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Inflation rates around the world have risen. Inflation in advanced economies has reached its highest rate in
forty years, increasing from 3.1 percent in 2021 to an estimated 7.2 percent in 2022. In emerging market and
developing economies, inflation in 2022 is expected to reach 9.9 percent (IMF 2022a). While there has been
considerable discussion of the relative roles of monetary and fiscal policy (quantitative easing, fiscal stimulus to
fight the pandemic and afterwards) versus supply shocks (Russia’s invasion of Ukraine, and food and energy
price increases) in causing inflation, less attention has been given to the reverse question. What impact does
higher inflation have on fiscal aggregates and the stance of fiscal policy, but also how does inflation interact
with the tax system, what distortions does this give rise to, and how might they be corrected? This paper
considers the latter set of questions. It draws heavily on literature from the 1970s and 1980s," when this topic
was last studied in detail, probably because inflation started coming down soon after, at least in advanced
economies. However, this paper shows that the impact of inflation on tax revenues, marginal tax rates, and
effective tax rates is not negligible, even at lower inflation rates.

In simple models of a private market economy with full market clearing, changes in nominal variables such as
the money supply and the general price level—at least when anticipated—should not have significant real
effects. While increases in the money supply may have short-run real effects due to wage or price rigidities, in
the long-run wages and prices adjust, and agents base their decisions on real or relative prices and—
abstracting away from hysteresis effects—the real equilibrium is unchanged (Friedman 1968). With fully flexible
prices the arguments for neutrality are stronger. Even in this case, surprise money supply and price level
increases have the potential to have real effects, if they cause misperceptions that relative prices have
increased thus leading to increased supply (Lucas 1973). With fully flexible prices, expected changes in
inflation should have few real economic implications, save for reduced real holdings of cash (and other
unremunerated liquidity) and some additional printing costs (unless money is fully digitalized). However, save
for the case of hyperinflation, the magnitudes are likely to be small.

In a mixed economy, however, where a significant share of income is collected through taxes and used for
public spending, even expected inflation can have real effects, if the tax system is not neutral with respect to
inflation.? By neutrality with respect to inflation, we mean that the impact of the tax system on incentives and
tax burdens does not change with inflation. It does not necessarily mean that the tax system is more generally
neutral in its impact on incentives (such as for investment or labor supply). The main distortions due to inflation
include: (i) failure to adjust certain parameters of the tax system in line with inflation (examples include
thresholds for paying tax that are fixed in nominal terms, or specific taxes that are set in nominal amounts); (ii)
tax consequences resulting from timing effects, such as the lag with which taxes are collected and refunded,
and (iii) more generally the taxation of nominal rather than real gains and profits, both at the (a) household and
(b) corporate level. At the corporate level, this is imperfectly (and often over-) compensated by allowing the
deduction of nominal rather than real interest.

This paper describes each of these non-neutralities of the tax system with respect to inflation in more detail,
drawing both on the existing literature and showing new illustrations and evidence of the effects. The paper
shows how the taxation of income gains that are purely inflationary can have a tremendous impact on effective

' Key contributions include Diamond (1975), King (1977, chapter 8), Aaron (1976).

2 The same can also hold for the spending side if real public spending is not neutral with respect to inflation (for example, if
spending items such as government wages or public pensions do not rise one for one with prices).
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tax rates—even at relatively low rates of inflation. The paper also shows how partial adjustment for inflation—
for only some types of incomes—can create additional distortions. A new empirical analysis reveals how the
erosion of the value of depreciation allowances through inflation reduces investment. The paper also discusses
a range of policy options to address these non-neutralities due to inflation, from specific measures that aim to
address individual distortions to more comprehensive reforms of the tax system (that might also improve the
efficiency of the tax system more generally).

There are further important links between inflation and tax that are not covered here, as they are not related to
structural tax issues but instead to the macroeconomic links. These include importantly seigniorage, sometimes
known as inflation tax, although “tax” is used metaphorically in that case. Also, tax policy, like any fiscal policy
affects aggregate demand and hence has a macroeconomic impact on inflation. Another issue is that tax,
notably on consumption, such as through a VAT or sales tax, has an immediate impact on inflation. While this
topic is also beyond the core scope of the paper, we have covered it briefly in Box 1.

Box 1. Value-Added Tax Changes and Inflation

In principle, VAT rate changes may lead to one-off increases in the consumer price index, but they will
not affect structural inflation. The impact of VAT rate changes on consumer prices depends on the price
elasticity of supply and demand. When the elasticity of supply is infinite, such as in perfectly competitive
markets where firms price output at constant marginal cost, an increase in the VAT rate will be fully passed
through to consumer prices. Full passthrough would also imply that consumers benefit from any zero rating or
reduced rates that is intended to provide cost-of-living relief for low-income households. In monopolistic
markets or when the supply elasticity is finite, on the other hand, passthrough will be less than complete (see
e.g., Stiglitz, 1988, Chapter 17). Rate changes may thus affect the equilibrium price level and the adjustment
process may not happen instantaneously. However, once equilibrium prices have adjusted to their new VAT-
inclusive level, the policy change is irrelevant for subsequent inflationary dynamics.

A recent empirical study (Benedek and others 2020) suggests that the degree of passthrough is often
less than complete. The authors use data on monthly price and VAT changes for 17 Euro area countries
between 1999 and 2013 to quantify the degree of passthrough for different products and differentiating
between different rates (standard vs. reduced rates). They find that there is full passthrough for changes in the
standard rate, but there is only 30 percent passthrough for changes in reduced rates and no passthrough for
reclassifications (i.e., movement of items between rate categories). Moreover, passthrough is greater for
durables than for non-durables. This suggests that targeted rate reductions on specific products are not only
ineffective in addressing long-term inflation but may even fail to reduce short-term inflationary pressures.

The simplest way in which inflation can lead to unintended changes in taxes, is when parameters of the tax
system are fixed in nominal terms without adjustment for inflation. The simplest example is taxes or fines that
are fixed in domestic currency (specific taxes) rather than as a percentage (ad valorem). These include specific
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excises, lumpsum taxes, license fees, and certain simplified taxes.® They also include nontax items such as
fees, fines, or interest assessed for the late filing or payment of taxes. Finally, even ad valorem taxes can be
affected if the thresholds for registration or for higher rate brackets are fixed in nominal terms.

Specific Taxes, Fees, and Penalties

There are good reasons for some taxes to be specific rather than ad valorem. Excises levied to address an
externality, such as a carbon tax or taxes on alcohol and tobacco, aim to internalize the real cost of
consumption to society, and this real cost will depend on the amount consumed rather than the nominal value
of the item consumed.* Fuel prices, for example, are very volatile, but the harmful effect of burning fuel does
not increase with the price of fuel. Prices for wine vary tremendously with quality, but more expensive wine
does no more harm than cheap wine.

However, inflation means that the value of the specific taxes, fees, and penalties is eroded over time. Where an
excise was to set at a value meant to internalize an externality, after inflation-induced erosion of the real value
of the tax, it does not cover externality in real terms anymore, and also leads to lower real revenues. Some
countries define specific taxes, notably tariffs, in US dollars,® which might offer some protection against local
inflation eroding the real value of the excise, provided the exchange rates adjusts over time to offset inflation. In
practice this may not be the case, as exchange rates movements can differ quite substantially from purchasing
power parity conditions. Moreover, even when the exchange rate does adjust in a way that offsets inflation
reasonably closely, over time excises would still be eroded by US inflation—which is lower than in many
developing countries, but clearly nonzero, with the official target at 2 percent, and current rates much higher.
Adjustment is therefore still needed, though not as frequently as when specified in a currency that is marked by
very high inflation and corresponding depreciation.

Fixed Interest Rates

Tax laws sometimes contain fixed interest rates for overdue payments, which tend to lower real revenues in
inflationary times.® Sometimes a lower rate applies for some accidental under- and overpayment, and a higher
penalty rate in case of late filing or underpayment due to tax fraud. In either case, if the percentage rate is fixed
in the law, its real value will be eroded by inflation. As a result, in high inflation periods, the real penalty for late
payment is lower. In extreme cases it could effectively turn into a premium for late payment, if the interest rate
in the tax law is lower than what the taxpayer can obtain in the financial market. The opposite occurs in times of
very low inflation, such as the recent period during which many central banks had interest rates at zero or even

3 Some countries use simplified taxation for certain businesses with low compliance, such as taxes that are assessed as a fee per
table in a restaurant.

