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Abstract
Taxation of capital gains upon realisation is known to
discourage the liquidation of an appreciated asset (lock-
in effect), thus resulting in a distortion in portfolio
choices. However, compared with taxation upon accrual,
realisation-based taxation may imply a lower distortion in
intertemporal allocation of consumption. In particular, we
show that this is always the case when preferences are
intertemporally weakly separable and homothetic. Using a
simple model of intertemporal choice, we assess and compare
the distortions induced by the two tax regimes of accrual-
based and realisation-based taxation of capital gains. Our
numerical simulations show that, for reasonable values of
the parameters, realisation-based taxation can in fact imply
a lower overall distortion of investment choices, and hence
no clear ranking of the two systems is possible in general.
Additionally, we find that the differences in efficiency, in
either direction, are likely to be very small.
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1 INTRODUCTION

The taxation of capital gains is one of the most critical areas in modern tax systems and its design
raises a number of difficulties. The definition of capital gains itself is one of the most contentious and
controversial issue in tax policy,1 as the concept may have a different meaning and play a different
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40 FISCAL STUDIES

role from country to country.2 In particular, Commonwealth countries tend to include in the definition
a wide array of non-recurring receipts that in other jurisdictions are usually classified as business
income, investment income or income from services and labour. European continental countries
traditionally apply a much narrower definition, limited to gains on particular assets.3 Furthermore,
the same income may be treated as a capital gain or not, depending on the legal form through which
individuals save for the future.4 The uncertainties and inconsistencies surrounding the definition of
capital gains for tax purposes have been increasingly exploited in tax planning through innovative
financial instruments, placing considerable strain on the tax system.5

Once an income stream is classified as a capital gain, the key issue is whether the tax should
be levied upon accrual or upon realisation. Under an accrual system, capital gains and losses are
assessed and taxed with the same timing of ordinary income, usually on a yearly basis, whereas under
a realisation system the tax is levied when the asset is disposed of through sale, gift, exchange or other
means.6

The economic literature has long argued that accrual should be preferred to realisation-based
taxation, on both equity and efficiency grounds. From the point of view of equity, taxation of accruing
capital gains is consistent with the Haig–Simons definition of comprehensive income as the sum
of consumption and the change in value of taxpayer’s wealth over a given period of time. From an
efficiency perspective, taxation upon accrual would avoid a number of distortions in capital markets
that arise when the tax is levied on realised capital gains. In particular, taxation upon realisation
provides a timing option that allows investors to defer capital gains (and realise capital losses
immediately). The opportunity to reduce the effective tax burden by deferring realisation will distort
the optimal liquidation policy, by leading investors to defer the disposal of an appreciated asset.7

This distortion is usually referred to as the lock-in effect, and it can result in an inefficient portfolio
allocation because investors find it optimal to hold an appreciated asset even if alternative investments
provide higher before-tax returns or a more efficient portfolio diversification.8

Despite the suggestion of the economic literature, no country applies accrual taxation on a broad
scale.9 The usual explanation for this gap between theory and practice is that the actual implementation
of accrual taxation is hindered by a series of problems: (a) it involves high compliance costs for
taxpayers; (b) ‘marking to market’ is difficult for non-traded assets; (c) in some extreme cases,
unrealised gains may force liquidation at the time of tax payment.10 To summarise, the common
wisdom is that an accrual system is more equitable and efficient than taxation upon realisation, but it

2 Ault, Arnold and Cooper, 2019.
3 Evans and Krever, 2017.
4 For example, interest from bonds may be treated as capital gain if the investment is made through a mutual fund that distributes annual income
by repurchasing mutual fund shares from fundholders; the share repurchase triggers capital gains treatment on an amount equal to the income on
the underlying bonds held in the fund (Erickson et al., 2020).
5 See Alworth (1998). Regarding the distortions determined by an exemption of capital gains, see Stiglitz (1985).
6 As well as for the concept of capital gain, there is also a large cross-country variability in the definition of the realisation event (Avi-Yonah et al.,
2011).
7 Constantinides, 1983.
8 See Auerbach (1991) and Kovenock and Rothschild (1987). Additionally, if capital losses can be fully offset against other types of income, the
overall tax burden can be further reduced (down to nil) through the selective recognition of losses (Constantinides, 1983; Stiglitz, 1983, 1985).
The traditional response to these problems has been to limit loss offsets and implement anti-avoidance rules, but all these remedies have ultimately
been unsatisfactory and have resulted in very complicated provisions in the tax code (Alworth, Arachi and Hamaui, 2003).
9 Harding (2013) finds that all OECD countries that tax capital gains do so on realisation. Only Italy made an attempt to introduce an accrual
system in its 1998 tax reform, but this solution was abandoned a few years later (Alworth et al., 2003).
10 See Auerbach (1991), Alworth (1998) and Alworth et al. (2003). The presumption of the superiority of accrual taxation and the
acknowledgement of the practical difficulties in its implementation have prompted a long-lived debate among economists, as well as tax
practitioners, on viable alternative approaches. In particular, attention has been focused on imitating an accrual tax by retrospective taxation
on a realisation basis in order to circumvent the lock-in effect without running into the problems of liquidity and valuation. The basic idea was
first proposed by Vickrey (1939): with full information regarding the path of asset prices and holdings, it is possible to adjust taxes paid on
realisation and to equalise them to those that would have been paid if portfolios had been marked to market. The adjustment is determined by
calculating ex post accrued gains in each tax year between purchase and realisation, and capitalising the implicit or ‘virtual’ tax payment (or tax
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TAXATION OF CAPITAL GAINS UPON ACCRUAL 41

F I G U R E 1 Value of one unit of consumption after n periods under different tax regimes (with t = 20 per cent and r = 3
per cent)

is difficult to implement in practice. This paper offers an alternative perspective: we show that there
are instances where a tax on capital gains levied upon realisation can result in a lower distortion than
a tax levied upon accrual, so that the efficiency-based argument for taxation upon accrual appears
weaker than is commonly held.

