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a b s t r a c t
How does inﬂation affect the investment decisions of ﬁnancially constrained ﬁrms in the
presence of corporate taxation? Inﬂation interacts with corporate taxation via the deductibility of i) capital expenditures and ii) interest payments on debt. Through the ﬁrst
channel, inﬂation increases ﬁrms’ taxable proﬁts and further distorts their investment decisions. Through the second, expected inﬂation affects the effective real interest rate and
stimulates investment. When debt is collateralized, the second effect dominates. Therefore,
present a tax-advantage to debt ﬁnancing, positive long-run inﬂation enhances welfare by
mitigating or even eliminating the investment distortion.
© 2018 Elsevier B.V. All rights reserved.
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1. Introduction
A large body of literature supports the idea that long-run inﬂation reduces welfare.1 One channel is through inﬂation
exacerbating the distortionary effects of corporate taxation, thereby providing a further argument in favor of low (if not
negative) rates of inﬂation.2 Our paper revisits this statement by showing that, in the presence of collateral constraints,
expected inﬂation actually raises equilibrium welfare – the opposite of the common presumption.
Corporate taxation distorts ﬁrms’ investment and tax deductions are usually introduced to mitigate these distortions,
absent more granular tax systems. As deductions are formulated in nominal terms, the rate of inﬂation can affect the effective tax burden, thus creating a source of monetary non-neutrality. This is notably the case for two common corporate tax
deductions: investment expenditures and interest payments on debt.
∗
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1
See, for instance, Cooley and Hansen (1991), Lucas (20 0 0), Lagos and Wright (2005) and Schmitt-Grohe and Uribe (2010).
2
Feldstein (1983) collects a number of studies on the interaction of inﬂation and existing tax rules in the U.S., Feldstein (1999) gathers cross-country
analyses.
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When investment expenditures are computed at their historical value, as is often the case, inﬂation reduces the real value
of the deduction. This raises the ﬁrm’s net-of-depreciation taxable proﬁts and consequently increases the distortionary effects of corporate taxes – an often-made argument for low inﬂation (e.g. Feldstein, 1999).
The deductibility of interest payments on debt changes the effective real rate of interest faced by ﬁrms and the tightness
of their ﬁnancial conditions, i.e. inﬂation acts as a subsidy to borrowers. If borrowing is collateralized by the ﬁrm’s capital,
inﬂation ultimately stimulates capital accumulation and brings the return to capital closer to the ﬁrst best. This last channel,
neglected by previous literature, turns out to dominate. The overall effects of inﬂation on equilibrium welfare are thus
reversed compared to the frictionless model.
These points are made by proceeding in two steps. First, the interaction between corporate taxes and borrowing constraints is analyzed in a simple two-period model. We establish the optimality of positive inﬂation in the presence of interest
rate deductions only, and its impact on corporate tax revenues. Second, the quantitative relevance of the central mechanism
of this paper is assessed using a calibrated dynamic version of the model featuring corporate taxes and a collateral constraint
à la Kiyotaki and Moore (1997). The stylized tax code presented in the model captures the two main tax/inﬂation distortions mentioned above and highlighted by Feldstein and Summers (1978): i) corporate taxes with deductibility of interest
payments on debt and ii) deductibility of investment expenditures at historical values. Last, optimal inﬂation is computed
in an extended version of the model that includes costly price rigidities.
The main quantitative results of the paper can be summarized as follows. In a world with perfectly competitive markets
and ﬂexible prices, for a given tax structure, a positive and relatively large long-run inﬂation rate (5.67%) is optimal. The
Friedman rule (i.e., deﬂation at the real rate of interest) is optimal only in the limit case of full deductibility of investment.
Introducing price stickiness and monopolistic competition does not completely offset our results. If price adjustments are
costly also in the long run, the optimal inﬂation rate is reduced but remains positive (2.7%). Furthermore, the optimal
long-run inﬂation is an increasing function of the degree of monopolistic distortion. This contrasts with the standard NewKeynesian literature, which ﬁnds that the optimal long-run inﬂation in the presence of sticky prices is zero, independently
of the degree of monopolistic competition (see King and Wolman, 1999; Woodford, 2003).
It is important to note that the tax system is taken as exogenous. An opportunely chosen set of taxes could bring about
the ﬁrst best with zero inﬂation as in Fischer (1999, p.42). Nevertheless, the ideal conﬁguration differs from the observed
constellation of taxes – for reasons that are beyond the scope of this analysis.3 Our paper should thus be taken as invalidating, under the current system of corporate taxation, conventional wisdom on the detrimental effects of inﬂation.
The paper is organized as follows. Section 2 illustrates the interaction between corporate taxes, inﬂation and ﬁrms’ investment decisions in a simple two-period model. Section 3 describes the general equilibrium dynamic model. Section 4 assesses the quantitative relevance of our mechanism. Section 5 introduces price rigidity and monopolistic competition.
Section 6 discusses our ﬁnancial frictions assumption. Section 7 examines the robustness of preceding results to different
ﬁscal policy assumptions. Section 8 concludes. Most proofs and model details are gathered in the online appendix.

1.1. Related literature
A consistent ﬁnding in the literature is that the optimal rate of long-run inﬂation should range between the Friedman
Rule and numbers close to zero. Schmitt-Grohe and Uribe (2010) survey the literature on the optimal rate of inﬂation and
show that positive inﬂation could be justiﬁed only in the absence of a uniform taxation of income (e.g. when untaxable pure
proﬁts are present). However, these authors conclude that for reasonably calibrated parameter values, tax incompleteness
could not explain the magnitude of observed inﬂation targets. In this paper we show that, under plausible conditions, the
interplay between borrowing constraints and distortionary taxes justiﬁes a positive long-run target inﬂation. Importantly,
the mechanism at play is not only theoretically plausible, but also quantitative relevant.
Venkateswaran and Wright (2014) also ﬁnd that inﬂation is welfare improving in the presence of distortionary taxes
and collateral constraints, but their mechanism differs from ours in many respects. In both models, distortionary taxation
generates under-accumulation of assets. In Venkateswaran and Wright (2014) , positive inﬂation is beneﬁcial because it
induces households to shift from real balances to the real asset, i.e. capital (Mundell–Tobin effect). In our model, inﬂation
spurs capital accumulation by easing ﬁrms’ ﬁnancing conditions via its effect on the interest tax shield.