4 Keen (1998) provides a broader discussion of specific versus ad valorem excises. Even absent externalities, there can be
interesting tradeoffs, at least when competition is imperfect, or goods vary in quality. For identical goods, under perfect
competition, there is no difference in specific or ad valorem taxes. Under a monopoly, however, ad valorem taxes can be shown
to lead to both higher consumer welfare and profits. Results are ambiguous under oligopolistic competition. Considering goods
of variable quality, specific taxes create stronger incentives to improve goods.

5 We have not found current examples of foreign-currency excises. Foreign-currency tariffs are also exceedingly rare, but there
are some examples (e.g., East African Community).

6 Some countries (e.g., United States, Austria) link the rate to a flexible benchmark, such as central bank’s policy rate, plus a fixed
surcharge, which provides some protection against inflation, as interest rates will generally be higher in inflationary times. Other
countries adjust such rates rarely (e.g., Germany requires revisions only once every three years and only since 2021), making it
more likely that the rate does not reflect changes in the inflationary environment.
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negative rates. This encourage overpayment of taxation if refunds benefit from application of a fixed rate, even
if it is set at a very low level.

Thresholds

Income tax brackets (thresholds) that are fixed in nominal terms result in real tax increases under inflation.
Inflation shifts people into higher tax brackets, which typically have higher tax rates, and erodes the value of the
tax-free personal allowance (and any other allowances or deductions). So real taxes paid increase, and also
the marginal rate. This is known as bracket creep.” Full inflation indexation of thresholds, or a truly proportional
income tax system (with a flat rate starting from zero income) would avoid this.® The same principle applies to
inheritance taxes (where bequests below a certain nominal amount are typically not taxed).

The reverse effect occurs with social security or national insurance contributions, as in some countries these
are not levied beyond a certain income threshold. Higher inflation then leads to lower real payments, as the
amount of income that exceeds the upper limit rises with inflation.

The extent of bracket creep depends on the structure of the tax system. Bracket creep does not exist for a
completely flat tax and is more severe if there are more brackets or large differences in rates between brackets.
Immervoll (2000) compares the impact of bracket creep for personal income tax in the Netherlands, Germany,
and the United Kingdom. He found that the simulated effect of bracket creep was much lower in the United
Kingdom because it has few and wide tax brackets, meaning that fewer people are shifted into higher tax
brackets as a result of inflation than in Germany (where there are infinite brackets, given the linearly rising
marginal tax rate) or the Netherlands where there are various large jumps in brackets.®

A few countries adjust personal income tax thresholds automatically for inflation, but the majority either do not
adjust them regularly, or do so in an ad hoc process that may or may not be aligned with inflation (Table 1). Of
160 countries from which we could obtain data, there are 131 countries (too many to list) that do not adjust
thresholds regularly (defined as almost every year). Other countries do adjust regularly, but only in nine could
we find an explicit legal or administrative reference to a process that adjusts for inflation. In the case of ad hoc
adjustments—for example changing thresholds during the budget process—policy considerations (such as a
potential need for fiscal consolidation) tend to be weighed against keeping the real tax system unchanged
through inflation adjustment. Raising thresholds but by less than the inflation rate (or even freezing them but
then cutting tax rates) can appear a politically expedient way to raise real taxes by stealth, while appearing to
lower them.

In the German speaking countries, it is—literally translated—known as “cold progression.”

We found flat rate systems without general personal allowances, credits, or threshold in only 7 jurisdictions: Armenia, Bulgaria,
Georgia, Hungary, Montenegro, Ukraine, and Uzbekistan.

®  This may not hold anymore, as the UK system has more brackets now than at the time of the study, including because of a
provision to phase out the personal allowance for incomes above around £100,000.
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Table 1. Adjustment of Income Tax Thresholds

No inflation Regular adjustment
adjustment Unclear process Automatic

131 countries Argentina Austria’
Azerbaijan Canada
Belgium Chile
Colombia Denmark
Costa Rica Israel
Ecuador Netherlands
Finland SerbiaZ
France Taiwan, POC3
Germany United States
Honduras Venezuela
Iran
Norway
Paraguay
Peru
South Africa
Sweden
Turkey
Ukraine
Uzbekistan

' All but the highest bracket are indexed since 2022
2 Adjusted for average wage growth
3If inflation > 3%.

Source: Authors’ Compilation based on IBFD and official websites.

With the interaction of higher inflation and fixed nominal thresholds typically leading to increases in real tax
revenues and marginal tax rates, some have argued that higher inflation increases income tax evasion. Simple
models suggest that tax evasion depends on the probability of detection, the fine or penalty rate if detected, the
tax rate, and the level of true income (Arrow’s hypothesis that absolute risk aversion decreases as income
increases). If inflation causes the tax rate to increase, then so does the incentive to evade taxes; however, the
resulting fall in real income might offset this if this leads to greater risk aversion. Given such ambiguity, it is an
empirical question which effects dominates. Crane and Nourzad (1986) find that higher inflation leads to higher
aggregate tax evasion, using US data 1947-81. In addition, it seems likely that higher inflation reduces the fine
or penalty rate (unless these are adjusted rapidly) which again would support the hypothesis that inflation
increases tax evasion.

Similar issues can arise with registration thresholds. Value-added tax (VAT) typically has a registration
threshold to limit coverage to businesses where expected revenues exceed the administrative cost. Inflation
erodes the real value of this threshold. More businesses then have to register for VAT, creating administrative
costs for the tax authorities and compliance costs for businesses. Unlike for PIT thresholds, there appears to
be no country in the world that regularly adjusts VAT registration thresholds. In some countries, the original
threshold might have been too high, or might have been set high deliberately for the sake of being able to
phase in the VAT. Even in those cases, however, it would be unlikely that the desired lowering of the real
threshold would coincide exactly with the inflation rate.
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Solutions to the Erosion of Specific Taxes and Thresholds

Resolving the erosion of fixed parameters of the tax system is technically trivial. Indexing the parameters to a
reliable inflation measure should fix the problem. The frequency of optimal adjustment depends on the inflation
rate. For modest inflation, annual adjustment is sufficient, while high inflation could require more frequent
adjustment.

In the case of interest rates and penalty rates, these could be defined as a markup over the inter-bank or
government bond rate. In principle it could also be a fixed rate that is increased by the prevailing inflation rate,
but such precision might not be necessary. Moreover, from a taxpayer’s perspective any decisions on later
payments are likely based on comparing the rate in the tax law to the one available in the financial markets,
hence a markup over the latter would prevent creating incentives for payment delays in inflationary periods.

In the case of specific taxes, fixing them in a more stable foreign currency may help, but will not assure that
their real value is stabilized. This approach only protects partially against domestic inflation and could lead to
unwanted changes in taxes driven by exchange rate changes. The specific taxes would also need to be
increased in line with foreign country inflation—especially in times of high global inflation. For a few excises the
solution could also be to switch from specific to ad valorem, though as noted, such move would have
consequences that go beyond addressing inflation and may therefore often not be advisable.

While indexation is technically simple, it may face political obstacles but would be more transparent. The
annual adjustment of thresholds allows the government to appear to cut taxes, automatic indexation would
make it more obvious that the system is merely being kept stable. It would, however, also improve
transparency in policy making. Upward changes to thresholds tend to benefit most those with high incomes.
Hence any such adjustment can be portrayed as being regressive—even though in case of an inflation
adjustment it merely maintains the same real progressivity. These interactions between inflation adjustment
and changes to progressivity can be avoided, if thresholds adjust automatically with inflation and debates on
any additional changes in threshold can focus on the desired progressivity of the system.

Unlike wage and price indexation, indexing thresholds does not perpetuate inflation, but prevents inflation from
leading to arbitrary changes in real taxes. Wage and price indexation makes disinflation harder by making an
initial burst of inflation more entrenched, both by leading to second rounds of cost and price increases and also
by de-anchoring inflation expectations. Indexing thresholds has no such effect, although if not indexed then
inflation does lead to a real increase in tax revenues which would help in disinflation. Indexation leaves real tax
revenues unchanged, and thus is neither inflationary nor disinflationary. It is true that indexing thresholds
reduces the tax distortions associated with higher inflation, and by making inflation less costly could reduce the
incentives for policymakers to lower inflation, but this would seem a contrived argument for not addressing the
distortions that inflation gives rise to.