Our argument is based on the fact that the lock-in effect induced by taxation upon realisation affects
not only portfolio choices, but also the intertemporal allocation of consumption, in a way that may
reduce the overall distortion compared with taxation upon accrual. This claim can be illustrated using
an argument proposed by Banks and Diamond (2010) to interpret the Chamley–Judd result of a zero
optimal capital income tax in the long run. Taxation of capital income and capital gains increases
the relative price of future consumption, resulting in a distortion that grows with the time horizon
of the investment. With a constant rate of return r and no taxes, one unit of consumption today is
worth (1 + r)n units of consumption after n years. When an investor is subject to an annual tax on
accrued returns at rate t, one unit of consumption today is converted into (1 + (1 − t)r)n units after n
years. As a consequence, the distortion in the relative price of future consumption will be very high
when n is large, even for a small t. When, instead, returns are taxed upon realisation, one unit of
consumption today is converted into 1 + (1 − t)[(1 + r)n − 1] units after n years, implying a lower
distortion of future consumption price when compared with taxation upon accrual (the different cases
are illustrated in Figure 1).11

This suggests that, especially when people plan over a long horizon, a shift from realisation to
accrual taxation will have ambiguous effects in terms of efficiency: if, on the one hand, by removing
the lock-in effect, it prevents distortions in portfolio allocation, then, on the other hand, it increases
the distortion on intertemporal allocation of consumption. As a consequence, even leaving aside
practical implementation issues, there is no warranty that accrual taxation would always be superior in
terms of efficiency.12 This point has been noticed by Auerbach (1992), who, however, has not further

credit) for each year using the net-of-tax rate of return. Several alternatives, with varying informational requirements, have been subsequently
developed (for a survey, see Sahm, 2009). The introduction of retrospective taxation in Italy in 1998 raised strong protest and was revoked in 2001
(Alworth et al., 2003).
11 A widely discussed issue is the impact of inflation on capital gains taxation. Because capital gains taxes (along with capital income taxes) are
usually levied on nominal quantities, the effective tax rate on the real return is higher than the statutory tax rate. In the case of accrual taxation, a
tax rate t on nominal return is equivalent to an effective tax rate t̂ = t[1 + (1∕r)CPI∕(1 + CPI)] > t on the real return, where CPI is the inflation
rate. Under realisation-based taxation, the effective tax rate decreases with the length of the investment, so inflation contributes to increase the
profitability of deferred liquidation and reinforces the lock-in effect (Brinner, 1973). In the rest of the paper, we do not explicitly consider inflation.
12 Sahm (2008) also argues that a regime shift from realisation to accrual may not produce a Pareto improvement. He disregards the intertemporal
dimension and focuses on a model where the only distortion induced by taxation upon realisation is on portfolio choices. When the distortion
is eliminated by a shift from realisation to accrual, the asset equilibrium prices will change, causing distributive effects among heterogeneous
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42 FISCAL STUDIES

investigated the ensuing potential trade-off. In his analysis, where only some values of the parameters
are taken into account, a move from realisation to accrual-based taxation results in an unequivocal
efficiency gain.

In our paper, we argue that when the trade-off between different distortionary effects is properly
taken into account, there may be instances where the inefficiency induced by realisation (in portfolio
allocation) is lower than the one induced by accrual (in the intertemporal allocation of consumption).
We show that the relative efficiency of one tax regime compared with the other depends, as expected,
on the time horizon of the investments and, when considered, on risk (both the risk profile of alternative
assets and the individual’s risk attitude).

The paper is organised as follows. In the next section, using a simple three-period framework
with a representative consumer and no uncertainty, we provide a recap of the lock-in effect and
discuss how the intertemporal distortion is affected by the choice of the tax regime. In this setting,
absent any incentive to adjust the portfolio, we identify some sufficient condition on preferences
(i.e., intertemporal weak separability and homotheticity) for taxation upon realisation to be more
efficient than taxation upon accrual. In Section 3, we provide a preliminary exploration of the trade-off
between the distortion in portfolio choice and the intertemporal distortion in a deterministic setting,
by assuming that in the second period there is an opportunity to invest in an alternative asset that
yields a higher return. However, in this context, the portfolio allocation is an all-or-nothing choice;
consequently, it is not possible to consider how the optimal mix of assets is affected by the tax regime,
and the trade-off implied by the different distortions cannot be fully appreciated. For this reason, in
Section 4, we introduce risk and consider the case of a consumer choosing the optimal mix of assets
with different return/risk profiles. Using a numerical simulation, we show that, for a sizeable interval
of the relevant parameters, the intertemporal distortion may be more relevant than the distortion on
portfolio choice; therefore, we are able to conclude that, in some circumstances, a tax on capital gains
levied upon realisation may be more efficient than a tax levied upon accrual.

2 LOCK-IN EFFECT, PORTFOLIO CHOICE AND INTERTEMPORAL
ALLOCATION OF CONSUMPTION

It is well known that when capital gains are taxed upon realisation, the tax system is not holding-period
neutral;13 that is, the net-of-tax return on savings depends on the length of the holding period of the
assets in the consumer’s portfolio.

This can be easily illustrated in a three-period framework. Consider the case in which all assets
appreciate at rate r1 between the first and second periods and at rate r2 between the second and third
periods. We indicate by R = r1 + r2 + r1r2 the total appreciation rate over the three periods.

Let 𝜃 = 1 − t be the net-of-tax rate for a given tax rate t on capital gains. When the tax is levied
upon realisation, an investor that holds the same assets for two periods will obtain an after-tax return
𝜃R. In contrast, if the assets are disposed of after one period and the net of tax proceeds are reinvested
for another period, the same consumer will earn an after-tax return equal to (1 + 𝜃r1)(1 + 𝜃r2) − 1.
The after-tax return is larger under the holding strategy, as

𝜃R − [(1 + 𝜃r1)(1 + 𝜃r2) − 1] = r1r2(1 − 𝜃)𝜃 > 0. (1)

By violating holding period neutrality, taxation upon realisation will distort liquidation choices.
Namely, the investor will have an incentive to defer the realisation of the first period gain.14 This

agents. As a result, even if distortions are reduced, the regime shift will not bring about a Pareto improvement. In contrast, we argue that when
both the intertemporal and the portfolio distortions are taken into account, taxation upon realisation may result in higher welfare even when agents
are homogeneous.
13 Auerbach, 1991.
14 See Constantinides (1983). This is true with a (positive) capital gain. Throughout the paper, we consider an appreciation in the second and third
periods. The reason for this is that, in the case of a capital loss, under realisation-based taxation with full offset of losses, the investor would find
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TAXATION OF CAPITAL GAINS UPON ACCRUAL 43

distortion, usually referred to as the lock-in effect, may produce an inefficient portfolio allocation
when the owner of an appreciated asset chooses to forgo alternative investment opportunities in
order to reap the benefit of tax deferral. To illustrate, assume that in the second period a new
asset is available, yielding a return g > r2. The difference between investing the proceeds from
the liquidation of the original asset in the new asset and holding the original asset for the two
periods is

(1 + 𝜃r1)(1 + 𝜃g) − [1 + 𝜃R] = 𝜃
[
g(1 + 𝜃r1) − r2(1 + r1)

]
. (2)

When this difference is negative, which is the case if

g
1 + 𝜃r1

1 + r1
< r2, (3)

the investor will not find it profitable to adjust the portfolio, giving up the more rewarding alternative
investment. Condition 3 shows that the lock-in effect is more likely to arise the higher the past
appreciation of the asset, which affects the tax to be paid when the asset is liquidated.