2. Inﬂation, ﬁnancial frictions and corporate taxes: inspecting the mechanism
Consider a ﬁrm that maximizes, over two periods, the present value V of current and future dividends discounted at the
net real interest rate ρ . The ﬁrm produces output Y with capital k and labor l with a constant-returns-to-scale, increasing
and concave production function. It may choose to issue b nominal bonds promising to pay a net nominal rate of interest r.
The gross inﬂation rate is π , so that 1 + r = (1 + ρ )π . For simplicity, there is no capital depreciation.

3
For about 100 years, interest payments on debt has been fully deductible in the U.S. In the aftermath of the recent ﬁnancial turmoil, it has become
a hotly debated topic in the ﬁscal-reform debate together with other policies aiming at discouraging the use of debt to ﬁnance business activities. For
example, the Wyden–Coats Tax Fairness and Simpliﬁcation Act proposes to limit interest deductions to their non-inﬂationary component.
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2.1. No corporate taxation, no ﬁnancial constraints
Accumulating one extra unit of capital today reduces dividends by one unit today. This extra unit of capital survives
undepreciated until tomorrow when it produces extra output Yk . At the optimum, and after discounting, marginal costs and
beneﬁts must balance out, providing the intertemporal condition for the ﬁrm:

Vk = −1 +

1 + Yk
= 0,
1+ρ

(1)

so that the undistorted investment decision sets Yk = ρ .
In accordance with the Modigliani–Miller theorem, debt does not affect the value of the ﬁrm: an extra bond issued
today raises dividends today by 1 but requires a nominal repayment 1 + r tomorrow to bondholders, with a resulting zero
net effect, after discounting of nominal ﬂows at the nominal rate, on the value of the ﬁrm:

Vb = −1 +

1+r
= 0.
1+r

(2)

2.2. Corporate taxation, nominal interest deductibility, no ﬁnancial constraints
Now suppose corporate proﬁts are taxed at the constant proportional rate τ ∈ (0, 1) but that the ﬁrm is allowed to deduct
a fraction ϰr ∈ (0, 1) of its nominal interest payments on debt from its taxable proﬁts.
The taxation of corporate proﬁts discourages investment by lowering the after-tax marginal product of capital since the
investment decision of the ﬁrm satisﬁes

Vk = −1 +

1 + (1 − τ )Yk
= 0.
1+ρ

(3)

The deductibility of nominal interest payments provides a shield from the taxation of corporate proﬁts: for each extra
bond promising a nominal interest payment r tomorrow, the ﬁrm can deduct ϰr r from its taxable proﬁts and reduce its
corporate tax bill by τ ϰr r in nominal terms. Each unit of debt thus enhances the value of the ﬁrm by the present value of
this nominal cash ﬂow discounted at the nominal rate of interest:

Vb = τ r

r
> 0.
1+r

(4)

Absent a ﬁnancial constraint limiting borrowing, the ﬁrm would issue inﬁnite debt to turn the tax shield provided by the
deductibility of interest payments into a money machine.
2.3. Corporate taxation, nominal interest deductibility, and ﬁnancial constraints
Now assume borrowing is limited by a collateral constraint that can be loosened by extra capital:

b ≤ B ( k ),

(5)

with Bk ∈ (0, 1) and Bkk ≤ 0. If B(k) is proportional to k, the collateral constraint simply imposes an upper bound the leverage
ratio b/k. Otherwise, any extra capital is assumed to relax the collateral constraint less than one-to-one, and more when
capital is scarce than when it is abundant.
An extra unit of capital loosens the collateral constraint by Bk and thus enhances the marginal value of the ﬁrm by μBk
where μ denotes the shadow value of the collateral constraint. As a result, optimal investment now satisﬁes

Vk = −1 +

1 + (1 − τ )Yk
+ μB k = 0 .
1+ρ

(6)

This implies, quite naturally, that the tighter the collateral constraint, the larger the capital stock since more capital slackens
the constraint.4
Issuing extra debt affords the ﬁrm the beneﬁt of the tax shield provided by the deductibility of nominal interest but this
marginal beneﬁt is reduced, in the presence of a collateral constraint, by the marginal cost μ of tightening the constraint.
At the borrowing optimum, therefore, the ﬁrm chooses debt to set

Vb = τ r

r
− μ = 0,
1+r

(7)

so that the collateral constraint binds (μ > 0) as soon as debt provides an effective tax shield (τ , ϰr and r positive). Moreover,
the higher the inﬂation and the nominal interest rate, the more valuable the tax shield and the tighter the bite of the
collateral constraint.
Expressions (7) and (6) capture in a nutshell the central mechanism of this paper. Given the real interest rate, inﬂation
raises the value of the corporate tax shield afforded by the deductibility of nominal interest payments. By Eq. (7), it therefore
4

This follows from our assumptions Ykk < 0 and Bkk < 0 since, by differentiation of Eq. (6), ∂ k/∂ μ = −(1 + ρ )Bk /[(1 − τ )Ykk + μ(1 + ρ )Bkk ] > 0.

D. Finocchiaro et al. / Journal of Monetary Economics 95 (2018) 18–31

21

induces the ﬁrm to take on more debt and raises the shadow price of the collateral constraint. By Eq. (6), the increase in
the shadow price of the collateral constraint spurs capital accumulation. Thus, while corporate taxation distorts and reduces
the capital stock of the ﬁrm, inﬂation spurs capital accumulation due to the interaction of the collateral constraint with the
nominal interest deduction.
2.4. Optimal inﬂation
We now show that the mechanism highlighted above can be exploited by the monetary authority to mitigate or even
eliminate the investment distortion created by corporate taxation:
Proposition 1. (Optimal inﬂation) There is a unique positive net inﬂation rate, equivalently a gross inﬂation rate π > 1, that
eliminates the effect of the corporate tax on capital accumulation.
Proof. The proof is an implication of the ﬁrst-order condition (6). To eliminate the detrimental effect of the corporate tax on
capital, the inﬂation rate must be chosen to increase the capital stock up to the point where the marginal product of capital
reaches its undistorted level Yk = ρ , i.e., k = k˜ . Imposing this equality into the ﬁrst-order condition (6), this requires that μ
satisﬁes (1 − τ )ρ = ρ + μ(1 + ρ )Bk (k˜ ) – that the negative effect of corporate taxation on the after-tax marginal product of
capital is counterbalanced by the positive effect of the borrowing constraint. By Eq. (7), the nominal interest rate must be
set to ensure that

