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I. INTRODUCTION

This paper sets out some simple analytics of optimal tax administration, focusing on three
questions.

The first concerns the usefulness, or otherwise, of the concept of the ‘compliance gap:' the
difference between the amount of tax legally due and that actually collected. This is an intuitively
appealing indicator of the effectiveness of a revenue administration—with clear advantages, for
instance, over the simple comparison of cost-revenue ratios (i.e., administration (and/or
compliance) costs relative to revenue raised) that has traditionally been a focus in assessing the
performance of tax administrations. Reflecting this appeal, the calculation and analysis of
compliance gaps has become a major focus of effort in the last few years—and interest
continues to grow: they are now regularly produced for a range of taxes in the U.S. by the
Internal Revenue Service (IRS, 2012) and in the U.K. by HMRC, for example, and for the VAT in the
member states of the European Union.2 While many technical questions arise in measuring and
analyzing compliance gaps, a more fundamental criticism is leveled by Gemmell and Hasseldine
(2014). They stress that its mechanical construction abstracts from behavioral responses, which
means, for instance, that measures which reduce the compliance gap may also reduce real
activity and hence perhaps even revenue: an activity may be worth undertaking if the associated
tax collected is below that legally due, but not if that tax is fully remitted. The welfare impact of
administrative interventions thus cannot be inferred simply from associated changes in the
compliance gap. Given too the costs of implementing such interventions, for both government
and taxpayers, it is clear that—while much analysis often proceeds on the implicit presumption
that, whatever the compliance gap is, it is too big—the optimal compliance gap is not zero. The
question then arises: What exactly is the ‘optimal’ compliance gap? More generally, how can we
know whether an observed compliance gap is too big or too small?

The limitations of the compliance gap and other indicators in assessing the welfare impact of
administrative actions point to a second and still more basic question: What do policy makers
need to know about the costs and effectiveness of administrative interventions in order to set
them optimally? The analogous question on the policy side has received considerable attention,
with much of the recent literature focusing on the circumstances in which the elasticity of a
reported tax base with respect to the net-of-tax statutory rate? is a sufficient statistic for the
choice of marginal tax rate. An extensive empirical literature focuses on estimating this elasticity,
particularly for income taxes, in which setting it is known as the elasticity of taxable income.* But
what of the administration side? The characterization of optimal interventions has certainly

2 See HMRC (2015) and European Commission (2015) and, on tax gap analysis more generally, Keen (2013) and
IMF (2015).

3 That is, unity minus the tax rate.

4 An extensive review of the literature on the elasticity of taxable income is provided by Saez, Slemrod and Giertz
(2012).



received some attention (starting with the classic treatment in Mayshar (1991)), but leaves open
the question of whether there are concepts analogous to the taxable income elasticity that might
prove equally useful in guiding empirical work on the under-studied issue of the proper extent
and design of administrative interventions.

The third question is at the heart of much practical policy debate. Policy makers facing a need to
raise more revenue have broadly two alternatives: to raise rates, or to devote more resources to
improving tax compliance. Rhetoric on this abounds, but theory has provided little guidance on
this most basic of policy choices: Is it better to raise an additional dollar of revenue by raising
statutory tax rates or by strengthening tax administration so as to improve compliance? Closely
related to this is the question of how constraints on one dimension of tax system design affect
the optimal choice of the other: if, for instance, tax administration is weaker than would ideally
be the case, does that call for higher tax rates than would otherwise be optimal, or for lower?
The key to the answers to these questions set out in this paper is the concept of the enforcement
elasticity of tax revenue: the responsiveness of revenue collected to administrative interventions
(one such elasticity, in principle, for each instrument of administration). This is the central
contribution of the paper, and is the administration-side analogue to the elasticity of taxable
income, acting, in the same way, as a sufficient statistic for the behavioral impact of
administrative interventions that encompasses effects on the levels of both true and concealed
activities. At an optimum, the enforcement elasticity is equated to a straightforward variant of the
usual cost-revenue ratio, a simple rule that also provides a clear role for a quantity that, with little
theoretical rationale, has been a center of attention in the traditional literature on (and practice
of) tax administration (dating back at least to Sandford (1973)). And the choice between policy
and administrative measures turns on the balance between these two elasticities, along with an
even simpler form of the cost-revenue ratio. The optimal compliance gap is characterized, in a
benchmark case, by a simple inverse elasticity rule, the relevant elasticity in this case being that
of evasion with respect to enforcement; more generally, the optimal gap also reflects the distinct
reactions to administrative actions of both real earnings (as stressed by Gemmell and Hasseldine
(2014)) and (legal) avoidance.