To the extent that tax evasion increases with inflation (as explained above), this would call for devoting greater
resources and efforts to tax compliance in times of high inflation.
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Lags in Collections and Refunds

Even when taxes increase one for one with inflation, collecting revenues takes time, and this can erode tax
revenues in real terms (Olivera 1967, Tanzi 1977). As argued in the previous section, the presence of fixed
nominal income tax thresholds means that inflation leads to higher real revenues. This is the conventional
result for economies with progressive income tax systems and prompt tax collection. However, income taxes
collected in any given period typically depend on personal or corporate income received some time earlier. In
the presence of inflation, this collection delay results in lower real tax revenues. The effect is likely to be
particularly significant for countries where the tax system is not elastic (i.e., which lack progressive income tax
systems), where collection delays are significant (income tax or property tax, as opposed to VAT, sales taxes,
and excises), and where inflation is high (so the real erosion is greater) (Tanzi 1977).

Fixed penalties or penalty interest rates are not only directly eroded by inflation (as noted in the previous
section) but their deterrent effects also lessen as inflation increases the real value of postponing tax payments.
The real cost of a penalty can be maintained by indexing the payment to inflation. Its deterrent effect is
nevertheless reduced in a high inflation environment, because the real saving from making a later payment
rises. Payments delays themselves can lengthen endogenously, as the benefits of delay increase with inflation.
To prevent this, one would need to index the tax payment itself for inflation, or subject it to a variable penalty
interest rate.

Investment is usually depreciated over time in most tax systems. As it is typically based on a percentage of
historical costs, the depreciation deducted from profits in later years is eroded by inflation. The phenomenon
will be discussed in greater detail in the section on taxing nominal profits. Similarly, loss-making firms can
typically use losses against future profits (with restrictions that vary across countries), but the value of such
losses carried forward is eroded over time.

Policies to Address Timing Issues

While a fully comprehensive solution to timing effects would involve the introduction of a fully inflation-neutral
tax system (as will be discussed later), the simplest way to solve the problem of timing issues is to speed up
tax payments. Options to prevent the amount of tax levied from declining in real terms in the presence of
inflation include:

= Introducing withholding taxes so that income is taxed as it is earned, including through pay-as-you-
earn schemes for wage taxes. If the precise tax liability cannot be determined, as would be the case in
a comprehensive income tax system with progressive rates, a nonfinal withholding tax can still bring
forward cash payments and improve incentives for the rapid filing of returns.

= Greater reliance on advance corporate income tax, which should be based on expected profits. If that
tax base is estimated from historic profits, it should be adjusted for inflation.

= More frequent asset revaluations. Where the cost of updating is high, for example for property tax,
some formulaic mechanism can be used in years in which properties are not due a full review, and this
should reflect inflation.
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= Once a tax has been determined, steps also need to be taken to discourage delays in its payment, as
this will fall in real terms with inflation. This includes inflation adjusting payments (so that they rise if not
paid on time) and having proper penalty rates (that do not fall in real terms just because of inflation).
= Other steps could include improving tax administration (for example to encourage electronic payments,
and more rapid payments), or to place greater reliance on taxes where collection delays are less.
Indexing depreciation allowances with inflation would prevent the erosion of their real value because of
inflation, and thus reduce the disincentive to invest. A more direct approach might be to allow full expensing
upfront of investment, which could have additional advantages beyond addressing the inflation distortion, as
will be discussed in more detail in the following section.

Savings Income

Most personal income tax systems cover also capital income, though not necessarily at the same rate as labor
income. Capital income is typically taxed, irrespective of whether it represents a normal return or an economic
rent, and without adjusting for inflation. Another aspect—to which we will return later—is that capital income
flows, such as interest and dividends are typically taxed immediately, while capital gains are often taxed only
on realization.

Taxing the normal rate of return on savings is well known to distort household savings decisions. The extent of
this distortion and the resulting optimal tax rate on normal returns is debated in the literature, with earlier
contributions tending to find a rate of zero optimal (Atkinson and Stiglitz 1976, Chamley 1986, Judd 1985),
while some more recent papers that relax assumptions of infinite horizons or that give more weight to equity
provide arguments of taxing such returns (e.g., Straub and Werning 2020). The purpose of this paper is not to
take a stance in this debate, but to analyze how inflation changes the effective taxation of normal returns and
therefore incentives to save.

To illustrate the effect of taxing savings income, consider a simple economy with zero inflation, a risk-free (or
normal) real interest rate of r, and a capital income tax rate of t. In such an economy the real return to saving is
reduced by taxation to »(1 — t). This reduction in the rate of return makes future consumption more expensive
than it would be without taxation, and therefore likely reduces savings.

Inflation magnifies this distortion, since all nominal interest income is taxed, reflecting both real interest (which
might include the normal rate of return) and inflation. With inflation, =, we assume that the Fisher equation
holds,'® so that the nominal return, i, on an asset is given by:

i=1+rnQ+n)-1 (1

Taxing this nominal return, reduces the after-tax return:

©In practice this assumption may not hold, and even in general equilibrium models it often does not hold in the presence of
taxation (see Feldstein 1976). Nevertheless, this is a useful starting point, if one wants to show that even in an otherwise fully
adjusting economy, the tax system creates distortions.
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1+ (1—t)i 1_1+(1—t)((1+r)(1+7r)—1)
1+m ST 1+m B

1=r(1-1t)—

Tafter tax = 1+

From equation (6) it can be clearly seen that taxing nominal returns reduces the real after-tax return by more
than the tax rate. The additional reduction rises with inflation. This accordingly also raises the effective tax rate
(ETR) on such investment: "'

¥ — Taster tax < T )
ETR = — L2 — (1 4 ———
r * r(1+m) (3)

The ETR is increasing in inflation and declines with the rate of return. At the limit, with ever higher inflation, the
ETR tends toward t/r. For ever higher returns, the ETR tends toward the statutory tax rate.

To illustrate the order of magnitude of the impact of inflation on ETRs, Figure 3 shows a few examples
assuming a tax rate of 25 percent and allowing 3 levels of real returns. In the absence of inflation, the ETR
obviously matches the statutory tax rate. Inflation, however, raises the ETR, and this effect is particularly strong
at low rates of return. For example, with a real rate of return of 2 percent, the ETR reaches 100 percent when
inflation hits 6 percent. At current levels of inflation that are close to double digits in many advanced
economies, the ETR far exceeds 100 percent (or more generally, quadruple the statutory tax rate). However,
even with inflation at 2 percent—which is the target of various advanced economy central banks—the ETR is
still doubled for investors expecting to earn a 2 percent real rate of return. For investments with lower real
returns (not shown), the ETR would be even higher, tending toward infinity as returns approach zero. And even
with negative real returns tax must be paid, as long as the rate of inflation exceeds the real rate of returns.

For investments earning higher real rates of return, the effect of inflation on ETRs is much more muted. This

adds an equity dimension, given that well-off investors are likely to enjoy higher rates of return on average,
given their greater ability to tolerate risk, as well as access to better financial advice.

" For relatively low inflation relative to the real interest rate, the term can be approximated as ETR ~ t (1 + TT—I)
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Figure 1. Effective Tax Rates on Real Savings Returns
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Notes: Assumed tax rate of 25 percent.
Source: Authors’ calculations.

Even proponents of taxing capital are unlikely to support effective tax rates exceeding 100 percent (especially
not in case of low returns), and the optimal tax rate—whatever it may be—is unlikely to vary with inflation.
These very simple illustrations have shown that in practice this can occur at combinations of inflation and
interest rates that are not unusual. Indeed, effects are even nonnegligible when inflation is close to most central
banks’ target values.

Taxation of Capital Gains

Similar arguments apply to the taxation of capital gains.'? Since the comprehensive income tax base is based
on nominal income, higher inflation increases nominal capital gains and thus capital gains tax payments. Just
as for interest and dividend income, the real tax rate on capital gains increases as inflation rises, as the
nominal component of the gain increases relative to the real gain, and both of these are taxed (Diamond 1975).