ρ

1+ρ

=

r
r Bk (k˜ ).
1+r

(8)

Since ϰr and Bk ( · ) are both between 0 and 1, the nominal interest rate that solves this equation is larger than the real rate
(r > ρ ), so that the optimal net inﬂation rate is positive, as claimed. 
At the optimal inﬂation rate, the distortion imposed by the collateral constraint offsets the distortion stemming from the
corporate tax. Two observations are in order. First, the optimal inﬂation rate is independent of the level of the corporate
tax. This is because the marginal impact of the corporate tax rate on gross tax revenues cancels its marginal impact on the
deductions. Second, whether these countervailing marginal effects translate into average effects on tax revenues depends on
the proportionality of the collateral constraint:
Proposition 2. (Tax revenue) If the collateral constraint is proportional to the capital stock, the revenue from the corporate tax
is zero at the optimal inﬂation, and declines locally with the inﬂation rate. These results do not generally hold otherwise.
Proof. Tax revenue equals the tax rate times taxable proﬁts (output net of labor costs and of the real value of the nominal
interest deduction):




r rb
 = τ Y (k, l ) − wl −
,
π

(9)

where w denotes the wage rate. Since the collateral constraint (5) binds and the ﬁrst-order condition for optimal debt
(7) holds, using the fact that under constant returns to scale Y − wl = Yk k, this can be rewritten as  = τ Yk k − μ(1 + ρ )B(k ).
Using the ﬁrst-order condition for optimal capital (6), tax revenue when the ﬁrm optimizes is thus given by

 = (Yk − ρ )k − μ(1 + ρ )[B(k ) − kBk (k )].

(10)

First, suppose that the collateral constraint is proportional to k so that B(k ) − kBk (k ) is identically zero regardless of the
value of μ and tax revenue is (Yk − ρ )k. Now note that, in this case tax, revenue is zero at a zero capital stock,5 zero at
the ﬁrst-best capital stock (i.e., at ﬁrst-best inﬂation or zero corporate tax) where Yk − ρ , and positive in between. This
induces a Laffer curve in policy instruments (corporate tax rate, nominal interest deduction, inﬂation) that affect the capital
stock, with revenue necessarily falling locally at the ﬁrst best when the capital stock rises.6 Since inﬂation spurs capital
accumulation, it decreases tax revenue at or near optimal inﬂation.
The above results need not hold when the collateral constraint is not proportional as the following example suﬃces to
demonstrate. Alternatively, imagine that creditors can only recoup, in case of bankruptcy, a fraction γ ∈ (0, 1) of the capital
stock net of ﬁxed liquidation costs k > 0, so that the collateral constraint is linear in, not proportional to, the capital stock:
B(k ) = γ (k − k ).7 Then, tax revenue becomes  = (Yk − ρ )k + μ(1 + ρ )γ k. It is positive at the ﬁrst best and thus at optimal
inﬂation. As for the derivative ∂  /∂ μ evaluated at the ﬁrst best, it rises by (1 + ρ )γ k > 0 relative to its negative level when
k = 0 and there is no presumption anymore it is negative in total. Thus, any parallel, linear translation of a given proportional
collateral constraint leaves optimal inﬂation unchanged but alters tax revenue at the optimum inﬂation rate. 
This is true if limk→0 (Yk k ) = 0 as in the Cobb–Douglas case.
With a Cobb–Douglas production function with a share of capital α , the tax revenue (Yk − ρ )k is maximized when the marginal product of capital
equals ρ /α . When the borrowing constraint is not binding (μ = 0), this occurs with a corporate tax rate τ = 1 − α . Below that critical level, tax revenue
rises with a higher tax rate and the implied lower capital stock.
7
Assume that k < k˜ to ensure that the ﬁrm can borrow and the collateral constraints binds when inﬂation is at its optimal level and the capital stock is
at the ﬁrst best level.
5
6
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This proposition establishes that, in general, optimal inﬂation does not eliminate the distortion of the corporate tax by
increasing the value of the nominal interest rate deduction up to the point where taxable corporate income equals zero.
To reiterate, the economic mechanism at work here is a marginal one, not a level one, as it rests on two distortions (the
corporate tax and the ﬁnancial constraint) canceling each other out when inﬂation is chosen optimally by the central bank.
How this translates into tax revenue depends on the shape of the collateral constraint.
3. First best and optimal long-run inﬂation
The foregoing results are now extended to an inﬁnite-horizon dynamic general equilibrium framework. This section ﬁrst
describes the model economy. Then, it deﬁnes the ﬁrst best and the constrained optimal inﬂation problem.
3.1. Baseline general equilibrium model
Consider a discrete time inﬁnite horizon economy populated by ﬁrms and households. Households consume the ﬁnal
good, provide labor to the production sector, hold bonds issued by ﬁrms and receive dividend payments from ﬁrms. Firms
face borrowing constraints à la Kiyotaki and Moore (1997) and are subject to corporate taxation with two nominal deductions i) for interest payments and ii) investment expenditures. Output is sold in competitive markets.
3.1.1. Households
Households choose consumption c and labor supply l to maximize lifetime utility
∞


β t [ln ct + η ln (1 − lt )]

(11)

t=0

with β ∈ (0, 1) and η > 0, subject to the budget constraint

bt =

1 + rt−1

πt

bt−1 + wt lt − Tt + dt − ct

(12)

and a no-Ponzi game condition. The variable bt denotes the real value of the end-of-period holdings of ﬁrm-issued nominal
debt, rt−1 is the nominal interest rate, πt = Pt /Pt−1 the (gross) inﬂation rate between t − 1 and t, wt the real wage rate, Tt
lump-sum taxes (or transfers) and dt dividends received from ﬁrms.
In the deterministic steady state with constant consumption the gross nominal interest rate is