The lock-in effect disappears if holding period neutrality is restored by applying the tax on capital
gains upon accrual. Under accrual taxation, the timing of the tax is not affected by the timing
of liquidation and the alternative investment will be preferred if and only if g > r2. A shift from
realisation to accrual taxation may thus produce an efficiency gain.

However, the distortion in portfolio allocation is only one of the consequences of the lock-in
effect. As the proceeds of the liquidation of the assets may also be used to finance consumption,
taxation upon realisation would also affect intertemporal consumption choices. Assume that no better
alternative investment materialises in the second period, so that, regardless of the tax system, there
is no benefit from changing the portfolio composition. In this case, any capital gains tax will result
in a distortion in the intertemporal allocation of consumption that discourages longer-term savings.
However, a counteracting incentive to defer consumption, such as the one determined by the lock-in
effect when taxes are levied upon realisation, may result in a lower distortion.

This is best analysed by considering how capital gains taxes affect the implicit prices of future
consumption under the two tax regimes.

In our three-period framework, consider a representative individual allocating a given amount of
wealth M across three periods to finance consumption, with no bequest. The individual saves by
investing in assets whose returns r1 and r2 in the two periods are taxed as capital gains.15 Considering
the intertemporal budget constraint of the consumer/investor M = C1 + q2C2 + q3C3, we can analyse
the effect of taxes on consumer prices. Under accrual-based taxation, such prices are

q′2 =
1

1 + 𝜃r1
, q′3 =

1
(1 + 𝜃r1)(1 + 𝜃r2)

, (4)

while under realisation-based taxation, we have

q′′2 =
1

1 + 𝜃r1
, q′′3 =

1
1 + 𝜃R

. (5)

it profitable to liquidate the asset, thus eliminating any difference between the two tax regimes. In more complex cases, where there are both gains
and losses, this may create room for tax avoidance (see also footnote 8), but we do not consider this aspect in our analysis.
15 Usually, financial instruments with fixed returns, such as bonds issued at deep discount, are taxed upon accrual following the ‘yield-to-maturity’
approach (Sahm, 2009). However, to give more realism to our assumption, the riskless asset can be thought of as a mutual fund investing in bonds
or a synthetic position created by combining different option contracts, as explained, for example, by Alworth (1998). The gains or losses arising
from each of the assets within the synthetic portfolio are usually treated as capital gains and taxed upon realisation.
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44 FISCAL STUDIES

In both cases, prices are higher than in the case of no taxation:

p2 =
1

1 + r1
, p3 =

1
(1 + r1)(1 + r2)

=
1

1 + R
; (6)

hence, a tax on capital gains introduces a wedge between the marginal rate of substitution and
the marginal rate of transformation of consumption in different periods. The tax wedge between
consumption in the first and second periods is the same under realisation-based and accrual-based
taxation,

q′2 − p2

q′2
=

q′′2 − p2

q′′2
= (1 − 𝜃)

r1

1 + r1
, (7)

while the tax wedge between consumption in the first and third periods under accrual-based taxation
is

q′3 − p3

q′3
= (1 − 𝜃)

R + r1r2𝜃

1 + R
. (8)

The two-period tax wedge (equation 8) is clearly higher than the single-period one (equation 7). This
difference can be quite large if we take our model as a stylised representation of choices over a long
time horizon, with decisions spanning decades (this translates into correspondingly high appreciation
rates r1 and r2). As long an increasing tax wedge is not justified on efficiency grounds, the resulting
welfare loss can be substantial. As remarked by Banks and Diamond (2010) and Diamond and Saez
(2011), it is difficult to reconcile growing implicit tax wedges over long horizons with optimality,
thus suggesting a possible role for taxation that varies with the time lapse between saving and later
consumption (an example of this is tax-favoured retirement savings).

With a tax levied upon realisation, the tax wedge between consumption in the first period and
consumption in the third period is

q′′3 − p3

q′′3
= (1 − 𝜃)

R
1 + R

. (9)

Compared with taxation upon accrual in equation 8, we see that a realisation-based tax implies a
lower tax wedge for consumption in the third period. Hence, a change of tax regime from accrual
to realisation, which leaves the tax rate t constant, would not affect the price of second-period
consumption, while it would reduce the price of third-period consumption, relative to the price of both
first- and second-period consumption. Although it cannot eliminate the impact of the tax on long-term
investment decisions, a move from accrual-based to realisation-based taxation could mitigate it.

In fact, the realisation-based tax could be replicated by an accrual-based tax with a tax rate that
declines with the time horizon of the investment. After modifying equation 4 to allow for time-
varying tax rates, it can be readily shown that a realisation-based tax with constant net-of-tax rate
𝜃 is equivalent to an accrual-based tax with time declining rates 𝜃1 and 𝜃2:16

𝜃1 = 𝜃, 𝜃2 =
1 + r1

1 + 𝜃r1
𝜃 > 𝜃. (10)

16 Setting 𝜃1 = 𝜃 to secure q′2 = q′′2 , the expression for 𝜃2 follows from q′3 = q′′3 , where q′3 is now

q′3 =
1

(1 + 𝜃r1)(1 + 𝜃2r2)
.
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TAXATION OF CAPITAL GAINS UPON ACCRUAL 45

The optimal taxation literature usually finds that the optimal tax on capital income is determined
by a balance between distortions of labour supply and savings decisions, on one hand, and advantages
of redistribution, insurance or limiting income shifting, on the other.17 In our analysis, we focus
on a narrower issue and take as solved the problem of justifying a capital gain tax when other tax
instruments are available: that is, we simply assume that a tax on capital gains must be used to
raise some revenue from a representative individual,18 and we focus on the ensuing choice between
realisation and accrual on the basis of the efficiency of these two solutions.19

For the purpose of comparing the efficiency of the two tax regimes, we compare the tax revenue
obtained when the tax rate in each case is set so that the same level of utility is granted to the taxpayer.
Measured in units of the untaxed numeraire (i.e., consumption in period 1), the tax revenue is20

G = (q2 − p2)C2(q2, q3,M) + (q3 − p3)C3(q2, q3,M), (11)

where Ci(q2, q3,M) is consumer demand in period i.
From our analysis of the tax wedges, it should be clear that, in order to secure the same level of

utility, the tax rate under realisation-based taxation must be higher than under accrual-based taxation.
Moreover, it must be q′2 < q′′2 and q′3 > q′′3 .21 In other words, a change of the tax regime from accrual-
based to realisation-based taxation, which leaves the consumer’s utility constant, involves an increase
in the price of second-period consumption and a decrease in the price of third-period consumption.
Given that the impact on tax revenue depends on the response of consumption to price changes going
in opposite directions, no general conclusion can be drawn without imposing further restrictions on
the shape of the utility function. However, some clear-cut results can be reached under conditions of
weak separability between consumption in the first and following periods and homotheticity.