An additional complication comes from the fact that capital gains are usually taxed at realization only, unlike
dividends or interest income which are taxed each period as they are paid. When looking at a one-period
investment, this does not create any difference, but when an investment is held for multiple periods, the
effective taxation of capital gains is lower, because such investment compounds at an untaxed rate of return.
Specifically, if an investment yielding capital gains is held for n years, its after-tax value V reaches:

Vcapitalgain = (1 + i)n - t((l + i)n - 1) = (1 - t)(l + i)n +t (4)

This exceeds the value of an investment where the return is distributed (as interested or dividend) and hence
taxed each period:

2 Another aspect is that unexpected inflation will have potentially very large effects on capital gains. Fixed income assets and
liabilities would immediately lose value. Related gains would typically remain untaxed unless realized.
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A-)A+)"+t>A+iQ1=-t)" foralln>1 ()

Taxation at realization thus creates a well-known bias toward receiving capital income in the form of capital
gains and to postponing the realization of capital gains. The latter is known as lock-in effect and creates an
incentive to hold appreciating assets even if their further expected gross return is lower than alternative
investments, as long as the lower return is compensated by the tax saving.'®

To analyze the impact of inflation on the tax preference for capital income, we need to consider a multi-period
investment. For that we consider the NPV of an n year investment, discounted at a real rate of d. The ETR is
then the NPV of tax (capital income flow or realized capital gain) divided by the NPV in the absence of tax, '
with the NPVs given by:

1+ n 14+ 7r\"
NPV 1) = () 1= (ra) ! ©)
, o 1+i-0) \"
NPV(income tax) = <m> - (7)
o B 1+ n a+r-1
NPV (realization CGT) = <m> —-1-t ((1 R T[))n
1+r\" ®
=(1+d) 1--1+

(A+ )1 +m)"

Figure 4 illustrates the impact of inflation on the relative taxation of capital gains and distributed capital income.
It assumes a tax rate of 25 percent as before, a real rate of return of 3 percent, and a real discount rate of 0
percent. The figure assumes a 10-year investment horizon.

= The figure clearly shows how the tax preference for capital gains rises with inflation. At zero inflation,
the ETRs look similar—though the one for the distributing asset is still higher at 28 versus 25 percent,
given the accumulation at untaxed interest rate as discussed. For higher rates of inflation, the
difference rises dramatically in favor of the investment yielding capital gains. This also implies that the
lock-in effect is stronger, the higher inflation.

= The figure also shows, for comparison, a one-year investment (where as noted, there is no difference
between taxing accrued capital income or realized capital gains). In general, the longer-term
investment has higher ETRs, because of the reduction in the rate of return. When the inflation rate is
so high as to lift the ETR above 100 percent, the long-term investment has a lower ETR. Under these
circumstances, the investment is loss-making after tax, so having a low return in the first year, reduces
the amount available for re-investment in such value-reducing asset.

Auerbach (1991) suggested a capital gains tax with no such effect, where taxation is based on the number of years an asset is
held and a statutory rate of return, not on the true capital gain. Such tax has not been tried in practice.

Note that the NPV in the absence of tax is completely independent of the inflation rate, because inflation cancels out of the
fraction. This is expected, given the argument that expected inflation should not affect real decisions, such as investment.
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Figure 2. The Impact of Inflation on the Trade Off Between Capital Gains and Distributions
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Assumptions: tax rate: 25 percent, real return: 3 percent, real discount rate: 0 percent. For the 10-year distributing
assets, all distributions (interest, rents, dividends) are assumed to be reinvested at the same conditions.

Source: Authors’ calculations.

An additional aspect is that income from saving is often taxed at different rates with some savings income
exempt. Exempt capital income typically includes certain savings vehicles, such as pension funds, tax-free
savings accounts, and the consumption return from owner-occupied housing. Capital gains, as noted, benefit
from taxation on realization, but nevertheless have preferential rates in many counties. Inflation interacts with
these tax preferences.

= When comparing two assets with the same positive rate of return, inflation unambiguously increases any
pre-existing tax preference from lower rates or from taxation at realization.

=  When comparing assets with different rates of return, there is ambiguity if the high return asset is also the
more highly taxed one. Inflation increases taxation in effective terms, but the impact is smaller on high-
return assets.

Human Capital

Investment in human capital is affected differently by inflation than investment in financial or real capital. Costs
are twofold: forgone earnings while engaging in education and outright payments for education services or
goods. In the case of forgone earnings, it is clear to see that inflation has no impact: what is given up now is
real earnings, and what is gained is higher real earnings in the future. If inflation boosts earnings in the future
by some additional amount, this does not imply any additional taxation. Provided the tax system is designed to
avoid bracket creep as discussed above, any remaining discouragement of education due to the progressive
tax schedule is not caused by inflation. In case of outright payments, these are not deductible in most
countries, and certainly not depreciable over time, so that again there is no tax consequence. Moreover, the
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gain in human capital can only be reaped by earning income through work, it cannot be realized by selling. As
noted by Diamond (1975), labor income is thus appropriately treated differently and does not require an
inflation adjustment even if one is granted to capital income.

Solutions to Taxation of Inflationary Household Income

Finding solutions to the taxation of inflationary gains of household is more complex than fixing the erosion of
fixed parameters of the tax system. Fixed parameters can simply be adjusted for inflation but moving away
from taxing inflationary gains would imply a more fundamental change in the definition of tax bases.

One approach, suggested by Diamond (1975) is to provide a deduction of the inflation rate assessed on the
value of assets. His proposal applies irrespective of whether these assets yield capital gains or other capital
income, thereby avoiding a preference for capital gains.

Partial solutions, such as inflation adjusting only select income flows, for example capital gains, can exacerbate
rather than reduce non-neutralities. Adjusting capital gains for inflation—which is the most common case'*—
removes the inflation bias for this type of income. However, if other incomes are not similarly adjusted, it
creates a distortion toward a preference for capital gains. In the particular example of capital gains, this
exacerbates the existing distortion that arises from taxation at realization. Simplified approaches to addressing
the impact of inflation on capital gains, such as lower capital gains tax rates for long-term gains as offered, for
example in the United States, similarly exacerbate the tax preference for this type of income.

Like household savings, corporate profits are taxed at their nominal value, but determining corporate profits is
certainly more complex than figuring out financial income where there are no (or no significant) costs to offset.
Profits, however, are the difference between sales and costs, including deductible financing costs. If sales and
related costs occurred always simultaneously (or sufficiently close in time), there would be no issue for the tax
system. Inflation would drive up both revenues and costs, and the resulting nominal profit would be higher, but
given that corporate income taxes are usually charged at flat rate, this would not have any tax consequence.'®

More realistically, even in a very simple business, revenues and costs are spread out over time. When costs
are incurred earlier (at low prices) than corresponding sales, nominal profits are boosted by inflation. This effect
rises with the lag between input costs and sales to final customers. Indeed, it is conceivable that a business
sells a good at a real loss, while making a nominal profit, in which case the loss would be compounded by the
tax assessed on such nominal profit. Because every business has a different distribution of costs and revenues
over time, the real profit cannot be obtained by simply adjusting nominal profits by some inflation-adjustment
factor. Most clearly, if a business makes a real loss by selling at prices that exceed nominally but not in real
terms input costs, such nominal profit could not be correctly turned into a loss by applying such adjustment.

5 A review of tax laws revealed that Botswana, Chile, Colombia, Cyprus, the Dominican Republic, Israel, Mexico, Luxembourg,
and Portugal provided relief for inflationary capital gains, while the United Kingdom and Ireland did so in the past.

6 Some countries have lower rates for small businesses or low profits, and the thresholds for those should of course be adjusted
as discussed in the previous section.
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The time lag is particularly long for investment, because this is depreciated over time rather than expensed,
which merits a more detailed discussion.