1 + r = π /β ,

(13)

i.e. the product of the gross real interest rate (equal to the gross rate of time preference 1/β ) and of the gross inﬂation rate
(π ). Being away from the zero lower-bound on the net nominal interest rate obviously requires π > β .
3.1.2. Firms
The representative ﬁrm, which is owned by consumers, produces ﬁnal consumption using capital and labor according to
a Cobb–Douglas technology
α l 1 −α
Yt = kt−1
t

(14)

where α ∈ (0, 1) denotes the share of capital. The ﬁrm maximizes the present discounted value of its future dividends net
of taxes
∞


0,t dt ,

(15)

t=0

where

t ,t +1

=β

Uct+1
Uct

is the pricing kernel of the consumers. For tax purposes, ﬁrms can make two adjustments to output
k

t−1
net of wages: they can deduct i) a fraction δ ∈ [0, 1] of capital depreciation at historical value δ π
, and ii) a fraction
t
bt−1
r ∈ [0, 1] of interest payments on debt rt−1 π . Thus, taxable proﬁts are:
t

t = Yt − wt lt − δ δ

kt−1

πt

− r rt−1

bt−1

πt

.

(16)

As in the partial equilibrium model, the only reason for a ﬁrm to issue debt in this environment is to take advantage
of the tax deductibility of interest payments. The effective, after-tax, gross interest rate paid by the ﬁrm on its debt is
Rt = 1 + (1 − r τ )rt . We assume that loans must be collateralized and only a fraction γ of the value of next-period capital
stock, kt , can serve as collateral to debt. The borrowing constraint can be expressed (in real terms) as

(1 + rt )bt ≤ γ kt πt+1 .

(17)
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The ﬁrm’s ﬁrst-order condition for optimal debt

μt =

t ,t +1

τ r

rt

(18)

πt+1

implies that the collateral constraint binds (μ > 0) when the nominal interest rate r is positive and there is a deduction for
nominal interest payments (τ > 0 and ϰr > 0). Combining Eqs. (13) and (18) it follows that by setting the net interest rate
to zero, i.e. π = β , the social planner could completely offset the ﬁnancial friction since ﬁrms would have no incentive to
borrow. However, we will show below that the presence of other distortions makes this policy sub-optimal.
3.1.3. Fiscal authority
The government can levy both distortionary taxes (τ ) and lump-sum taxes (Tt ) to ﬁnance an exogenous stream of public
consumption

τ t + Tt = Gt .

(19)

3.2. First best
In the absence of ﬁnancial frictions and distortionary taxes, the economy converges towards the ﬁrst-best (FB) steady
state, FB , which is invariant in real terms to inﬂation and features a marginal product of capital at its modiﬁed golden rule
level YK,F B = (β −1 − 1 ) + δ .
Now let  represent the steady-state allocation conditional on a particular inﬂation rate in the presence of ﬁnancial
frictions and corporate taxation with deductions. The allocation  can be compactly represented by its marginal product of
capital, YK , which satisﬁes the following condition8

Yk = YF B + (π )

(20)

= (1−ττ )π (π ) and

where (π )
(π ), the modiﬁed distortion, denotes a function proportional to inﬂation measuring how
far capital is from the ﬁrst best allocation, as further explained below. Clearly, a social planner who is optimally manipulating taxes could achieve the ﬁrst best by setting the corporate tax rate τ to zero. This would trivially equate the long-run
marginal product of capital to its ﬁrst-best level, i.e. YK = YK,F B . In general, however, and for reasons that are beyond the
scope of this paper, the corporate tax rate τ is positive in actual economies. The investment distortion leads to capital
under-accumulation in the absence of corporate tax deductions: YK = YK,F B /(1 − τ ) > YK,F B . Tax deductions are usually designed to mitigate this under-accumulation of capital and reduce the gap between YK and YK, FB . This naturally leads to the
question at the heart of this paper: in the presence of a corporate tax, is there an inﬂation rate which enables the economy
to reach the ﬁrst best in spite of the corporate tax and of ﬁnancial frictions? Achieving the ﬁrst best and thus reaching a
capital stock such that YK = YK,F B when τ > 0 requires an inﬂation rate π FB that sets to zero the term (π ) on the right-hand
side of Eq. (20) , i.e. π FB is the unique root to the linear equation in π

(π ) ≡ (π YF B − γ (π − β )r − δδ ) = 0,

(21)

namely

π FB = β +

βYK,F B − δδ
.
γ r − YK,F B

(22)

To conﬁrm that π FB actually leads to the ﬁrst best, we must verify that it corresponds to a feasible equilibrium, i.e., that
it does not result in a nominal interest rate that violates the zero lower bound. We also need to inquire whether it leads
to inﬂation or deﬂation, i.e., whether the gross inﬂation rate π FB is above or below 1. The next proposition provides the
answers to these queries.
Proposition 3. Assume that corporate taxes are positive. Then, the necessary and suﬃcient condition for the existence of a feasible
inﬂation rate that brings about the ﬁrst best allocation, is that the modiﬁed distortion is continuous and decreasing in inﬂation,
i.e.

 (π ) = YK,F B − γ r < 0.
π FB is

If
feasible, net inﬂation is positive at the ﬁrst best
of inﬂation (i.e., in a de facto real economy).

(23)
(π FB

> 1) if and only if the modiﬁed distortion is positive in the absence

Proof. As a preliminary, note from Eq. (21) that the modiﬁed distortion at the Friedman rule (when π = β ) is positive since
(β ) = β β −1 − (1 − δ ) − δδ = (1 − β )(1 − δ ) + γ (1 − δ ) > 0. The proof of the proposition follows immediately: since

(β ) is positive at the Friedman rule, a necessary and suﬃcient condition for it to be zero at an inﬂation rate π FB above
the Friedman rule (i.e., for π FB > β ) is that the function ( · ) is continuous and decreasing in inﬂation. This establishes
the necessary and suﬃcient condition of the proposition. The condition of Proposition 3 is likely to be satisﬁed empirically
8

Eq. (20) can be easily derived rearranging the optimality condition with respect to capital.
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Table 1
Calibration targets.
Description

Data

A) Flex P. Model

B) Sticky P. Model

Real Interest Rate
Average working time
Business Investment to GDP
Leverage
Corporate Tax Revenues to GDP
Corporate Tax Revenues Sensitivity
Inﬂation
Frequency of Price Adj. (quarters)
Markup

1.54
0.33
0.17
0.41
0.020
0.049
2.14
3
0.10

1.54
0.33
0.24
0.41
0.016
0.065
2.14
–
–

1.54
0.33
0.23
0.41
0.017
0.058
2.14
3
0.10

Calibrations targets and model ﬁt in the baseline ﬂex price model and in the model with
nominal rigidities.