Section 2 establishes core results in a simple benchmark case,> and section 3 then considers a
variety of extensions. Section 4 discusses the estimation of enforcement elasticities, and section 5
concludes.

II. ANALYZING TAX ADMINISTRATION: A SIMPLE FRAMEWORK

To start with a simple and standard case (along lines similar to both Chetty (2009) and Slemrod
(2001))— taking this as a metaphor for wider circumstances in which both earning and

> Creedy (2016) provides a graphical exposition of this and other propositions presented here, and illustrates
them using explicit functional forms for the key relationships.



concealing a tax base are costly— consider a representative individual with quasi-linear
preferences (this being the first of several assumptions relaxed in the next section) of the form

W =x-9¢0 + v(g 1

where x denotes private consumption, [ hours worked and g public spending from which the
consumer directly benefits; ¢ and v are both strictly increasing and, respectively, strictly convex
and concave. Public spending is financed by a proportional tax on income at rate t.° so that
consumption is given by

x=wl—-tWwl—-2¢e) - cle,a) (2)

where w is the (exogenous) wage rate, e the amount of income not revealed to the tax
authorities, ¢ the private costs associated with that failure to reveal (discussed furtherin a
moment), while a—central in what follows—is some enforcement parameter’ that is at the control
of the tax administration. This last is defined so that higher values of a increase both the private
costs of inaccuracy in revealing income and the marginal cost of inaccuracy, so that ¢, > 0 and
Cea > 0.2 For the present, we take a to be a single continuous variable, such as the probability of
audit or the ease of remitting payment. In practice, of course, there are many types of intervention
available to tax authorities, and, somewhat less straightforward to handle, many important
administrative reforms (such as the introduction of a large taxpayer unit) that are best thought of
as discrete changes. These two possibilities are among the extensions considered in Section 3.

We refer to c interchangeably as costs of compliance or of concealment. The former is the more
familiar term in the literature (by which we will calibrate some of our results), and calls to mind the
costs that may be incurred by the effort to reveal taxable income with full accuracy (a complicated
form to complete, for instance), so that ce < 0. The latter term, on the other hand, calls to mind the
costs incurred in hiding income from the tax authorities (which might reflect not only the risk of
penalty, distortion of commercial activities and the like, but an intrinsic preference for honesty), in
which case ce > 0. Both concerns can be accommodated within the general formulation here. It might
well be, for instance, that c is U-shaped in e, with some least-cost level of under-declaration relative
to which it is costly to be either less or more dishonest. No taxpayer, however, will under-declare at a
point at which ce < 0, since a little more concealment would then reduce both tax paid and non-tax

6 There is, thus, no demogrant; the implications of nonlinear taxation are considered after Proposition 1 below.

7 Describing administrative interventions in terms of enforcement might seem to neglect the encouragement of
voluntary compliance that many tax administrations see as a core part of their work. But this usage is for brevity
only, and the framework here can be interpreted to encompass, for example, not only what Alm (2014) calls the
‘enforcement paradigm’ of tax administration but also his ‘service’ and ‘trust’ paradigms. Measures which
encourage voluntary compliance, for example, such as prepopulating returns, can be seen as increases in o that
make it easier to be honest (equivalently, harder to be dishonest), so that cea > 0, just as is assumed below.

8 Derivatives are indicated by subscripts for functions of several variables, and by primes for functions of just one.



costs c. For simplicity, we therefore assume throughout that ce > 0, cee > 0, and that the taxpayer
chooses strictly positive concealment.

Substituting (2) into (1), with g exogenous the individual's choices of hours worked and concealment
are characterized, respectively, by the necessary conditions (1 - jiw—¢() = 0and t —ce(e, a) = 0 (so
that, as just noted, ce > 0 in equilibrium), which define solutions ((t, w) and e(t, o), with

ea = —Cea/Cee < 0. Note that labor supply is independent of enforcement, reflecting the independence
of concealment costs from income; this means that the Gemmell-Hasseldine (2014) critique cannot
be captured in this setting, a point returned to later.