Proposition 1. Consider an individual investing in an asset whose returns are taxed as capital
gains, and let the individual preferences be represented by a utility function u(C1, Φ(C2,C3)) with
Φ homothetic. For any tax levied upon accrual, a move to a realisation-based tax with the rate adjusted
so that the utility of the individual is unaffected will increase tax revenue.

For the proof, see the Online Appendix.
The intuition is the following. Any capital gain tax will produce a wedge between present and future

consumption. When preferences are weakly separable it is inefficient to further distort the allocation
of the consumption among different periods in the future. In our framework, with a time-invariant
statutory tax rate, it is not possible to eliminate completely the tax wedge between second- and third-
period consumption (i.e., we cannot have q3∕q2 = p3∕p2). However, as discussed above, by replacing
accrual with realisation taxation and appropriately increasing the tax rate, we can make the cumulative

17 A comprehensive survey of the literature can be found in Banks and Diamond (2010). For an account of recent contributions, see Saez and
Stantcheva (2018). With regard to the insurance role of capital taxation, see Golosov, Tsyvinski and Werning (2006). The case for capital taxation
based on income shifting is developed by Christiansen and Tuomala (2008).
18 Notice that our analysis does not apply to an expenditure tax, which would imply the exemption of the risk-free return to savings, thus removing
the intertemporal distortion. Under an expenditure tax, an individual is taxed on the difference between the total sales and total purchase of asset
in the year. However, this is different from summing up capital gains, which requires that sales are matched with past purchases occurring in a
number of different years (Institute for Fiscal Studies, 1978).
19 In a way, we are following the logic of the standard Ramsey approach, where the optimal design of a given tax instrument is discussed from the
point of view of efficiency alone, imposing some restrictions on the tax instruments available.
20 As in Ramsey’s standard problem with fixed producer prices, we evaluate revenue in terms of the untaxed numeraire, namely first-period
consumption. Therefore, we assume that the government can freely adjust its portfolio, without affecting before-tax prices, in order to achieve the
desired allocation of expenditure across periods. In other words, in our analysis we disregard possible general equilibrium effects arising from the
implementation of such allocation.
21 From the fact that, with the same rate t (the same 𝜃), q′2 = q′′2 while q′3 > q′′3 , it follows that a slightly higher tax rate under realisation, which
increases both q′′2 and q′′3 , will be necessary to have the same utility in the two cases. However, because a higher t under realisation implies

q′2 < q′′2 , q′′3 must remain below q′3.
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46 FISCAL STUDIES

tax relative price q3∕q2 closer to p3∕p2, and reduce the distortion; this is shown to be sufficient to
produce an efficiency gain. This result can be thought of as a special case of the well-known result on
the optimality of uniform commodity taxation22 where we do not require the income tax rate to be set
optimally.23

It is not difficult to show that the superiority of realisation in terms of intertemporal efficiency is
not guaranteed in the absence of the specified restrictions on consumer preferences. Consider, for
example, the following additively separable but non-homothetic utility function:

U(C1,C2,C3) = (C1∕𝜅) + (C2∕𝜅)1−𝜇 + (C3∕𝜅)1−𝜈. (12)

This functional form implies no cross price effect, so the optimal tax wedges will be inversely
proportional to the demand elasticities. If 𝜈 is sufficiently higher than 𝜇, then the optimal tax structure
will require (q3 − p3)∕q3 to be larger than (q2 − p2)∕q2. It is then possible that accrual-based taxation
is closer to the optimal tax structure than realisation-based taxation.24

Although weak separability and homotheticity are quite restrictive assumptions, which cannot be
expected to hold in general, they are usually satisfied by commonly used utility function specifications,
which allow a simple representation of attitude towards risk and intertemporal consumption
substitution. From our point of view, though based on specific assumptions on preferences, this result
can be considered as a useful benchmark that neatly illustrates the potential trade-off mentioned in the
introduction: while accrual-based taxation is known to be more efficient with respect to portfolio
choices, realisation-based taxation is more efficient with respect to the intertemporal margin. As
a consequence, we cannot take for granted that taxation upon accrual, even absent problems of
implementation, would always produce a net efficiency gain.

In the rest of this paper, we explore such a trade-off, and try to assess its magnitude through
numerical simulation. We start from a simple deterministic model, which extends the one used in
this section.

3 EFFICIENCY COMPARISON IN A SIMPLE DETERMINISTIC
MODEL

In order to identify cases where realisation-based taxation is more efficient in spite of the fact that it
may induce a distortion in portfolio choice, we provide a numerical simulation with our three-period
deterministic model.

To this purpose, it is useful to explicitly specify the consumer’s/investor’s opportunities in each
period and under the two tax regimes. Let B1 and B2 be the amounts invested in the available asset and
liquidated after one and two periods, respectively. We assume for simplicity that such an asset gives
a constant return, so that r1 = r2 = r. Let A indicate an alternative investment opportunity, available
only in the second period, whose return is g > r. Under accrual-based taxation, we have:

M = C1 + B1 + B2; (13)

B1(1 + 𝜃r) = C2 + A; (14)

C3 = B2(1 + 𝜃r)2 + A(1 + 𝜃g). (15)

22 Deaton, 1981.
23 This is in the spirit of Laroque (2005) and Kaplow (2006).
24 Assuming that 𝜅 = 100 with M = 100 and 𝜈 = 0.7, accrual is more efficient than realisation for 𝜇 < 0.4 (while realisation is better for 𝜇 > 0.4).
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TAXATION OF CAPITAL GAINS UPON ACCRUAL 47

F I G U R E 2 Realisation versus accrual: differences in tax revenue for various levels of return g (r = 0.5)