(unless ﬁrms cannot borrow or deduct any interest expense at all) as the steady state marginal product of capital at the
ﬁrst best, which is the sum of the subjective rate of time preference and of the rate of depreciation, is a very small number.
Feasibility amounts to  ( · ) < 0. Since (1) > 0 it must be that (π F B ) = 0 for some π FB > 1. 
Eq. (22) also shows that if debt is low either because only a small fraction of capital can be collateralized (low γ ) or
because the tax advantage of debt is low (low ϰr ), the subsidy to borrowers brought about by inﬂation bears on a small
base so that more of the inﬂation subsidy is required to restore the ﬁrst best.
3.3. Monetary policy and optimal inﬂation
The monetary authority optimally chooses the inﬂation rate π t by taking as given the constant corporate tax rate τ and
the deductions ϰr and ϰδ . The optimal inﬂation problem consists of ﬁnding the competitive equilibrium that maximizes
households’ welfare w.r.t. {Yt , ct , lt , π t , kt , rt , μt } and subject to the optimal choices by private agents and the resource
constraint as reported in Appendix B. It is possible to show analytically that the inﬂation rate that brings about the eﬃcient
allocation, π FB , coincides with the inﬂation rate that would be chosen by the monetary authority, π ∗ .
Proposition 4. Given an economy with ﬂexible prices and perfectly competitive markets, π FB satisﬁes the ﬁrst-order conditions
of the optimal monetary problem, i.e. π ∗ = π F B .
Proof. See Appendix B.



The result in Proposition 4 relies on two crucial assumptions: i) the government can balance its budget with lump-sum
taxes ii) the two distortions, i.e. ﬁscal and ﬁnancial, affect the same margin, YK . In Sections 5 and 7, we relax these two
assumptions and show that even in a second-best world, optimal policy deviates from price stability.
4. Quantitative results
We now assess the quantitative relevance of the foregoing qualitative results by deriving the optimal rate of inﬂation in
a calibrated version of our baseline model. The model is calibrated at a quarterly frequency using US data for the period
1980:1-2016:4. Table 1 reports the calibration targets.9
We assume separable log-utility and calibrate the utility weight on leisure, η, by ﬁxing steady-state hours worked at
around 0.33. The credit limit parameter, γ , is set to 0.41 to match the average leverage for the non ﬁnancial business
sector. The steady state inﬂation rate matches the average inﬂation rate over the period. The discount factor, β , equals
0.99617 implying an annual real rate of 1.54%. The capital share in the production for intermediate goods, α , is set to 0.3.
Government spending amounts to about 20% of steady state output. The corporate tax rate is set at 35%, consistent with the
US average corporate tax rate over the sample.
The depreciation rate of capital and the degrees of capital expenses and interest rate deductibility are chosen simultaneously to target: i) corporate income revenues to GDP; ii) the sensitivity of tax revenues to changes in the corporate tax; iii)
business investment to GDP.10 Table 2 (column A) reports the parameter values resulting from the calibration of our baseline
model. As shown in Table 1 (column A), the model matches the data reasonably well and produces results for the corporate
tax that are in line with the data.
The optimal long-run inﬂation in the calibrated model is 5.67%. As explained in Section 2, the optimal inﬂation level
does not depend on the tax rate. Nevertheless, Eq. (22) shows that the results are not invariant to the degree of interest

9

See Appendix A for the data deﬁnitions and sources.
We target a long-run sensitivity of tax revenues to changes in the corporate tax of about 0.049 in line with the estimates for big close economies
countries in Clausing (2007).
10
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Table 2
Parameters’ values.
Description

Parameter

A) Flex P. Model

B) Sticky P. Model

Discount factor
Leisure preference par.
Share of capital in production
Depreciation rate
LTV
Government expenditures
Corporate tax rate
Interest rate deductibility
Investment deductibility
Price adjustment cost
Elasticity of substitution

β
η
α
δ
γ

0.99617
1.886
0.3
0.025
0.41
0.20
0.35
0.8904
0.9062
–
–

0.99617
2.27
0.3
0.025
0.41
0.20
0.35
0.8643
0.9692
59.54
11

gy

τ

ϰr
ϰδ

φ
ε

Parameters’ values in the baseline ﬂex price model and in the model with nominal rigidities.
Table 3
Optimal annual inﬂation.
ϰδ

ϰr
0.8

0.85

0.9

0.95

1

0.8
0.85
0.9
0.95
1

10.10
8.43
6.77
5.10
3.44

9.35
7.79
6.24
4.68
3.12

8.70
7.23
5.77
4.30
2.84

8.12
6.73
5.35
3.97
2.59

7.60
6.29
4.98
3.68
2.37

Optimal inﬂation (annualized percent) for different degrees
of interest (ϰr ) and investment (ϰδ ) deductibility.