Depreciation

Inflation erodes the net present value (NPV) of depreciation allowances. Investment is not treated as an
immediately and fully deductible expense in most countries, but instead depreciated over time (and the amount
depreciated can be deducted from taxable income). Depreciation allowances are based on the historic cost of
assets. With an increasing price level, the present value of the depreciation allowances falls increasingly short
of the real cost of the asset. To see this effect more formally, denote by A the net present value of depreciation
allowances for a $1 investment. When a share ¢ > 0 can be deducted each year—that is if depreciation follows
the declining balance method—the net present value of the allowances is given by

d(1—¢)*! — 4 1+ +m)
T A+NA+n) -1 -¢)

A(m) =

£ (A+rA+m)s? )

where r is the real discount rate of the firm and rinflation. The net present value of immediate expensing (¢ =
1) is one. But for all other depreciation schemes that allow deducting a just share of last year’s capital stock,
the net present value of the depreciation allowance lies strictly between $0 and $1.'” Figure 1.a shows how the
NPV of depreciation allowances for three assets that are subject to declining balance depreciation rates of 5,
10, and 30 percent varies with the inflation rate (a 5 percent real discount rate is assumed). With a constant
price level, the NPV of these depreciation allowances ranges between 50 and 90 percent of the initial expense.
But as inflation increases, the NPV of all three depreciation allowances declines, reducing the value of the
allowance and thus discouraging investment.

Perhaps surprisingly, the effect does not increase monotonically with the durability of assets. This is most
readily seen by differentiating expression (9) with respect to =:

A (- D +7)
%_[n(1+r)+r+¢]zso 10

The marginal impact of higher inflation on the NPV of depreciation allowances is thus negative (save for full
expensing or zero expensing) and depends on the current inflation level and the depreciation rate. To illustrate,
Figure 1.b depicts the marginal reduction in A (on the vertical axis) for assets subject to depreciation rates
ranging from 0 to 100 percent (on the horizontal axis). The graph further differentiates between three baseline
inflation levels (0, 10, and 20 percent). The vertical lines depict values ¢* for which a marginal increase in
inflation exerts the largest reduction in A."® For instance, when inflation increases marginally from a constant
price level (solid line), the NPV of future depreciation allowances declines by up to 5 percentage points and this

This also holds for depreciation methods other than declining balance, as long as the total nominal amount to be deducted
equals the cost of the asset. If, for example, straight line depreciation is used, the formula for the present value changes to: A =

21/45 ] =¢ (1+71)(147) (1 _ ( 1 )1/¢).

5=0 ((1+r)(1+m))S w(1+7)+1 (1+7)(1+47)

'8 Differentiating (2) with respect to ¢ we obtain: a:z—;¢ = (“T)[(;ffr;:)r)::]”;m‘p]. The critical values are given by setting this equation

r+m(1+1)

equal to zero and solving for the depreciation rate, which gives ¢* = prey ooy



IMF WORKING PAPERS TAX DISTORTIONS FROM INFLATION

maximum decline is felt for assets characterized by ¢* = 0.05. The NPV of depreciation allowances for other
assets—both of shorter or longer useful life—decline by less. The effect of inflation on A quickly subsides as
inflation increases. For instance, when inflation increases marginally from a baseline level of 10 percent, the
resulting marginal change in A is just 1.5 percentage points and the maximal decline is experienced for assets
with ¢* = 0.12.

Figure 3. The Impact of Inflation on the NPV of Depreciation Allowances

a. NPV as a function of inflation b. Marginal impact of inflation on NPV
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As depreciation allowances vary across countries and asset types, inflation could impact asset stocks
asymmetrically. Figure 4.a illustrates the distribution of (implied) declining balance depreciation schemes for
68 countries and three different asset types: buildings, tangible assets, and intangible assets, between 2017
and 2020."® The mean declining balance rates for these asset types are 10 percent (for buildings), 25 percent
(for tangible assets), and 38 percent (for intangible assets). Notably, across countries, there is no statistically
significant correlation between the generosity of depreciation allowances and inflation (Figure 4.b).

% Data are taken from the OECD’s effective tax rate database, which provides information on A for a hypothetical low interest
(5 percent) and low inflation (2 percent) environment. The implied declining balance tax rates are calculated from A using ¢ =

“—, where i = 1.05x1.02 - 1

1+i
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Figure 4. Distribution of Depreciation Rates
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Lower effective capital allowances should depress optimal investment levels. To see this more formally,
consider a firm contemplating an investment to reach a capital stock of K, that produces output determined by
the function f. The capital stock depreciates at the true economic depreciation rate é (which can be different
from the depreciation allowance ¢), so to keep it stable, the firm invests 6K in all future periods. Profits are
taxed at rate 1, and as before A is the NPV of depreciation allowances. The NPV of the investment is given by:

A+0)¢
FO(1 - 1) — SK(1 — A7)
T

—K(1 - A7) _I_Zf(K)(l + ﬂ)f(l —17)—6K(1 -At)(1 + T[)t
t=1

=—K(1- A7) +

To obtain the profit-maximizing investment, differentiate (11) with respect to K to obtain the first-order condition:

F/UO0 1) = 6(1 = A7) _
r

—(1—A0) + 0o f(K) = gu — A1) (12)

The firm will thus invest up the point where the marginal return to investment equals the real interest rate and
depreciation, as well as some tax factors. From (12) it is clear that for expensing, tax has no impact on
investment at the margin, as the cost of capital drops to (r + ). For less generous depreciation rules, however,
taxation raises the cost of capital, and inflation, through its impact on value of depreciation allowances,
discourages investment.

If the production function is Cobb-Douglas, a log-linear approximation of this first order condition implies that
the (tax-driven) semi-elasticity of investments with respect to inflation is given by?°

This follows from rewriting the first-order condition as In(K) =~ T((;—;A)) - ln(L)ﬁ + C, where p is the capital share in total costs of
production and C summarizes irrelevant constants. Combining this expression with the assumption that total real demand

remains unchanged d = B In(K) + (1 — B) In(L) and differentiating K with respect to inflation gives equation (13).

20
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g—i% = Tg—i <0. (13)
For instance, with a corporate tax rate of 22 percent, a depreciation rate of 25 percent and an inflation of 2
percent, the semi-elasticity of capital is 0.42, implying that the optimal investment level would decrease by 0.42
percent in response to a one-percentage point increase in inflation. In the presence of adjustment costs, this
response would not happen instantaneously but over several years. Before analyzing empirically, the impact of
changes in A on investment, we need to consider the counteracting impact from greater interest deductibility in
case finance is partly or fully by debt.

Debt Bias

Another aspect in determining corporate profits is the deductibility of interest. There are various ways to
achieve a system that is neutral with respect to investment: first, by allowing expensing and denying all interest
deductions; second, by setting depreciation allowances at the value of true economic depreciation and then
allowing interest deductibility; or third, by offering an allowance for corporate equity (ACE) discussed further
below. In the presence of inflation, (see King 1977) the first option remains neutral, as inflation cannot erode an
immediate deduction, and the value of disregarded interest is irrelevant. For the second option to be neutral,
however, interest deductibility should be restricted to the real interest, while depreciation should be based on
replacement, not historical cost. As will be clear from the analysis below, allowing deduction of nominal interest
while letting depreciation allowances be eroded will not wash out.

As is well known (see for example De Mooij 2011), the deductibility of interest creates a debt bias in corporate
financing choices, given the nondeducibility of a similar return to equity. Standard corporate finance models,
such as Modigliani and Miller (1963) also suggest that—once tax aspects are taken into account—firm value
rises with the share of debt finance. The question of interest for this paper is whether such debt preference is
affected by inflation.

To analyze this, consider the financial effect F of issuing one-period debt of B:, which is subject to tax-
deductible interest:

o5}

- +§: ~By(1+i(1-D) +B, _ 5 Z “B(1+D+B, <= B,_7i (14)
°T L (A+0)t 0 A+0)t Li(1+D"

As can be seen in (14), the tax-relevant flows are easily separated out from debt issuance and repayment.