Under realisation-based taxation, equation 15 must be replaced by

C3 = B2(1 + 𝜃R) + A(1 + 𝜃g). (16)

Although, in principle, the investor can choose any mix of the two assets, when g > r it will never
be optimal for the investor to choose B2 > 0 under accrual-based taxation, as the return will be higher
investing all second-period wealth in A. However, as discussed in Section 2, we may have 1 + 𝜃R >

(1 + 𝜃r)(1 + 𝜃g); in this case, when taxation is upon realisation, the investor will choose A = 0 and the
composition of the portfolio will be suboptimal. In the following, we focus on this case. Differences
in investment strategies under the two tax regimes result in different prices in the intertemporal budget
constraint:

q′2 = q′′2 =
1

1 + 𝜃r
, q′3 =

1
(1 + 𝜃r)(1 + 𝜃g)

, q′′3 =
1

1 + 𝜃R
. (17)

For the purpose of providing a numerical comparison, we consider the following specification of
the three-period utility function:

U(C1,C2,C3) = C1−𝛽
1 + C1−𝛽

2 + C1−𝛽
3 . (18)

Such a function is separable and homothetic, so the conditions of Proposition 1 are satisfied.
We proceed as follows. First, we calculate the utility associated with a ‘benchmark’ lump-sum tax

of given revenue G (we set G = 10 and initial wealth M = 100). Then, for each capital gains tax
regime, we compute the tax rate that provides the same level of utility of the lump-sum tax. Finally,
given the tax rate, we calculate consumptions in each period and the resulting revenue G from the tax
on capital gains, whose expression is given by equation 11. The difference with respect to the revenue
raised by the lump-sum tax provides a measure of the dead-weight loss associated with each capital
gains tax regime. Indeed, the relative efficiency of the two tax regimes can be directly compared by
looking at their revenues G.

We conduct our numerical simulation assuming that r corresponds to a yearly risk-free rate of
around 2 per cent for a period of 20 years (i.e., r = 0.5). We consider how the difference in revenue
responds to the intertemporal elasticity b = 1∕𝛽, letting b vary between 0 and 1; we repeat the exercise
at increasing values of the alternative asset return g, starting from g = r. The results are summarised
in Figure 2.
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48 FISCAL STUDIES

We see that taxation upon realisation always dominates in the limiting case of g = r (the lowest
curve in the figure), which corresponds to the absence of any distortion in portfolio choice.25 When
g > r, such distortion materialises and accrual-based taxation is more efficient when the intertemporal
distortion is low (i.e., for low values of b), while realisation-based taxation dominates when the
intertemporal distortion is high (i.e., for high values of b).

However, we note that taxation upon realisation is desirable only for very small differences in
returns between activities, while taxation upon accrual is more efficient for any b starting from values
of g as low as 0.502. This might suggest that, except in extreme cases, the intertemporal distortion is
less important than the distortion in the portfolio.26 However, it should be noted that, in this simple
context, portfolio reallocation is extreme even when alternative investment opportunities are only
marginally more profitable: under accrual-based taxation, individuals in the second period are induced
to invest all their wealth in the new asset, while under realisation-based taxation no reallocation takes
place at all. In other words, we only have corner solutions.

This feature of the model, which magnifies the portfolio distortion, prevents us from fully
appreciating the trade-off involved. In a more realistic model with risky assets, an investor would
always hold a mix of the ‘old’ and the ‘new’ asset, in a proportion that will depend, in a continuous
way, on the individual’s degree of risk aversion and on the return/risk profile of the assets. Such a
model is developed in the next section.

4 EFFICIENCY COMPARISON IN A MODEL WITH RISKY ASSETS

In order to model the effect of different taxation regimes on the optimal portfolio allocation, we
consider the case that the first-period asset and the new asset available in the second period have
a different risk profile. Namely, we assume that the appreciation of one or the other asset is
uncertain.27 Our investor then has the possibility to modify their portfolio in order to choose the
desired combination of return and risk. We expect to observe that taxation upon realisation implies a
less sizeable adjustment in the portfolio.

However, the new framework also introduces the issue of taxation and risk-tasking. Since the
influential paper by Domar and Musgrave (1944), economists have long studied the effect of taxation
on the investment in risky assets, usually under the assumption that taxes are levied upon accrual.28

In general, the results depends on the assumptions made on how revenue are spent, but the main
insight of this literature is that fully refundable capital gains may reduce the risk of individual
investments and therefore increase risk-taking. As we focus on the direct effect of taxation and ignore
the additional effect produced by government expenditure, this is what we expect to observe also
in our model, when comparing investment choices under a tax on capital gains and under a lump-
sum tax.

When we compare taxation upon realisation with taxation upon accrual, we see two effects at work.
On the one hand, because the statutory tax rate is higher under a realisation-based tax (recall that the
the utility of the individual is assumed to be the same under the two regimes), the government will
absorb more risk, thus encouraging the taxpayer to increase the share of wealth invested in risky assets.

25 Because, with g = r, there is no difference between the asset already in the portfolio and the alternative asset, this result follows from
Proposition 1.
26 In our simulation, the highest value for which we have portfolio misallocation (i.e., the highest value compatible with condition 3), is around
g = 0.56, with the exact value depending on the tax rate. For higher values of g, the portfolio reallocation will take place regardless of the
tax regime.
27 An asset (e.g., a share of stock) can appreciate in two different ways. First, the agent may add to the asset by not withdrawing the return, for
example, by retaining earnings in a corporation that is reflected in the share price. Second, it may appreciate for some exogenous reason (e.g.,
changing expectation in the stock market). In either case, we can refer to the appreciation as a capital gain according to standard terminology.
28 See, for example, Mossin (1968), Stiglitz (1969), Sandmo (1977), Gordon (1985) and Kaplow (1994).
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TAXATION OF CAPITAL GAINS UPON ACCRUAL 49

On the other hand, under taxation upon realisation the lock-in effect will discourage the liquidation of
the appreciated assets in the portfolio. This will have an ambiguous effect on risk-taking: depending
on whether the asset in the portfolio is more or less risky than the alternative asset, it could lead either
to more or to less risk-taking compared with accrual-based taxation.

4.1 Model set-up

Our formalisation of the choice under risk will mostly follow Auerbach (1992). We assume that
only two values of the return of the risky asset are possible, a high return g1 and a low return g2,
occurring with probability 𝜋1 and 𝜋2 (𝜋1 + 𝜋2 = 1), respectively. Accordingly, we redefine the choice
set of the model in Section 3 by considering consumption in the third period contingent on the two
corresponding states of the world. Namely, C31 and C32 represent consumption in the third period
conditional on states 1 or 2, respectively, where the two states are defined with reference to the returns
from the risky asset.

