact optimal taxes -1.6% 0.3% 28.3%
Panel B. Revenue Maximization
Approximate optimal taxes 22.1% 0.0% 25.9%
Exact optimal taxes 20.4% 0.0% 26.2%

maximization involves lower taxes on capital income than in the status
quo, and a small positive tax on wealth. Consistent with Fig. 3, the
optimal tax on wealth is higher (0.3% vs. 0.2%) and that on capital
income is lower (—1.6% vs. 3.7%). In fact, with e =1 it is optimal to
subsidize capital and tax wealth, as in Guvenen et al. (2023). As before,
the largest difference between approximate and exact optimal taxes is
in the case of the capital income tax, with the exact optimal capital
income tax becoming negative.

Labor supply. We have also assumed that workers supply labor inelas-
tically and so taxes only affect labor supply at the extensive margin
by affecting agents’ occupational choice. In a previous version of the
paper, we have assumed that workers have GHH preferences, which
capture substitution but not income effects of labor income taxes on
hours worked. In that case, we derived an optimal tax formula that
closely resembles the optimal tax formula in Proposition 1. The only
distinction is that the elasticities of the mass of workers with respect
to taxes eV in Eq. (8) are replaced by the elasticities of aggregate
labor income with respect to taxes.*’ Therefore, our discussion on the
intuition and implications of the optimal tax formula in Section 4.3
applies. Outside of GHH preferences, we can no longer easily derive
a formula for optimal taxes that allows us to isolate the determinants
of optimal taxes, but we believe that the insights of our analysis would
be unchanged.

6. Conclusion

We examine optimal linear taxation in a setting with endogenous
entry and financial frictions. Financial frictions imply that the dis-
tribution of wealth across entrepreneurs with different ability levels
affects how efficiently capital is allocated in the economy - a force
missing from models without financial frictions. That financial frictions
are endogenous implies that taxes affect the allocative efficiency of
capital. The planner chooses taxes on capital income, wealth and labor
income to maximize the steady state welfare of a newborn agent.
In the model, newborn agents decide whether to become workers or
entrepreneurs. Workers supply labor inelastically, while entrepreneurs
operate a production technology that uses capital and are subject to a
financial constraint. As in the data, entrepreneurs are relatively richer
on average, leading to an equity motive for capital income and wealth
taxation.

Our model is analytically tractable and we characterize optimal
steady state taxes as closed-form functions of the size of tax bases
and the elasticity of tax bases with respect to taxes, in the tradition
of the ‘sufficient statistics’ approach to optimal taxation. When we
calibrate the model, we find that it is optimal to tax both capital income
and wealth at relatively low but positive rates. We find that modeling
financial frictions endogenously is consequential for optimal taxation.
Our level of optimal capital income tax is lower than in otherwise
identical models with exogenous financial frictions.

32 The g, and g, terms, which also involve the elasticities eV, are exactly as
in Proposition 1.



C. Boar and M. Knowles
Declaration of competing interest

The authors declare that they have no known competing finan-
cial interests or personal relationships that could have appeared to
influence the work reported in this paper.

Data availability
Data will be made available on request.
Appendix A. Supplementary data

Supplementary material related to this article can be found online
at https://doi.org/10.1016/j.jpubeco.2024.105100.

References

Abo-Zaid, S., 2014. Optimal capital-income taxation in a model with credit frictions.
B.E. J. Macroecon. 14 (1), 147-172.

Basseto, M., Cui, W., 2020. A Ramsey theory of financial distortions. Working paper.

Benhabib, J., Sz6ke, B., 2021. Optimal positive capital taxes at interior steady states.
Am. Econ. J.: Macroecon. 13 (1), 114-150.

Biljanovska, N., 2019. Optimal policy in collateral constrained economies. Macroecon.
Dyn. 23 (2), 798-836.

Biljanovska, N., Vardoulakis, A.P., 2019. Capital taxation with heterogeneous
discounting and collateralized borrowing. J. Macroecon. 60, 97-109.

Boar, C., Midrigan, V., 2019. Markups and inequality. Working Paper 25952. National
Bureau of Economic Research.

Boar, C., Midrigan, V., 2020. Efficient redistribution. Working Paper 27622. National
Bureau of Economic Research.

Boar, C., Midrigan, V., 2023. Should we tax capital income or wealth? Am. Econ. Rev.:
Insights 5 (2), 259-274.

Briiggemann, B., 2021. Higher taxes at the top: The role of entrepreneurs. Am. Econ.
J.: Macroecon. 13 (3), 1-36.

Briilhart, M., Gruber, J., Krapf, M., Schmidheiny, K., 2022. Behavioral responses to
wealth taxes: Evidence from Switzerland. Am. Econ. J.: Econ. Policy 14 (4),
111-150.