and capital deductibility levels. Speciﬁcally, the higher the degree of deductibility, the lower the resulting optimal inﬂation.
Table 3 reports sensitivity of the optimal inﬂation to alternative deductibility values.
For a given investment deductibility, a lower interest rate deductibility reduces the effectiveness of inﬂation in mitigating
the distortionary effect of the corporate tax. Thus, ceteris paribus, a higher level of inﬂation is needed to reach the ﬁrst
best. For a given interest deductibility, a lower investment deductibility implies larger distortionary effects of the corporate
income tax. Ceteris paribus, a higher level of inﬂation is needed to bring the economy to the ﬁrst best. Interestingly, the
optimal inﬂation level is positive and sizable (2.37%) even in the case of full deductibility of interest payment and capital
expenditures.
5. Costly price adjustment
Our baseline model assumes perfect competition and ﬂexible prices. In the New Keynesian literature, sticky prices are
invoked as the primary rationale for the optimality of zero inﬂation. Thus, one could argue that the optimality of positive
inﬂation stems, in our set-up, from this omission. To prove the quantitative relevance of our results, we now extend our
model to monopolistic competition and costly price adjustment.
As standard in the literature, we distinguish between intermediate- and ﬁnal-good producers: intermediate-good producers use labor and capital as input of production and face credit constraints as in Eq. (17) , whereas ﬁnal-good producers
buy intermediate inputs of production in a competitive market and face a cost of changing prices as in Rotemberg (1982).11
In the presence of both monopolistic competition and sticky prices, the difference between the eﬃcient allocation and
the distorted one cannot be simply summarized by the return on capital. Deriving analytical results under price stickiness
is, thus, too cumbersome, and we turn to numerical results.
In order to provide quantitative results, we calibrate the model as reported in column B of Tables 1 and 2. In addition
to the moments targeted with the baseline model, in the sticky price model: i) we set the elasticity of substitution across
intermediate good varieties, ε , equal to 11, implying a steady state markup of 10%; ii) and calibrate the price adjustment
costs to match a frequency of price adjustment of about 3 quarters as in the range of values reported by Nakamura and
Steinsson (2008) for non-sale prices.
The resulting optimal inﬂation rate is signiﬁcantly lower compared to the ﬂexible price case but still positive and sizable,
i.e. 2.7%. To quantify the welfare beneﬁts of the proposed optimal policy with positive inﬂation we compare agents conditional welfare under the optimal inﬂation rate and under zero inﬂation, i.e. assuming that the central bank pursues a policy
of strict inﬂation stabilization (i.e. πt = 0, ∀t). The resulting consumption equivalent welfare gains of adopting the optimal

11

See Appendix C for a detailed description of the ﬁnal- and intermediate-good sectors of production.
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Table 4
Optimal annual inﬂation.
Monop.dist

Months
3

4.5

6

7.5

9

0
0.2
0.4
0.6
0.8
1

3.98
5.59
7.20
8.81
10.42
12.04

2.75
3.88
5.04
6.22
7.41
8.63

1.8
2.55
3.31
4.1
4.90
5.72

1.21
1.71
2.23
2.75
3.29
3.85

0.85
1.20
1.56
1.93
2.31
2.70

Optimal inﬂation (annualized percent) for different frequencies
of price adjustments (in months) and degrees of monopolistic
distortion (0=min, 1=100% distortion).

policy are about 2.3%.12 Although these gains are admittedly high, their order of magnitude is comparable with the results
in Burstein and Hellwig (2008) who measure the welfare costs of inﬂation in a menu costs model. Similar to their paper,
we also ﬁnd that the contribution of price rigidities to the steady state welfare effects of inﬂation does not offset the effects
of other ﬁrst-order distortions.
In order to explore the role of the taxes, monopolistic competition and price rigidities, we run some comparative statics.
Table 4 shows how the optimal long-run rate of inﬂation varies with the degree of monopolistic distortion for different
degrees of price stickiness, when the corporate tax is set at the baseline value, i.e. τ = 0.35.13 In the table, each column
corresponds to values obtained under different frequencies of price-adjustments (in months).
Our results show that, in the presence of corporate taxation, the optimal long-run inﬂation is an increasing function of
the degree of monopolistic distortion. The long-run equilibrium level of capital return highlights the contribution of different
market failures in distorting the steady-state capital accumulation:

Yk = YK,F B +

1
(1 − τ )χ



(1 − (1 − τ )χ )YK,F B − μγ −


τ δ δ
,
π

(24)

where χ is the inverse of the markup of ﬁnal over intermediate good price. Through an increase in proﬁts, a higher degree
of monopolistic competition ampliﬁes the distortionary effect of the corporate tax and, thus, requires a higher level of
inﬂation to minimize the distortion on the accumulation of capital.14 Thus, introducing monopolistic distortion into our
model generates a further reason to inﬂate.15 Increasing the degree of price stickiness instead reduces the optimal rate of
inﬂation, as the policymaker needs to take into account the resource cost entailed by higher inﬂation. For plausible degrees
of price stickiness, the optimal inﬂation remains well above the Friedman rule.16
Finally, as shown in Table 5, differently from our baseline results with perfectly competitive markets, in the presence of
monopolistic competition and nominal rigidities, the optimal inﬂation rate decreases as the corporate tax rate increases.17
The table displays the optimal long-run annualized inﬂation rate for alternative degrees of costly price adjustment and
different corporate tax rates, while keeping the degree of monopolistic competition as in the calibrated model. Adopting
the Friedman rule would eliminate the ﬁnancial friction and at the same time reduce the costs of price adjustment. Yet, as
shown in Eq. (24), in the presence of corporate income tax and credit frictions, the monetary authority needs to engineer
positive inﬂation in order to partially subsidize borrowing and mitigate the distortionary effect of the corporate tax.
6. Financial frictions and the optimal long-run inﬂation rate
The mechanism suggested in this paper can be generalized to other frictional economies where inﬂation can mitigate
the distortions via its effect on nominal deductions. In our set up, inﬂation has a dampening effect on the investment
12
The gains are computed as discussed in Benigno and Woodford (2012) taking into account the supplemental constraint imposed by the “timeless”
perspective. We condition both policies to start from the unconditional mean of the state variables under the optimal monetary policy. See the Appendix
E for further details.
13
Throughout the analysis, the mark-up in the model is kept to 10%, as in the baseline calibration. In order to vary the incidence of the monopolistic
distortion we introduce a partly/fully offsetting subsidy. Monopolistic distortion equal zero reproduces the perfect competition case, whereas one indicates
the same degree of monopolistic competition as in the calibrated model.
14
In the special case of an economy with monopolistic competition and ﬂexible prices it is possible to derive some analytical results and show that
 = F B does not satisfy the ﬁrst-order conditions of the optimal monetary problem: i.e. π ∗ = π FB . The proof is in Appendix D.
15
In a static economy, and in the presence of monopolistic distortion, a non-vertical Phillips curve implies that welfare can be increased by positive
inﬂation. In contrast to this static result, a number of papers have emphasized that in the standard dynamic New-Keynesian model, with sticky prices and
monopolistic competition, the Ramsey-optimal long-run inﬂation (in the absence of risk) is zero independently of the degree of monopolistic competition
(Benigno and Woodford, 2005; King and Wolman, 1999).
16
The Appendix reports the optimal long-run annualized inﬂation rate for alternative degrees of costly price adjustment and different corporate tax rates,
while keeping the degree of monopolistic competition as in the calibrated model.
17
The relation with the tax rate is non-monotonic, although it is so for empirically plausible ranges.
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Table 5
Optimal annual inﬂation.