Consumer preferences will be represented by a constant elasticity of substitution (CES) utility
function:29

Ũ(C1,C2,C31,C32) =

(
C1−𝛽

1 + C1−𝛽
2 +

(
𝜋1C1−𝛾

31 + 𝜋2C1−𝛾
32

)(1−𝛽)∕(1−𝛾))1∕(1−𝛽)

. (19)

Here, 𝛽, 𝛾 > 0; observe that b = 1∕𝛽 is the intertemporal elasticity of substitution and c = 1∕𝛾 is
the elasticity of substitution between states, where 𝛾 is the coefficient of relative risk aversion. This
functional form, which departs from the more common representation in terms of expected utility,
allows us to vary independently the sizes of these two elasticities, in order to disentangle the different
distortions originating from the tax and determine their magnitude.30

Because, in principle, a portfolio adjustment can go either way (i.e., towards more or less risk) and
the effects of taxation are not necessarily the same, we consider two different cases.31 In the first case,
we maintain the assumption that the asset available in the first period is riskless, and we assume that
the alternative asset A, available only in the second period, is risky. In the second case, we assume that
the individual invests in the first period in a risky asset (although, for simplicity, we assume that the
risk shows only in the second period), while in the second period the individual has the opportunity
to invest in an alternative riskless asset. Hence, the adjustment is in the direction of a higher exposure
to risk in the first case, and of a lower exposure to risk in the second. Once again, the returns from all
assets, risky and safe, are taxed as capital gains, and we evaluate the efficiency of the two tax regimes,
accrual and realisation, by comparing the tax revenue when the tax rate in each regime is adjusted in
order to secure a given level of the taxpayer’s utility.

In all cases considered, the budget constraints for the first two periods are represented by equations
13 and 14, as in the deterministic case of the preceding section, with the variables having the same
interpretation as previously. Regarding consumption in the third period and its price q3, we must
consider separately the two cases of adjustment towards more or less risk.

29 To help reproduction of the results, the expressions of the demand functions are derived in the online Appendix.
30 A representation in terms of expected utility would require that 𝛽 = 𝛾. By allowing 𝛽 to be different from 𝛾, we impose less restriction on these
parameters. It has been noted that the restriction implied by the expected utility assumption is often not compatible with empirical observation
on consumption smoothing and risk behaviour; the use of general functional forms allowing more flexible relation between the two behavioural
parameters is a possible response to this puzzle (Epstein and Zin, 1991).
31 In this regard, our analysis departs significantly from Auerbach (1992), who considers only the case in which the adjustment is aimed at
reducing the riskiness of the portfolio.
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50 FISCAL STUDIES

4.2 First case: the asset in the portfolio is safe, the alternative asset is risky

With taxation upon accrual, consumption in the third period in the state of the world i will be

C3i = B2(1 + 𝜃r)2 + A(1 + 𝜃gi), i ∈ {1, 2}. (20)

By substituting from equations 13 and 14, we can calculate the intertemporal budget constraint and
determine the third-period consumer prices:

q′31 =
1

(1 + 𝜃r)2
⋅

r − g2

g1 − g2
, q′32 =

1
(1 + 𝜃r)2

⋅
g1 − r

g1 − g2
. (21)

Under realisation-based taxation, we have

C3i = B2(1 + 𝜃R) + A(1 + 𝜃gi), i ∈ {1, 2} (22)

so that prices are

q′′31 =
1

𝜃g1 − 𝜃g2

(
1

1 + 𝜃r
−

1 + 𝜃g2

1 + 𝜃R

)
, (23)

q′′32 =
1

𝜃g1 − 𝜃g2

(
1 + 𝜃g1

1 + 𝜃R
−

1
1 + 𝜃r

)
.

The effect of taxation under different regimes can be better appreciated by comparing equations 21
and 23 with the expression of consumer prices with no taxes (t = 0):

p31 =
1

(1 + r)2
⋅

r − g2

g1 − g2
, p32 =

1
(1 + r)2

⋅
g1 − r

g1 − g2
. (24)

We see that the relative price between consumption in the two states of the world in the third period
is not affected by taxation upon accrual,

q′31

q′32

=
r − g2

g1 − r
=

p31

p32
, (25)

while in the case of realisation, for t > 0, we have

q′′31

q′′32

=
(1 + 𝜃R) − (1 + 𝜃g2)(1 + 𝜃r)

(1 + 𝜃g1)(1 + 𝜃r) − (1 + 𝜃R)
>

r − g2

g1 − r
=

p31

p32
. (26)

In other words, the disincentive to adjust the portfolio towards more risk-taking can be thought of as
an implicit tax incentive to increase consumption in the low-return state, C32.
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TAXATION OF CAPITAL GAINS UPON ACCRUAL 51

4.3 Second case: the asset in the portfolio is risky, the alternative asset is
safe

In this case, the asset purchased in the first period is risky (even though such risk arises only in the
second period) and the new asset A is safe. With taxation upon accrual, we have

C3i = B2(1 + 𝜃r)(1 + 𝜃gi) + A(1 + 𝜃r). (27)

We see that in this case the intertemporal budget constraint is the same as in the previous case, so
prices are as in equation 21.

With taxation upon realisation, consumption in the third period in state i is

C3i = B2(1 + 𝜃Ri) + A(1 + 𝜃r), i ∈ {1, 2}, (28)

where Ri = (1 + r)(1 + gi) − 1 = gi + r + gir indicates the return of the risky asset over the two
periods in state i. Therefore, consumer prices in the third period are

q′′31 =
1

𝜃R1 − 𝜃R2

[
1 −

1 + 𝜃R2

(1 + 𝜃r)2

]
, (29)

q′′32 =
1

𝜃R1 − 𝜃R2

[
1 + 𝜃R1

(1 + 𝜃r)2
− 1

]
.

It follows that relative prices are

q′′31

q′′32

=
(1 + 𝜃r)2 − (1 + 𝜃R2)

(1 + 𝜃R1) − (1 + 𝜃r)2
<

r − g2

g1 − r
=

p31

p32
. (30)

Hence, realisation-based taxation, by discouraging the adjustment towards less risk-taking (it makes
the alternative safe asset A less attractive), creates an incentive to consume more in the high
return state.