Administration costs are taken to be simply a(a), with @’ > 0, so that the government’s budget
constraint is

g +ala) =t.(wl—e), 3)
which, combined with (1) and (2), implies social welfare of
Wt,a)=wl—t.(wl—e)—cle,a) — o) + v(t. (Wl — e) — ala)), 4)

the assumption here being that private concealment costs are real social costs, not transfers (such as
fines);? this too will be relaxed later.

For the government's choice of tax rate, differentiating in (4) and using the envelope property gives
the necessary condition?®

Wt =—z+ U'. (Z + tZt) = 0, (5)
where

z(t,a) = wi(t,w) —e(t, @) (6)

denotes taxable income. Rearranging this gives the well-known condition

t_ (v’—l) 1 -
1-t  \ v J E(z1-t)’ %

where E(m, n) denotes the elasticity of m with respect to n. This is the familiar result that the
elasticity of (reported) taxable income, E(z, 1 - t), is a sufficient statistic for the marginal welfare

9 Note that the private costs of evasion are considered as social costs, even though the objective of evasion is
anti-social. Thus, we do not ignore—or discount—the welfare of an evader just because they evade.

01t is sufficient for the second-order condition to be satisfied that z (the sign of which depends on third
derivatives of ((t) and c(e, a)) be non-positive.



impact of a change in the tax rate, with a higher elasticity implying, all else equal, an optimally
lower tax rate. This evidently remains true in the presence of administration costs of the form
a(a). By way of illustration, suppose (here and in later examples) that the marginal social value of
spending v'is 1.2, and the elasticity of taxable income is 0.25 (around the mid-point for the
long-run elasticity from the review in Saez et al. (2012)). Then (7) implies an optimal
(tax-inclusive) tax rate of 40 percent.

A. Optimal Administrative Interventions and the Enforcement Elasticity

Now, however, the government also determines the extent of its enforcement activity, a. For this
less studied margin of choice, the necessary condition!! from (4), again using envelope
properties, is

W, =—c, +V'(tz, —a,) =0, (8)

so that the additional revenue gained from stricter enforcement is equated to the associated
additional compliance and administration costs, with the latter weighted more heavily than the
former because they need to be paid for from distorting taxation. This is a standard condition for
the optimal size of a tax administration,*? one immediate and familiar implication being that the
real resource cost to the private sector of complying with its tax obligations means that it is
generally not optimal to take enforcement up to the point at which tax revenue, net of
administration costs, is maximized (unless the marginal social value of additional revenue is
infinitely large). What does not seem to have been noted, however, is that this condition can be
expressed as a simple elasticity rule: an administration side analogue to (7). For this, define

a(cq/v")+aaq

¢ ©)

tz

to be the adjusted marginal cost-revenue ratio, in the sense that the numerator is a linear
approximation®? to the sum of compliance and administration costs, with a greater weight on the
latter for the reason just noted. Then it is straightforward to write (8) as

¢ =E(z,a), (10)

11 The second-order condition is satisfied if zq« < 0, which again depends on third derivatives.
12 This condition is implicit in Mayshar (1991).

13 Given the further reasonable assumptions that c(e, 0) = a(0) = 0.



where, for reasons we comment on further below, E(z, a) will be referred to as the enforcement
elasticity of tax revenue. Thus:

PROPOSITION 1: At an optimum, the enforcement elasticity of tax revenue is equal to the adjusted

marginal cost-revenue ratio.

The enforcement elasticity is thus a sufficient statistic for the behavioral response to
administrative measures in much the same way that the more familiar elasticity of taxable income
is sufficient in respect of rate changes. As in that case, the distinct effects on actual and
concealed incomes are immaterial, with only the impact on reported taxable income z
mattering.}* And the reason is the same: this is all that is relevant for the government’s revenue
concern, and marginal shifts between the two have no impact on consumer welfare. Summarized
as an elasticity, this effect is then balanced against the associated marginal implementation costs,
recognizing the difference that administration costs are socially more costly than compliance
costs. (Proposition 1 can of course also be expressed as an administration-side inverse elasticity
rule, a twin to the Ramsey rule or (7) above, equating the adjusted marginal revenue-cost ratio to
the inverse of the enforcement elasticity).