Buera, F.J., Kaboski, J.P., Shin, Y., 2011. Finance and development: A tale of two
sectors. Amer. Econ. Rev. 101 (5), 1964-2002.

Cagetti, M., De Nardi, M., 2006. Entrepreneurship, frictions, and wealth. J. Political
Econ. 114 (5), 835-870.

Cagetti, M., De Nardi, M., 2009. Estate taxation, entrepreneurship, and wealth. Amer.
Econ. Rev. 99 (1), 85-111.

CBO, 2014. Taxing Capital Income: Effective Marginal Tax Rates Under 2014 Law
and Selected Policy Options. Technical report, Congress of the United States
Congressional Budget Office.

Chamley, C., 1986. Optimal taxation of capital income in general equilibrium with
infinite lives. Econometrica 54 (3), 607-622.

Chari, V.V., Kehoe, P.J., 1999. Optimal fiscal and monetary policy. Working Paper
6891. National Bureau of Economic Research.

Chen, Y., Chen, Y., Yang, C., 2019. Implementing the modified golden rule? Optimal
Ramsey taxation with incomplete markets revisited. Working Paper.

Cooper, R.W., Haltiwanger, J.C., 2006. On the nature of capital adjustment costs. Rev.
Econom. Stud. 73 (3), 611-633.

Crouzet, N., Mehrotra, N.R., 2020. Small and large firms over the business cycle. Amer.
Econ. Rev. 110 (11), 3549-3601.

Cullen, J.B., Gordon, R.H., 2007. Taxes and entrepreneurial risk-taking: Theory and
evidence for the US. J. Public Econ. 91 (7-8), 1479-1505.

Dévila, E., Hébert, B., 2023. Optimal corporate taxation under financial frictions. Rev.
Econom. Stud. 90 (4), 1893-1933.

15

Journal of Public Economics 234 (2024) 105100

DeBacker, J., Panousi, V., Ramnath, S., 2023. A risky venture: Income dynamics among
pass-through business owners. Am. Econ. J.: Macroecon. 15 (1), 444-474.

Devereux, M., 2009. Taxing Risky Investment. Technical Report, Oxford University
Centre for Business Taxation.

Diamond, P.A., Mirrlees, J.A., 1971. Optimal taxation and public production I:
Production efficiency. Am. Econ. Rev. 61 (1), 8-27.

Domeij, D., Heathcote, J., 2004. On the distributional effects of reducing capital taxes.
Internat. Econom. Rev. 45 (2), 523-554.

Duran-Cabré, J.M., Esteller-Moré, A., Mas-Montserrat, M., 2019. Behavioural responses
to the (re)introduction of wealth taxes. Evidence from Spain. Working paper.
Dyrda, S., Pedroni, M., 2022. Optimal fiscal policy in a model with uninsurable

idiosyncratic income risk. Rev. Econom. Stud. 90 (2), 744-780.

Evans, D., 2015. Optimal taxation with persistent idiosyncratic investment risk. Working
paper.

Floden, M., Lindé, J., 2001. Idiosyncratic risk in the United States and Sweden: Is there
a role for government insurance? Rev. Econ. Dyn. 4 (2), 406-437.

Guvenen, F., Kambourov, G., Kuruscu, B., Ocampo, S., Chen, D., 2023. Use it or lose
it: Efficiency and redistributional effects of wealth taxation*. Q. J. Econ. 138 (2),
835-894.

Hayek, F.A., 1960. The Constitution of Liberty.(Second Impression). University of
Chicago Press.

Heathcote, J., 2005. Fiscal policy with heterogeneous agents and incomplete markets.
Rev. Econom. Stud. 72 (1), 161-188.

Hurst, E., Pugsley, B.W., 2011. What do small businesses do? Brook. Pap. Econ. Act.
73-143.

Itskhoki, O., Moll, B., 2019. Optimal development policies with financial frictions.
Econometrica 87 (1), 139-173.

Jakobsen, K., Jakobsen, K., Kleven, H., Zucman, G., 2020. Wealth taxation and wealth
accumulation: Theory and evidence from Denmark. Q. J. Econ. 135 (1), 329-388.

Judd, K.L., 1985. Redistributive taxation in a simple perfect foresight model. J. Public
Econ. 28 (1), 59-83.

Kitao, S., 2008. Entrepreneurship, taxation and capital investment. Rev. Econ. Dyn. 11
(1), 44-69.

McDaniel, C., 2007. Average tax rates on consumption, investment, labor and capital
in the OECD 1950-2003. Manuscript, Arizona State University 19602004.