To connect this with the investment considered above, assume that the firm finances a share s of its
investment by debt. In subsequent years, the firm keeps the amount of debt stable in real times, in line with the
value of capital, so that leverage remains unchanged. Annual debt issuance (starting from t = 0), is then given
by:

B, = skK(1 + m)". (15)
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Combining (14) and (15), it is clear that the nontax part is always zero, and the tax part simplifies to:

e}

_ Z sK(1+ m)t 1z _ sK_r(r N s ) (16)

(1+0) T 1+7m

From (16) we can see that the financial effect is positive, as expected. Moreover, it is increasing in inflation,
suggesting that inflation reduces the cost of capital through the debt effect, although this is counteracted by the
impact on depreciation allowances discussed above. The overall cost of capital including a debt-financed share
of investment is then obtained by adding (16) to (11), differentiating by K and rearranging:

5
f’(K)=%(1—AT)—%(r+1+ﬂ). (17)

From (17) it can be seen that the cost of capital declines with the debt share. The firm thus issues as much
debt as possible, and if loans are limited to the amount of collateral, it will choose a debt share of 100 percent.
Before considering how agency costs may lead to an interior solution, we can illustrate the impact with effective
tax rates.

Using the framework developed by Devereux and Giriffith (2003), as adjusted in Klemm (2012), and abstracting
from investor-level taxes,?' we can calculate? the effective marginal tax rate (EMTR) and the effective average
tax rate (EATR). The EMTR is a measure of how investment is distorted at the margin, that is for an investment
that just breaks even. The EATR considers a discrete inframarginal investment with some assumed profit rate
and then relates the net present value of taxes paid in such projects to the NPV of profits. Both measures are
shown in Figure 5 for equity and debt finance (i.e., the share of debt is 0 or 100 percent):

2! That is taxes on dividends, capital gains, and interest. In terms of the Devereux-Griffith model this implies that the discount rate
p is equal to the nominal interest rate i, and the factor that values dividends y equals 1. This assumption can be justified because
the investor might be a tax-exempt pension fund, tax-favored foreign investor, or simply because we wish to focus on the
corporate side of taxation.

2 The calculation is closely related to the framework discussed here. One difference is that in the Devereux-Griffith model, first-
year depreciation is instantaneous, so that firms only need to fund 1 — 7¢ of an investment. The resulting tax rates are thus

defined as EMTR =1 — m and EATR =7 — M. Another point is that in the Devereux-Griffith model

investment is a one period perturbation of the capital stock with subsequent sale, in the Klemm version, it is a permanent
investment that is allowed to depreciate, but under a range of reasonable assumptions all approaches lead to the same first
order conditions. A minor point is that Devereux and Griffith (2003) define A as the NPV of the tax saving from depreciation
allowances, but for consistency with our definition above, our A is simply the NPV of depreciation allowances, and hence we
multiply it by the tax rate 1 to obtain the tax saving.
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Figure 5. Effective Tax Rates as a Function of Inflation
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Source: Authors’ calculations.

As illustrated by the figure,? rising inflation raises effective tax rates for equity-financed investments—
unsurprisingly given the above analysis of the impact on depreciation allowances and the absence of any
countervailing effect. Inflation, however, lowers effective tax rates for debt-financed investment, with the impact
from interest deductibility dominating the loss in the value of depreciation allowances. The incentive to finance
investments with debt thus clearly intensifies as a result of inflation.

To analyze how inflation impacts the debt bias, we include an additional cost component that is linked to the

share of debt finance—such as increasing risk premia or agency costs—in the conceptual framework. For

c(s)K
r

simplicity, we assume those costs reduce the NPV of the firm by , Wwhere the cost function c(s) is quadratic,

so that ¢'(s) = %s, with ¥ parameterizing marginal costs. As y tends to zero, marginal costs of a given debt

share tend to infinity. We add the additional cost component to (11) and differentiate with respect to K and s to
obtain optimal investment and financing decisions. Rearranging the first order conditions, we obtain:

s =1y (r+1+Lﬂ) (20)
, _r+5 Ts* T
=5 a0 () =

3 The negative debt-finance EMTR with extremely high absolute value is driven by dividing by a denominator (the cost of capital)
that is very close to zero. The resulting figure is thus somewhat unintuitive, but this is a common phenomenon with this
measure. The negative rate means, that a marginal investment turns out to have a tax loss (because the interest and
depreciation deductions are greater than the profit). Such a tax loss can be used to reduce taxes from other activities or in the
future. In the absence of other profits, the tax rate is bound by zero, because revenue authorities do not pay out tax refunds on
tax losses.
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Equation (20) defines the optimal debt share as a function of the cost parameter, y, the corporate tax rate, the
real interest rate, and inflation. It shows that inflation raises the optimal share of debt finance, and this effect is
stronger in high-tax environments. Inflation thus increases the debt bias. Equation (21) expresses the cost of
capital, but this time for a debt share that is endogenously determined. Implicitly differentiating equation (21)
with respect to inflation shows that the overall impact of inflation on the cost of capital can be decomposed into
three components:

f"(K)(1 —1)0K* 0A 1 s* 10s* T
A S et 22 4 _— 22
T an (6+r)67'[+2(1+n)2+267T(r+1+7'[) (22)

On the one hand, inflation reduces the NPV of depreciation allowances (Z—i < 0), which increases the cost of

capital and thus depresses the optimal investment level. On the other hand, inflation impacts the cost of capital
through a debt financing channel. There is a direct and an indirect effect. The direct effect, captured by the
second term on the right-hand side in equation (22), is that inflation increases the tax privilege of existing debt,
because higher inflation increases nominal, tax deductible interest payments, while leaving real cost

unchanged. The indirect effect is that firms which are unconstrained in their financing decision will respond to

the reduced cost of debt-financed investments by increasing their share of debt, ‘;in = (1:;)2 > 0, which further

depresses the cost of capital and increases the optimal investment. This effect is captured by the third term on
of equation (22).

A marginal increase in inflation thus has an ambiguous effect on the investment level. The effect depends on
the tax system, the underlying asset class, and the unobservable cost parameter. To get a sense of likely

directions, we set the right-hand side of equation (22) equal to zero to implicitly define a critical value of debt,
denoted by s¢, for which a marginal increase in inflation would leave the optimal investment level unaffected,

that is, 2—’: = 0, when s = s°. The optimal debt level is, of course, itself a function of the model’'s parameters.

Rearranging the condition implies the critical debt level is defined by
0A
sC(r) ==+ + ﬂ)ZE, (23)

where we now express the critical value as function of y to make transparent its dependency on the
unobservable cost parameter. Using the definition of optimal debt, equation (23) then implicitly defines an
agency cost parameter y¢ as a function of inflation, the tax rate, the real interest rate, and depreciation (both
tax and real). For this cost parameter, the debt level is given by s¢(y¢), and a marginal increase in inflation
leaves the optimal investment unaffected. If firms are heterogenous in their agency costs, then all firms i
characterized by y; < y¢, will reduce their optimal investment level, as the eroding value of tax depreciation
dominates the effect of tax deductibility of interest payments for such firms, while those with lower marginal
agency cost (a higher y;) will increase their debt financing more radically and increase their optimal investment
level.

Figure 6 illustrates critical debt shares s¢ as a function of depreciation rates, holding constant the real interest
rate at 5 percent, the tax rate at 25 percent, and assuming that tax depreciation coincides with economic
depreciation. For instance, when the price level is initially constant, a marginal increase in inflation will have no
effect on the optimal investment level of companies that lie on the solid line. One such company, depicted by
the point on the solid line, is characterized by s¢ = 0.67 and ¢ = § = 0.18. Companies that employ the same
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asset (and thus face the same depreciation rules) but incur higher agency cost are less leveraged and will
reduce their optimal investment level in response to the uptick in inflation. In contrast, more highly leveraged
firms, lying above the solid line, will increase their investment level. Trivially, for firms that employ assets which
are fully deductible in one year or not deductible at all, the debt-financing channel always dominates: these
firms will increase their investment volume (which is represented by critical debt shares of zero in the graph).
The dashed lines below characterize firms whose optimal investment decision is marginally unaffected at
baseline inflation levels of 10 and 20 percent, respectively. Comparing these lines shows that the share of firms
that increase their investment volume at the margin increases as inflation further accelerates (because a larger
mass of firms lies above the dashed lines).

Figure 6. Critical Debt Shares as a Function of Depreciation Rates
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Notes: The graph gives debt shares (for three different inflation levels and a continuum of depreciation rates) for
which a marginal increase in inflation leaves the optimal investment volume unaffected (equation 23). Firms with
lower debt shares will reduce their investment volume in response to a marginal increase in inflation, while those
above will increase it. The simulation assumes ¢ = §, r = 0.05 and 7 = 0.25.