A word on terminology. Given the assumption here of a proportional income tax, the elasticity of
reported taxable income E(z, a) is identical to the elasticity of tax collected (gross of
administration costs) T, say, where in this case T = tz. In more general circumstances, it is the
latter, E(T, a), that is the relevant quantity; as is easily seen by reworking the analysis above for
the case of a piecewise linear tax schedule.!> Hence it is the elasticity of tax revenue that is
relevant for administrative actions, rather than that of taxable income which is the focus in
considering the choice of tax rate.

Notable too is that Proposition 1 establishes a clear analytical significance for the cost-revenue
ratios that much of the literature on tax administration has traditionally been focused on. What is
needed, ideally, are estimates of the marginal compliance and administration costs associated
with changes in enforcement interventions. These, however, are not readily available. Some
progress can be made by supposing—temporarily— that implementation costs are linearly
homogenous in enforcement efforts, so that aca = c(a) and aa« = a(a). Then the right hand side
of (9) is exactly the sum of compliance and administration costs relative to revenue collected,

14 This distinction is not germane in the simple model of this section, in which enforcement does not affect labor
supply, but Proposition 5 below will show that the enforcement elasticity remains sufficient in much more general
circumstances, in which enforcement does affect both labor supply and non-compliance.

15 In this case, tax paid can be written as T[z(q, t)] = t(z - h)+To, where h is the lower bound of the reported
income range over which the marginal rate t applies and Ty is the tax owed on income of h. Quasi-linearity of
preferences means that the first-order conditions both of the individual and for welfare maximization remain as
above. Since tz, = T, rearranging (8) and dividing by T gives ¢" = E(T, a), where ¢" = (a(co/V) + aa) /' T.



with the former divided by the marginal value of public funds—which are quantities that have
received considerable attention in the literature. We do not attempt a comprehensive review of
the extensive literatures on estimating compliance!®and administration costs,'” but to put flesh
on Proposition 1 take as illustrative values that may be reasonably appropriate in thinking about
the personal income tax in the United States: the cost of the IRS being about 0.6 percent of
revenue collected, we take a/tz = 0.006 and, following Slemrod (2004), who puts the cost of
complying with the personal income tax in the United States at around 11 percent of revenues,
take ¢/tz=0.11.18 With v’ = 1.2 as above, Proposition 1 then implies an enforcement elasticity at
the optimum of around 0.1; an elasticity higher than this would warrant additional spending on
implementation.

More plausibly, however, and as assumed in the analytics, one might suppose both compliance
and administration costs to be convex in ¢, in which case ¢ exceeds this adjusted sum of
implementation costs. Proposition 1 then implies that, at an optimum,

(ce)/v *) +a(a)

tz

<E(z ). (11)

Observed adjusted average implementation costs thus set a lower bound on what the
enforcement elasticity must be if the observed position is optimal. But all this, of course, begs the
question of the likely value of the enforcement elasticity, which is taken up in section 4.

16 Estimates of compliance costs have been made in many countries, but comparability between them is
problematic because of differences in methodology as well as the conceptualization of compliance costs itself
(for example, whether these should be conceived of as pertaining to social or to private costs, the latter implying
that one should subtract private benefits of tax remittance such as interest from delayed tax remittance) and
which kinds of taxes are referred to. Evans (2003) provides an overview of this literature as of more than a decade
ago, revealing that the range of estimates is huge, from 0.45 percent of revenue for U.K. excise taxes to between
49 percent and 56 percent for the personal income tax in India, with the estimates being on average much higher
in developing countries, followed by Australia and New Zealand, then the United States and Canada, with the
lowest estimates from Europe. None of these studies seriously attempts to estimate the marginal compliance
costs with respect to tax-system instruments. Slemrod (1989) uses micro data from a taxpayer survey of
compliance costs to understand its determinants. The analysis suggests that the taxpayer hours part of
compliance costs go up with a taxpayer's marginal tax, but not to a significant degree; the dollars spent for
professional assistance does have a positive significant association with the marginal tax rate, but in one of the
two specifications this appears only for itemizers.