Mehra, R., Prescott, E.C., 2003. The equity premium in retrospect. In: Handbook of the
Economics of Finance, vol. 1, Elsevier, pp. 889-938.

Midrigan, V., Xu, D.Y., 2014. Finance and misallocation: Evidence from plant-level data.
Amer. Econ. Rev. 104 (2), 422-458.

Panousi, V., 2012. Capital taxation with entrepreneurial risk.

Panousi, V., Reis, C., 2014. Optimal capital taxation with idiosyncratic investment risk.
Working paper.

Panousi, V., Reis, C., 2019. A unified framework for optimal taxation with
undiversifiable risk. Working paper.

Phelan, T., 2019. On the optimality of differential asset taxation. Working papers,
Federal Reserve Bank of Cleveland.

Piketty, T., Saez, E., 2013. A theory of optimal inheritance taxation. Econometrica 81
(5), 1851-1886.

Piketty, T., Saez, E., Zucman, G., 2018. Distributional national accounts: Methods and
estimates for the United States. Q. J. Econ. 133 (2), 553-609.

Quantria-Strategies, 2009. Effective Federal Income Tax Rates Faced by Small Busi-
nesses in The United States. Technical Report 343, Small Business Administration,
Office of Advocacy, Quantria Strategies, LLC, Cheverly, MD 20785.

Rotberg, S., Steinberg, J.B., 2019. Tax the wealthy? A dynamic general equilibrium
analysis of progressive wealth taxation. Working paper.

Saez, E., Stantcheva, S., 2018. A simpler theory of optimal capital taxation. J. Public
Econ. 162, 120-142.

Scheuer, F., Slemrod, J., 2021. Taxing our wealth. J. Econ. Perspect. 35 (1), 207-230.

Shourideh, A., 2014. Optimal taxation of wealthy individuals. Working paper. Wharton
School.

Smith, M., Zidar, O.M., Zwick, E., 2021. Top Wealth in America: New Estimates and
Implications for Taxing the Rich. Technical Report, National Bureau of Economic
Research.

Straub, L., Werning, 1., 2020. Positive long-run capital taxation: Chamley-judd revisited.
Amer. Econ. Rev. 110 (1), 86-119.


https://doi.org/10.1016/j.jpubeco.2024.105100
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb1
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb1
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb1
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb2
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb3
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb3
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb3
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb4
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb4
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb4
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb5
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb5
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb5
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb6
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb6
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb6
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb7
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb7
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb7
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb8
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb8
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb8
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb9
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb9
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb9
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb10
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb10
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb10
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb10
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb10
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb11
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb11
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb11
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb12
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb12
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb12
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb13
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb13
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb13
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb14
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb14
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb14
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb14
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb14
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb15
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb15
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb15
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb16
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb16
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb16
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb17
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb17
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb17
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb18
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb18
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb18
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb19
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb19
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb19
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb20
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb20
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb20
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb21
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb21
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb21
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb22
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb22
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb22
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb23
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb23
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb23
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb24
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb24
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb24
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb25
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb25
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb25
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb26
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb26
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb26
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb27
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb27
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb27
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb28
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb28
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb28
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb29
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb29
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb29
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb30
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb30
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb30
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb30
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb30
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb31
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb31
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb31
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb32
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb32
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb32
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb33
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb33
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb33
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb34
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb34
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb34
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb35
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb35
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb35
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb36
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb36
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb36
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb37
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb37
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb37
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb38
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb38
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb38
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb39
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb39
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb39
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb40
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb40
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb40
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb41
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb42
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb42
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb42
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb43
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb43
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb43
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb44
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb44
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb44
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb45
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb45
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb45
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb46
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb46
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb46
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb47
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb47
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb47
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb47
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb47
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb48
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb48
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb48
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb49
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb49
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb49
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb50
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb51
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb51
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb51
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb52
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb52
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb52
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb52
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb52
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb53
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb53
http://refhub.elsevier.com/S0047-2727(24)00036-7/sb53

	Optimal taxation of risky entrepreneurial capital
	Introduction
	Model
	Properties of the Model Equilibrium 
	Optimal Contract
	Optimal Decisions of Workers and Entrepreneurs 

	Optimal Taxes
	The Effect of Taxes on Capital Allocation
	The Effect of Taxes on Welfare
	Optimal Tax Formula

	Quantifying the Model 
	Calibration Strategy 
	Implied Values of Elasticities
	Optimal Taxes
	Inspecting the Mechanism
	Optimal Taxes and the Nature of Financial Frictions 
	Sensitivity analysis


	Conclusion
	Declaration of competing interest
	Data availability
	Appendix A. Supplementary data
	References