Accordingly, a marginal increase in inflation tends to reduce the optimal investment volume of firms that (i) face
high costs of debt finance, such as micro and small enterprises, (ii) operate in low-inflation environments, (iii)
and employ assets with relatively long useful lives (such as buildings).

Empirical Analysis of the Inflationary Tax Effect on Investment

Information on country-level capital stocks can shed light on the importance of inflation for capital accumulation
in practice. The conceptual considerations suggest that inflation should reduce optimal capital stocks because
of depreciation but increase the optimal level for debt financed investments. To test which of these effects
dominates, we estimate regressions of the form

A% Assety = By + BoTie + BaTiTip + V' X + & (24)
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Here, dependent variable is the growth rate of an asset stock expressed in percent (with the original series
expressed in constant currency units) in country i and year ¢, 7t is the percentage point inflation rate, =t is the
statutory tax rate (in percent) and xi is a vector of country-level control variables that are expected to drive
optimal investment decisions, including log GDP, log population, the unemployment rate, GDP growth, as well
as time- and country-fixed effects. The estimated coefficient on the interaction between the statutory tax rate
and inflation gauges the effect of inflation on the optimal capital stock that is propagated through the tax
system: a negative coefficient implies that the declining value of depreciation allowances outweighs the benefit
of reduced cost of capital for debt financed investments. We combine several data sources to estimate these
specifications. Net fixed asset stocks at the country-level between 2000 and 2021, measured in constant
prices, are taken from the OECD’s Annual National Accounts tables (OECD 2022). The dataset distinguishes
between different activities, such as total activity or manufacturing, and asset types (construction, intellectual
property, machinery, and information and communication technology). We focus on net fixed assets in the
manufacturing sector and winsorize the most extreme 1 percent of observed growth rates to reduce the impact
of outliers. Macro-economic variables, including consumer price inflation, are taken from the IMF’s World
Economic Outlook database (IMF 2022b), and tax rates are taken from the OECD’s Corporate Tax Rates
Database.

Table 2 presents results, with columns differentiating between different types of assets. For ease of
interpretation, the CIT rate and the inflation rate are centered at their mean and median, respectively. The
results suggest that investments decrease by between 0.06 percent (intellectual property) and 0.24 percent
(machinery) in response to a one percentage point increase in the CIT rate when inflation is at its median

(4 percent in our sample). Those estimates are smaller than previous evidence obtained by Ohrn (2020), who
examines the semi-elasticity of US plant machinery and equipment with respect to effective tax rates and
reports an estimate of 4.7 percent. The difference is likely partly related to measurement problems associated
with macro data, but it is also due to Ohrn’s use of effective tax rates, which already include the impact of
inflation, while our specification considers separately the impact of statutory tax rates and their interaction with
inflation. The first-order impact of inflation on investment is statistically insignificant when the CIT rate is at its
average (25 percent in our sample). The interaction between inflation and the CIT rate measures the impact of
inflation that is propagated through the tax system. For three types of investments (construction, intellectual
property, and machinery), we find a statistically significant negative coefficient, suggesting that the eroding
value of depreciation allowances outweighs any additional tax benefits from debt finance. The measured effect
is strongest for investments in machinery: when the price level increases by 2 percent annually, the estimated
semi-elasticity of machinery with respect to the CIT rate is 0.17 percent (=-0.241+2x0.035); but it is 0.45
percent when inflation is at 10 percent (=-0.241-6x0.035). The estimated coefficients on the control variables
are in line with expectations: investments increase during upswing in the business cycle (measured through
negative unemployment and real GDP growth) while more developed and thus more capital-intensive countries
(measured through the log of GDP per capita) experience slower investment growth.
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Table 2. The Impact of Inflation on Investment

Dependent variable: percentage change of real asset stock

Type of investment Construction Intellectual Machinery ICT
asset property
CIT rate -0.156*** -0.057 -0.241*** -0.167
[0.038] [0.081] [0.064] [0.236]
Inflation 0.109 -0.195 -0.111 -0.145
[0.084] [0.202] [0.119] [0.800]
CIT rate*Inflation -0.014 * -0.029 * -0.035** -0.043
[0.008] [0.017] [0.017] [0.053]
log(Population) -3.248 9.417 15.628*** 22.128
[2.405] [5.876] [3.206] [18.456]
Unemployment rate -0.299*** -0.466*** -0.371*** -0.904**
[0.051] [0.116] [0.070] [0.426]
log(GDP) -6.004*** -3.374 * -5.413*** -21.718***
[0.928] [1.888] [1.237] [5.485]
GDP growth 0.026 0.117 0.218*** 0.525 *
[0.811] [1.744] [1.653] [5.348]
Intercept 53.681*** 2.347 -10.237 83.126 *
[9.642] [16.181] [11.607] [48.669]
Observations 500 522 520 401
Adjusted R? 0.561 0.448 0.63 0.228

Notes: all specifications include a set of country and a set of year-fixed effects. *, **, and *** indicate statistical
significance at the 10, 5, and 1 percent level, respectively. Standard errors are heteroscedasticity robust.

Interaction between Corporate and Household Income

Having discussed the impact of inflation on interest deductibility of businesses and the taxation of interest
returns on savings of households, it is clear the former reduces, and the latter raises, effective taxes, raising
the question of whether the effect washes out economy wide. This is unlikely to be the case, except under very
specific conditions. First, the corporate and the personal income tax rates are not the same in most countries,
with the former typically flat and the latter often progressive. It would then be pure fluke if for the marginal
borrower and the marginal lender, tax rates coincide. Second, even if statutory tax rates matched across
borrowers and lender, the actual marginal lender might not face it, for example, because it is a tax-exempt
pension fund or a foreign investor, subject to some withholding tax and possibly additional tax in their home
country. Third, even if all tax rates aligned, the demand and supply of savings are unlikely to be equally elastic,
hence the real rate of interest could change. Nevertheless, while the impact on households and business are
unlikely to wash out perfectly, the offsetting effects on returns to and costs of capital will mitigate the impact of

inflation in most cases.

Feldstein and Summers (1979) attempt to estimate the net impact on the corporate sector, including both CIT
and taxes on the contributors to capital. Their calculations suggest that overall inflation increased effective tax
rates (defined here as taxes divided by profits) by 50 percent in 1977. Of course, this calculation was done for a
different economy and tax system, with one key difference being a much larger share of foreign investors in
today’s economy. In any case, even at the time, the calculation was criticized on methodological grounds by
Gravelle (1980) who argued that it relied on hard-to-make assumptions about what the tax system would have
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been like in the absence of high inflation, as well as some points regarding how to estimate the value of
replacement cost of capital.

Another interaction occurs for small owner-managed businesses, where owners have some liberty to choose
the share of income they wish to declare as profits and salary (within legal constraints that differ across
countries). The impact of inflation on that choice will clearly be very country specific, but in many cases, one
could expect an increase in declared profits over salaries, as the former is typically taxed at a flat rate, while the
latter is subject to bracket creep

Solutions to Taxation of Inflationary Profits

Finding comprehensive solutions to the taxation of inflationary gains at the corporate level even more complex
than for household savings. For corporate income, it would require tracking timings of each flow to be able to
figure out the corresponding value of currency.

One approach to do this is make tax calculations using fiscal units rather than nominal currency. This is an
inflation-adjusted unit of account into which each nominal flow is converted. Depending on the severity of
inflation, the conversion rate could be set yearly, quarterly, monthly, or daily. Such approach would address the
problem, but would also be costly to administer, and likely open up many opportunities for tax fraud, as
manipulating dates of receipts and costs would have tax consequences. For most countries, the costs of such
system would likely exceed the benefits, especially if inflation is not extremely high or not expected to remain
structurally high in the long run.