τ

Months
3

4.5

6

7.5

9

0.15
0.25
0.35
0.45

29.61
17.16
12.04
9.25

5.87
8.26
8.63
7.93

2.52
4.34
5.72
6.31

1.40
2.60
3.85
4.85

0.89
1.72
2.70
3.70

Optimal inﬂation (annualized percent) for different frequencies of price adjustments (in months) and corporate tax
rates.

ineﬃciency, (π , . . . ), since it induces ﬁrms to take on more debt and thereby accumulate more collateral. Four assumptions
are at the heart of our analysis: i) the use of debt only for its tax advantages, ii) the presence of endogenous borrowing
limits, iii) the use of capital as collateral, iv) absence of default.
With regards to the ﬁrst assumption, the nominal deductibility of interest rates is indeed a crucial element. Although
in reality ﬁrms may issue debt for reasons behind its tax shield (see Myers and Majluf, 1984), dynamic trade-off theories
of debt account for a number of empirical regularities in corporate ﬁnance decisions of large ﬁrms (see Hennessy and
Whited, 2005). In this respect, our work is more suitable to capture the behavior of the latter. In what follows, we discuss
more thoroughly the role of the other three assumptions. In the interest of space, all detailed derivations are reported in
the appendices.
6.1. Exogenous borrowing limit
Notably, it is not the presence of borrowing limits per se that justiﬁes the beneﬁcial effect of inﬂation, but rather the
fact that borrowers are allowed to use capital (an endogenous variable) as collateral, as shown in the following proposition.
Proposition 5. If the borrowing limit is exogenous, π FB < β .
Proof. Under exogenous debt limits, i.e. γ = 0 (or b ≤ b̄), Eq. (23) simpliﬁes to

 (π ) = YK,F B > 0.

(25)

Then, as established by Proposition 3, there is no admissible inﬂation rate, π ≥ β , that can produce the ﬁrst best
allocation. 
6.2. A model with land
So far we have assumed that ﬁrms can invest only in one asset, i.e. capital. Our mechanism can be generalized to environment where borrowing is collateralized by other means, such as land. More speciﬁcally, consider the simpliﬁed environment
presented in Section 2 and assume that ﬁrms can invest in two assets, capital and land, L. Land can be used as collateral
instead of capital, b ≤ B(L; . . . ) and it is a factor of production, Y = f (k, L ). In this set-up, inﬂation i) induces ﬁrms to invest
more in land to take advantage of the tax shield, ddLπ > 0 ii) has a positive impact on steady state capital accumulation as
long as investments in land boost capital productivity, i.e. capital and land are two complementary factors of productions
YKL > 0

Y dL
dk
= − kL
>0
dπ
Ykk dπ

(26)

Trivially, it follows that in a world where land has collateral value but it is not a productive asset, i.e. YL = 0, a higher
rate of steady state inﬂation would not impact on capital accumulation, thereby hampering the mechanism proposed in
our paper. On the other hand, a model with unproductive land but were also capital enters the collateral constraint in a
complementary fashion could boost the channel.
6.3. A trade-off theory of debt with defaults
Consider an alternative set-up where ﬁrms face a trade-off between the tax advantage of debt and bankruptcy costs.
More precisely, suppose that every period ﬁrms incur a positive probability of defaulting,  ( · ) satisfying the following
properties

b > 0, k < 0, 0 ≤ (· ) ≤ 1 ∧ −

k b
= ≡γ
b k

(27)

That is, the probability of default is a function of leverage and highly leveraged ﬁrms are more likely to default (see
Campbell et al., 2008). It is further assumed that defaulting ﬁrms are not excluded from the market but bear a pecuniary
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cost . Firms borrow up to the point where the value of the tax shield equals the marginal expected bankruptcy cost. In
the deterministic steady state, the optimality conditions for debt reads


 


π − β 1 −  kb
b
r τ = β b  − R
π
π

(28)

The left hand side is the marginal beneﬁt of debt measured by its tax shield value. The right hand side is the marginal
expected bankruptcy cost which takes into accountthe positive contribution of debt on the probability of default ( b )
and the spared interest rate costs in case of default R πb . As in our baseline model, the tax code is a source of monetary
non-neutrality and inﬂation has a positive impact on the tax-shield of debt. However, debt as an impact on the default probability. For high steady state probability of defaults, the second effect can dominate. The shape of the investment distortion
provides some insights


 
π − β 1 −  kb
(π ) ≡
YF B − γ
r .
1−τ
βπ
τ

(29)

As in our baseline model, higher taxes disincentive capital investment and inﬂation impacts on capital accumulation via
its effect on debt. Here, debt and capital are linked by their impact on default probabilities rather than a collateral constraint.
To gauge the relative magnitude of these effects, we derive an expression for π FB

π

FB


 
βγ r 1 −  kb
=
.
γ r − βYF B

(30)