4.4 Simulation results

In order to compare accrual-based and realisation-based taxation, we follow the same steps as in
Section 3. Namely, we take as benchmark the utility of an individual with wealth M = 100 subject
to a lump-sum tax G = 10, and we calculate the tax rate and the corresponding tax revenue, which
guarantees the same taxpayer’s utility under different tax regimes. Tax revenue is now given by32

G = (q2 − p2)C2 + (q31 − p31)C31 + (q32 − p32)C32. (31)

Once again, the two tax regimes can be directly compared with each other and with the case of lump-
sum taxation, looking at their revenues G.

In order to carry out the simulation, it is necessary to specify reasonable values of the rates of
return (and variance) of the assets involved. According to the estimates in Jordà et al. (2019), the

32 This simply extends equation 11 to the case of two states of the world in the third period: the government discounts tax revenue at different
times and states of the world using state-contingent prices (see also footnote 20). It is worth noting that the government has no preferences on the
time or risk profile of its revenue, as we assume that it can freely transfer resources across periods and states through financial markets.
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52 FISCAL STUDIES

TA B L E 1 Summary of the assumptions about the rates of risky and safe assets

Period length r g1 g2 𝝅1g1 + 𝝅2g2

20 years 0.50 5.8 0 2.9

25 years 0.65 9.0 0 4.5

yearly rate of return on safe assets in peace time in the last century has been in the range of 1–3
per cent,33 while riskier investments in housing and equity have yielded on average around 7–8 per
cent per year in the post-1950 period, with standard deviations ranging from 10 per cent (housing)
to 24 per cent (equity). Hence, we assume for our exercise a 2 per cent return for the safe asset and
a 7 per cent average return for the risky asset; because each of our periods covers many years, these
rates translate into different cumulative returns r and gi depending on the assumed time span. For
example, considering periods of 20 years, we have a cumulative safe return r = 0.5 and (assuming
independence of returns over time) an average risky return of around 2.9. In our two-state framework,
such a return is obtained by assuming g1 = 5.8 and g2 = 0 with probabilities 𝜋1 = 𝜋2 = 0.5; these
values imply a standard deviation of 2.9 for the cumulative return, corresponding to 0.16 on a
yearly basis, which lies within the range of the estimates for the yearly standard deviation mentioned
above. Similarly, we find values of r and g2 for the case of 25-year periods. Table 1 summarises our
assumptions.

4.4.1 First case: the asset in the portfolio is safe, the alternative asset is risky

The results of the simulations for the case where the asset in the portfolio is safe and the portfolio
adjustment in the second period is towards more risk-taking are shown in Tables 2 and 3 for the
cases of 20 and 25 years, respectively. We present our results for different values of the intertemporal
elasticity of substitution (measured by b) and the elasticity of substitution of consumption between
states (measured by c, which is the inverse of the coefficient of risk aversion). For each simulation, the
columns LUMP, ACCR and REAL refer to lump-sum taxation (considered as a benchmark), accrual
and realisation, respectively.

For each value of b = 1∕𝛽 and c = 1∕𝛾, the tables show consumption in the second and third
periods. In order to analyse the effect on portfolio composition, we also calculated the ratio a between
the alternative asset (A) and total wealth at the end of the second period, B2(1 + 𝜃r) + A (with 𝜃 = 1
in the LUMP case).34

As expected, consumption in the second period increases with b and third-period consumption is
more equally distributed among the two possible states the lower is c (i.e., the higher risk aversion
is). The tax rate is always higher under realisation and, for all combinations of the parameters c and b
we have considered, the share of the risky asset a is lower in the LUMP case than in the ACCR and
REAL cases. This is the result of the implicit insurance component of capital gains taxation we have
highlighted above: the tax absorbs some of the risk and therefore encourages private risk-taking. The
insurance effect is stronger in the REAL case, given that the tax rate is higher. However, the lock-
in effect counteracts the incentive to risk-taking by discouraging a switch to the alternative (risky)
asset in the second period. As a consequence, a is usually higher in the ACCR case; an exception is
the leftmost column in Table 3, where the resulting distortion in the portfolio is minimum due to the
high-level risk aversion, which makes the acquisition of the risky asset unattractive in any case.

33 Estimates by King and Low (2014) show that the real interest rate has been declining from more than 4 per cent at their peak in the late 1980s
to less than 1 per cent in the early 2010s.
34 Note that, to allow comparison, we consider the value of B2 at the end of the second period, net of taxes, both for accrual and for realisation; in
the case of realisation, this is the value the investor would obtain by liquidating all their wealth at that time. Thus, a varies between 0 (no change
in the portfolio) to 1 (all wealth is liquidated and reinvested in the new asset).
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F I G U R E 3 Difference in revenue between accrual and realisation, when the asset in the portfolio is safe, and the
alternative asset is risky
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In Tables 2–5, the bold font identifies the cases in which realisation dominates accrual in terms
of revenue. The same comparison is proposed in Figure 3, where the surface shows the difference
between revenue under accrual and under realisation, depending on the values of the elasticities.
The values of the elasticities where the difference is negative are indicated in red on the surface;
this is where, despite the portfolio distortion, taxation at realisation is more efficient than taxation
upon accrual.

We see that realisation tends to dominate accrual where b is high and c is low. This is not surprising
in the light of the discussion in previous sections: the higher b is, the greater the intertemporal
distortion produced by taxation upon accrual; the lower c is, the smaller the distortion due to the
portfolio distortion brought about by taxation upon realisation.

The dashed lines on the surfaces in the graphs of Figure 3 identify points where b = c, that is, the
case where the coefficient of risk aversion (𝛾 = 1∕c) is the inverse of the intertemporal elasticity
of substitution, consistently with the standard assumption of the expected utility approach. It is
worth noting that c < b, where realisation tends to dominate accrual, is the case often assumed in
finance in order to account for observed behaviour under risk (e.g., in the analysis of the risk equity
premium).35

35 As emphasised, for example, by Campbell (2000, p. 30), utility specifications where the elasticity of intertemporal substitution (EIS) differs
from the reciprocal of risk aversion allow us to ‘postulate high risk aversion to resolve the equity premium puzzle without driving the EIS to an
unreasonably low value’.
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By comparing the two simulations, we see that the range of values of the elasticities where taxation
upon realisation is more efficient than taxation upon accrual is larger in the second simulation, where
each period is 25 years long, than in the first, where it is only 20 years. Again, this is consistent with
our initial observation that the intertemporal distortion of accrual taxation tends to increase with time
relative to taxation at realisation.