Nevertheless, some countries have experimented with variants of such systems. For example

= |srael adopted a law in 1982 that dealt comprehensively with inflation, as described and analyzed in Sadka
(1991). Its main feature was an allowance for inflation that was applied to equity. This removes the
additional benefit of debt finance from inflation (but unlike the ACE, discussed below, it does not address
the general debt bias). As this achieves a comprehensive deduction of inflationary effects from both debt
(through interested deductibility) and equity (through the allowance), this compensates for inflationary
gains. Indeed, for capital gains, this overcompensates, so that accrued inflationary capital gains were
taxable to achieve symmetry (capital gains beyond inflation remained taxable under a realization principle,
which is inefficient, but unrelated to inflation). Finally, to address the erosion of depreciation allowances,
depreciation was calculated at end-of-year prices. Sadka (1991) also points to various difficulties and
loopholes, including that determining the value of equity is tricky when it changes multiple times per year in
a high-inflation environment such as Israel in the early 1980s and that industrial equipment and machinery
were exempt from inflation accrual, with the aim to support investment in such assets. He also points out
the effectiveness of the law was never put to the test, as inflation had come down by the time the law had
been properly phased in.

=  Brazil used various approaches to determine real business incomes, including a system of monetary
correction from 1976, and a more comprehensive “integral correction” from 1987. For a description of these
systems and the evolution see Doupnik and others (1995). While the integral correction was used for
accounting purposes, for tax purposes the less complete monetary correction was relevant, which did
adjust many, but not all flows, and notably still taxed inflationary inventory gains.
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Certain tax reform proposals that would change the tax base from total profits to economic rents, would also
resolve the issue of inflation affecting interest deductions or depreciation allowances. Such reforms have been
proposed to make the CIT more efficient, that it to make it neutral with respect to investment so that any
investment that is viable in the absence of taxation would remain so under taxation. As a side effect such taxes
can also achieve neutrality with respect to inflation. Two examples of such reforms are cash flow taxation and
the ACE.

= There are various ways of implementing a cash flow tax. The one where the neutrality to inflation can be
seen most easily is the “R-based” cash flow tax (see Meade 1978). Under such a tax, investment is
immediately expensed, which as discussed above, reduces the impact of inflation on depreciation
allowances to zero. Moreover, such a tax disregards financial flows, so that there is no interest
deductibility, removing any impact of inflation through changes in the interest rate.

= The ACE applies deductible notional interest to equity, thereby achieving similar treatment of equity and
debt.?* It is neutral with respect to depreciation allowances, and hence also to any inflationary impact on
them. This neutrality is achieved, because any taking a deduction for depreciation reduces the value of
equity, leaving the NPV of taxes of taxes unchanged.

This paper considered the impact of inflation on the tax system, and specifically the tax distortions created by
higher inflation. We grouped the effects into three main categories.

First, non-neutralities caused by the parameters of the tax system being defined in nominal rather in real terms.
These effects include:

= specific taxes or fees (in real terms revenues decline with inflation).

= fixed nominal interest rate charges on overdue payments (which means lower real rates as inflation rises,
thus making payment delays less costly. This could also encourage payment delays, for example for
negative real interest rates, and thus gradually weaken tax compliance).

= fixed nominal thresholds for paying taxes or “bracket creep” (typically results in higher real taxes, assuming
a progressive income tax systems).

Second, non-neutralities caused by timing issues:
= collection lags (revenues decline with inflation since they are worth less in real terms by the time they are
collected. This can also encourage payment delays (without necessarily becoming overdue).

= lags in paying refunds, which have the opposite effects to collections.

2 The ACE does not achieve full symmetry, because the interest rate on debt will be firm specific and could be different (and often

higher) than the notional rate on equity. A solution that achieves full symmetry is the allowance for corporate capital, which
denies the standard interest deduction, and instead applies the same notional interest to equity and debt (Kleinbard 2005)
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Third, distortions caused by the fact that the tax base for income and for income tax deductions is defined in
nominal terms, so that nominal rather than real income is taxed:

= taxation of the nominal return on savings (rather than just the real return) means that higher inflation leads
to higher tax payments and thus a further reduction in the real after-tax rate of return.

= taxation of nominal rather than real capital gains means higher inflation leads to higher capital taxation and
increases lock-in effects (since this higher taxation only occurs on realization).

= |oss in the real value of depreciation allowances that are fixed in nominal terms (higher real revenues but at
the cost of discouraging investment).

= conversely higher inflation increases nominal debt interest payments, allowing greater deductibility from
taxable income (and this increasing the bias towards debt over equity).

That said, the cutoff between these three groups is at times arbitrary. For example, the impact of depreciation
allowances is both because depreciation is only allowed over time (timing effects), but also because the
allowances are typically specified in nominal terms (taxation of nominal gains). Likewise for the taxation of
nominal capital gains: non-neutrality is caused by the delay in taxing capital gains (only on realization) and by
the failure to index capital gains for inflation.

Since these various effects at times act against each other, it is hard to draw general conclusions concerning
the impact of inflation on tax revenues, though it seems likely that for a given tax system inflation increases the
extent of tax distortions. On the revenue side, gains from revenue due to bracket creep (larger in countries with
progressive income tax systems, typically higher income countries) need to be offset against the revenue loss
from collection delays (more important for countries with weaker tax administration or higher inflation rates).
Likewise in terms of incentives for savings and investment. Higher inflation reduces the after-tax rate of return
on saving but could lower the cost of debt finance of investment. That said, the impact of the various distortions
identified in this paper can be quite large, even at relatively modest inflation rates.

Solutions vary both in nature and in scope. For many of the problems we identified, narrow solutions exist that
are fairly easy (technically at least) to implement, though they might face political obstacles. For example,
adjusting the basic parameters of the tax system in line with inflation. More comprehensive solutions
addressing all timing issues and relating to the taxation of nominal gains would be complex. Some simpler
solutions, such as increased use of withholding taxes, increasing advance corporate income tax payments,
more frequent asset revaluations (say of house values for property tax) would not eliminate timing issues, but
help reduce their impact. Some broader tax reforms, such as corporate cash-flow taxes or ACE systems would
also represent major adjustment, but have the advantage of increasing efficiency, as they tax only economic
rents and thereby avoid distorting investment decisions.

For simplicity and to preserve neutrality, when adjusting the parameters of the tax system (thresholds, interest
rates on overdue tax payments, specific taxes, the measurement of capital income), the same inflation rate
should generally be used throughout. Consider specific taxes: if the fuel price increases, the fuel duty would
increase but only in line with increases in the general price level. Likewise for wages: the threshold would not
increase with wage increases, but only with some general measure of price increases.?® Since the GDP

% One could argue for adjusting thresholds in line with average wage increases, thereby keeping the tax rate the same for the
average earner and in relation to the average earner. However, this would mean a reduction in real taxes as real incomes rise—
certainly a policy option, but one that goes beyond inflation neutrality.
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deflator is only available with a lag, and is subject to revision, this would suggest indexing or adjusting
parameters based on CPI inflation. For corporate incomes, the issue might be most confusing: with different
deflators being available for capital goods, producer, and consumer prices, one might wonder whether separate
deflators should be used. If the aim is neutrality with respect to overall inflation, this should be avoided. A firm
that buys inputs (including capital), whose prices change at different rates from general inflation, makes real
valuation gains or losses, and there is no need to remove those relative gains or losses from the tax base.

The arguments could also be extended to the case of deflation which, until recently, was a pre-occupation of
policymakers, and where the effects would operate in the opposite direction. Thus, specific taxes, fees, interest
rates, thresholds would need to be reduced in line with the deflation. Collection lags and payments delays
would lessen endogenously, and there could even be incentives for pre-payment if positive balances earn
interest, while depreciation allowances would be too generous. Nominal capital gains and hence capital income
taxes would fall as the real gains due to deflation would escape tax. Conversely the value of the interest rate
deduction would fall since nominal interest rates would be lower, and the real value of the existing debt
increase as the price levels fall.

With the great difficulties in comprehensively addressing all distortions arising from inflation, one practical
approach would be to focus on those where the efficiency costs are likely high and the solution relatively
simple, while simultaneously making efforts to bring inflation back down. This approach would need to be
careful avoiding problems of the second best. Plus, the distributional impact should be considered too, which
might require compensating measures. And quickly reducing inflation may be easier said than done: if the
downward path to desired levels takes longer, this would strengthen the need for gradually designing a more
inflation-proof tax system, along the lines considered in this paper. Not to mention measures on the spending
side (including government wages), which we have not considered in this paper, but where the combination of
inflation and fixed nominal spending totals may lead to cuts in real government spending, and which would also
seem a candidate for “inflation-proofing.”
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