It follows that positive inﬂation is optimal as long as 1 − 

 b 
k

>

γ r −βYF B
βγ r . This is because in economies characterized

by high default probabilities and too high leverage, inﬂation decreases the marginal beneﬁt of debt, thereby curbing capital
accumulation. For steady state ﬁgures that resembles the U.S economy, such as a quarterly default frequency of 6.4%18 and
all other parameters at our baseline calibration, the optimal annual inﬂation rate is approximately 4.6%.
7. Dissecting our ﬁscal policy assumptions
In what follows, we evaluate the importance of our characterization of ﬁscal policy. We ﬁrst show the robustness of our
results in absence of lump-sum taxes. We then document that the Friedman rule would restore the ﬁrst best if ﬁrms were
allowed to fully deduct their investment at market value. Finally, we characterize ﬁscal policy in terms of the optimal choice
of deductions (ϰδ and ϰr ) for a given tax rate, τ , and rate of inﬂation. The purpose of this last experiment is to evaluate the
extent to which inﬂation is the right tool to undo the investment ineﬃciency.
7.1. Absence of lump-sum taxes
So far we have assumed that the government balances its budget period by period through lump-sum taxes. Qualitatively
similar results can be obtained if we assume that the government can ﬁnance its expenditures only with two distortionary
taxes: a corporate and a labor income tax.19 Trivially, in the absence of lump-sum taxes, a higher rate of inﬂation indirectly
increases the distortion from the labor tax by reducing revenues from the capital tax. As a result, the optimal inﬂation rate
is somewhat reduced. More precisely, in the ﬂexible price model, for a corporate tax rate equal to τ = 0.35 and a labor tax
equal to τ w = 0.27, the optimal annualized inﬂation rate reads 5.63%, only slightly below the optimum in the lump-sum
taxes case (5.67%). With sticky prices, the labor tax required to balance the budget is τ w = 0.33 and the optimal annualized
inﬂation rate is 2.16%, somewhat lower than the optimum we found in the lump-sum taxes case (2.7%).
Table 6 shows that these results are robust to different levels of the corporate tax rate. The table displays the optimal
annualized inﬂation rate for different values of the corporate tax rate and the implied values of the labor tax that ensures a
balanced budget period by period in the model with nominal rigidities.
Two observations are in order. First, for the empirically relevant range of the corporate tax rate, the optimal long-run
inﬂation rate increases. Second, as the corporate tax increases, the distortionary labor tax necessary to ﬁnance public expenditures falls, despite a higher rate of inﬂation, and thus a higher implicit subsidy to borrowers.
7.2. Full deductibility of investment
If the ﬁscal code allows for both investment and interest rate deductions, optimal policy requires a positive inﬂation rate.
Here we show that if all investment expenses were deductible at market values, the Friedman rule would be optimal.
Proposition 6. In the baseline model with ﬂexible prices, under full deductibility of investments, π F B = β .
18
19

Source: Moodys KMV. NFCs’ expected default probability all debt 1990/1-2016/4 EDF cross-sectional average unweighted.
Throughout these experiments, we keep government expenditures at the values calibrated in Section 4.
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Table 6
Optimal annual inﬂation.

τ

τw

πY

0.10
0.15
0.20
0.25
0.30
0.35
0.40
0.45

0.39
0.38
0.37
0.35
0.34
0.33
0.32
0.31

0.41
0.69
1.01
1.36
1.75
2.16
2.59
3.01

Optimal inﬂation (annualized percent)
and implied labor taxes in the model
without lump-sum taxes.

1.16

1.15

Investment deductibility

1.14

1.13

1.12

1.11

1.1

1.09
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Interest deductibility
Fig. 1. Optimal degree of deductions for given corporate taxes in absence of inﬂation.

 δ

Proof. If, rather than depreciated capital at book value πδ kt−1 , ﬁrms could fully deduct investments at market value kt −
t
(1 − δ )kt−1 , then the marginal product of capital would read

YK = YK,F B −

(π − β ) τ r γ
.
π
(1 − τ )

(31)

In this case, fully offsetting the ﬁnancial friction by following the Friedman rule (π = β ), would indeed restore the ﬁrst best.
This is because at the same time this policy eliminates the ﬁscal ineﬃciency. 
7.3. Optimal degree of ﬁscal deductions
We can now turn to the question of what is the optimal degree of ﬁscal deductions for a given level of inﬂation. Recall
Eq. (20), i.e. the distorted marginal product of capital in our simple ﬂexible prices model, with interest and investment
deductions. In order to insulate the effects of the tax deduction from monetary policy, let’s consider a de facto real economy,
i.e. π = 1. As a primer, let’s assume that only interest rate expenses can be deducted, δ = 0. It can be shown that in this
case achieving the ﬁrst best would require a degree of interest-rate deductibility greater than 100%.
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Proposition 7. In absence of inﬂation, the ﬁrst best allocation could be achieved only if interest rate expenses were more than
100% deductible, i.e

rF B > 1
Proof. By simple algebra, we can compute the optimal degree of deduction as rF B = γ (1F−Bβ ) . Then YF B − γ (1 − β ) > β YF B −
γ (1 − β ) > (1 − β )(1 − γ ) > 0, as long as β , γ < 1. It follows that rF B > 1. 
Y

Finally, if the tax code prescribes both interest and investment deductions, ϰr , ϰδ > 0, any combination of ϰr , ϰδ that
solves the linear equation (r , δ ) = 0 could potentially restore the ﬁrst-best. However, also in this case, under standard
assumptions about β , δ and γ , the ﬁrst best cannot be achieved for a degree of deductibility lower than 100%. This is shown
in Fig. 1 which plots the optimal degree of deductions under our baseline calibration and no inﬂation. We interpret these
ﬁndings as suggesting that, for a given tax rate, inﬂation is a more eﬃcient tool to tackle our investment distortion.
8. Conclusions
The central contribution of our work is to revisit the debate on the effects of inﬂation in the presence of corporate taxation initiated by Feldstein and Summers (1978). Previous literature emphasized the distortionary effects of positive inﬂation
in the presence of corporate taxes when interest payments are deductible and investment expenditures are (partially) deductible at historical values. However, it had abstracted from the ﬁnancing decisions of ﬁrms. In this paper, we allow the
level of debt to be endogenously determined as the optimal response to costs and incentives. On the one hand, ﬁrms want
to raise debt to take advantage of the deductibility of interest payments. On the other hand, lenders impose limits to the
amount of funds that can be borrowed. We prove analytically that, under interest debt deductibility, for given positive tax
rates, the ﬁrst best eﬃcient allocation can be restored by an appropriate choice of inﬂation. Optimal inﬂation also results
to be positive in the presence of costly price adjustments and when labor taxes are used to balance the government budget
constraint. We also show in a stylized model that our results could carry over to an environment where ﬁrms trade-off the
tax beneﬁt of debt with the cost of default.
Admittedly, investments and interest rate deductions are not the only two nominal features of the tax code. The deductibility of nominal inventory proﬁts, tax credits or the effective progressivity of the tax, with different rates applying
to positive and negative proﬁts, are all important aspects of corporate taxation that interact with inﬂation which deserve
further investigation and are left out from our analysis.
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