We finally observe that differences in revenue are quite small in all cases considered: in our
simulations, they barely exceed 0.02, corresponding to 0.2 per cent of the tax revenue.

4.4.2 Second case: the asset in the portfolio is risky, the alternative asset is safe

In Tables 4 and 5, we consider the case in which the asset in the portfolio is risky, so that the
reallocation in the second period is towards a reduction in risk exposure. The simulations show that in
this case taxation upon accrual generally dominates taxation at realisation, except for extreme values of
risk aversion (low c) and relatively high values of the intertemporal elasticity b. The wider superiority
of accrual taxation in this case can be explained by the fact that the dead-weight loss produced by the
portfolio distortion depends on two countervailing factors: the marginal distortion brought about by
the change in relative prices and the size of the optimal portfolio adjustment. When risk aversion is
high, the marginal distortion due to the tax levied upon realisation is low. However, when the asset in
the portfolio is safe, the higher the risk aversion, the higher the portfolio adjustment, which is optimal
in the second period. Indeed, we can see that in the previous case, in which the asset in portfolio was
safe, the portfolio adjustment was smaller, the higher the risk aversion (the value of a in Tables 2 and 3
was decreasing in c). As a consequence, the total efficiency loss produced by taxation upon realisation
was lower with a higher risk aversion, because there was both a reduction of the distortion at the
margin and a reduction in the size of portfolio adjustment. In contrast, when the asset in the portfolio
is risky, a higher risk aversion (a higher c) increases the portfolio adjustment, as shown by the value of
a (see Tables 4 and 5). As a result, the efficiency loss determined by taxation upon realisation is larger
in this case compared with the previous case.

Notice, now, that a is the share of the safe asset, so it is not surprising that it has lower values
under LUMP than under REAL and ACCR, as taxation encourages more risk exposure, and hence
a smaller portfolio adjustment. The fact that now under realisation-based taxation the higher tax rate
and the lock-in effect both play against a switch to the safe asset explains why a is always lower (and
sometimes notably lower) under REAL than under ACCR.36

Finally, we note that, although the inefficiency of accrual is almost always lower than that of
realisation, the two inefficiencies tend to balance each other out. Indeed, the simulations show that
in this case all differences in revenue are even smaller than in the previous case, almost everywhere
below 0.01 (i.e., 0.1 per cent of tax revenue).

5 CONCLUSION

In this paper, we have questioned the common wisdom that it is more efficient to tax capital gains
when they accrue rather than when they are realised. The common view emphasises the efficiency
loss due to the lock-in effect, which arises when taxes are levied upon realisation because the investor
may find it optimal to hold an appreciated asset even if an alternative investment provides a higher
before-tax rate of return. Such a view disregards the fact that, when people plan over a long horizon,
the incentive to defer liquidation of assets due to realisation-based taxation can reduce the distortion
in the intertemporal allocation of consumption.

36 Note that, for high values of c in Table 4, a takes negative values: because, in our simulation, we have not imposed a non-negativity constraint on
the assets in portfolio, when risk aversion is low, the investor may have an incentive to sell the safe asset A to increase the return in the third period.
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We have compared the two different tax regimes by taking into account both the portfolio and
the intertemporal distortions. To this end, we have first identified a case where a trade-off may
actually arise: when preferences are weakly separable and homothetic, if we take into account only
the intertemporal allocation problem and the distortion induced by taxation along this dimension,
realisation dominates accrual. Then, developing a numerical simulation that takes into account both
the intertemporal distortion and the portfolio adjustment resulting from the lock-in effect, we have
verified that realisation-based taxation may be preferable in some cases.

Namely, we have shown that there are cases in which the larger intertemporal distortion induced
by accrual taxation dominates the portfolio distortion induced by realisation taxation. In particular,
when optimal portfolio adjustment is towards more exposure to risk, realisation-based taxation will
be more efficient than accrual-based taxation (i.e., the inefficiency from the intertemporal distortion
will be larger than the inefficiency resulting from a suboptimal portfolio) when taxpayer’s preferences
display a high intertemporal elasticity of substitution and a high degree of risk aversion. This occurs
for a broad range of values of the elasticities when the time span is long enough and when the optimal
portfolio adjustment is towards more risky assets.

Our analysis also delivers an additional insight. Even when accrual dominates, the efficiency gain,
measured in terms of additional revenue for a given utility level, is likely to be quite small – in our
simulation, the magnitude is never larger, and usually much smaller, than 1 per cent of the revenue
from the capital gains tax. This suggests that costs of compliance, even when they are low, are likely
to offset the efficiency gain from accrual taxation. This may help explain why accrual or retrospective
taxation of capital gains are not usually adopted. We have also highlighted that the two tax regimes
do not have a clear differential impact on risk-taking. Because the statutory tax rate is higher under
the realisation tax system, the government will absorb more risk, thus encouraging the taxpayer to
increase the share of wealth invested in risky assets. However, the lock-in effect discourages the
liquidation of appreciated assets and it may reinforce or counteract risk-taking, depending on whether
the appreciated assets are relatively risky or safe.

Notice that the beneficial effect stemming from the mitigation of the intertemporal distortion of
consumption suggests that it could be efficient to defer taxation even on capital income (e.g., interest
and dividends), as long as it remunerates long-term savings.37 This may help to rationalise the practice
in several European countries (e.g., France, Ireland, Italy, Luxembourg and Spain), where the income
of investment funds is taxed only on disposal or redemption of fund shares, even if the income is
qualified as interests or dividends.38

A limitation of the Ramsey-type approach followed in this paper is that no justification is given
for taxing capital gains in the first place. In particular, by assuming a representative household,
we neglected any distributive advantage of levying taxes on capital income. Obviously, under these
assumptions, it would be optimal to remove all intertemporal distortions: the tax wedge on capital
income should be zero and revenue should be efficiently collected through a lump-sum levy. However,
unless one argues that an optimal tax must involve a tax wedge increasing indefinitely with time,
as implied by accrual taxation, the trade-off we have studied in our simplified framework would
still be present in a more complex setting; such a trade-off depends on the relative costs of two
different ways of implementing any optimal level of capital gains taxation. In a richer framework,
the relative merits of realisation and accrual would also depend on any differential effects these two
alternative approaches for taxing capital gains may have on the ability of governments to redistribute
income, provide insurance or fight income shifting. The analysis of these effects is left for future
research.

37 There is no equally compelling reason to allow deferral in the case of short-term savings in liquid assets, such as a bank deposit.
38 Branzoli et al., 2020.
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