17 OECD (2015, Table 5.4) presents values of a/z for 53 countries for 2013. These are not directly comparable
because the definitions of both @ and z vary across countries. For the U.S. and UK. the numbers are 0.47 percent
and 0.73 percent respectively. Of the 31 OECD countries with comparable data, the median is 0.85 percent. For
the 19 non-OECD countries for which data are provided, the median is 0.87 percent. The report does not
investigate the marginal administrative cost with respect to tax enforcement instruments.

18 Note that the administrative cost ratio here refers to all taxes that the IRS handles, while the compliance cost
ratio refers to the income tax alone. Using them in conjunction is not problematic so long as the cost ratios for
income and other taxes are broadly similar.
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B. The Optimal Compliance Gap

As noted in the introduction, tax administrations are now showing great interest in measuring
compliance gaps: the difference between tax legally due and that collected. In the current
context, that gap is G = te /twl = e / wl. Noting from (6) that the enforcement elasticity can be
written as

E(z.a) = — (%) Ee, a), (12)

where E(e, ) < 0 is the elasticity of evasion with respect to enforcement, and that e/z = G/(1 -G),
it follows from (10) that the result in Proposition 1 implies:

PROPOSITION 2: At an optimum, the compliance gap is given by

G _ _~¢

1-G  E(e,a)

(13)

The optimal compliance gap is thus characterized by a simple inverse elasticity rule, with the
relevant elasticity being the enforcement elasticity of evasion E(e, a), and the factor of
proportionality being the adjusted marginal cost-revenue ratio.

As Proposition 2 makes clear, the compliance gap itself—unlike the enforcement elasticity—is
not a sufficient statistic for the behavioral impact of administrative measures. It is, nonetheless,
the focus of considerable attention in revenue administrations, having the merits of being both
readily explained to a wide variety of stakeholders and relatively straightforward to quantify. In
that context, equation (13) provides a route from the measurement of compliance gaps to
assessing the appropriateness of enforcement efforts: the aggregate compliance gap of 14.5
percent reported by the IRS,* for instance, can be optimal in this setting only if a 10 percent
increase in spending on the IRS would reduce evasion by about 5 percent—and the gap ought to
be lower if (and only if) the impact on evasion is greater. Judging whether or not this is likely to
be the case, and applying Proposition 2 more generally, requires empirical knowledge of the
responsiveness of evasion to administrative interventions, of which there is very little.2°

C. Balancing Policy Measures and Administrative Interventions

The conditions (5) and (8) for the optimal choice of tax rate and enforcement each hold, of
course, even if the other policy is not optimally set. The nature of the implied relationship

19 Internal Revenue Service (2012).

20 Gorodnichenko, Martinez-Vazquez and Peter (2012), which examines this in the context of the flat tax reform in
Russia, is a rare example.



11

between the two instruments, however, is not immediately obvious, Suppose, for instance, that
administrative intervention o is for some reason constrained below its level at the full optimum.
Is the best response to set the statutory tax rate higher than at the full optimum, in an attempt
to offset the weak administration? Or is it to set a lower tax rate, so as to limit the erosion of the
base by under-controlled evasion? Applying the implicit function to the first-order condition for
the choice of tax rate, equation (5), and assuming for simplicity that v’ is constant, the sign of
the slope of the best response function t(a)?! is given by

Wig = —(0' —1e, — V'tey, (14)
and hence, recalling that e« < 0O:

PROPOSITION 3: The statutory tax rate and enforcement are strategic complements (dt/da > 0) if

erq < 0.

The direction of the relationship between the policy variables is thus indeed ambiguous, with a
key role played by the cross-effect e;,: the impact that each has on the marginal effect of the
other on the extent of evasion. If, as might plausibly be supposed, the marginal impact of a
higher tax rate in encouraging evasion, e; > 0, is dampened by more effective administration, the
two are strategic complements: that is, the best response to weaker administration is to set a
lower tax rate than would otherwise be the case; conversely, the best response to a higher tax
rate is greater administrative effort.

The appearance of the term e, in Proposition 3 reminds us that the elasticity of taxable income
with respect to the net-of-tax rate is endogenous to enforcement activities, as stressed by
Slemrod and Kopczuk (2002). And it highlights too that, by the same token, the enforcement
elasticity of taxable income is endogenous to the tax rate. Through the dependence of taxable
income z(t, @) on both the tax rate and enforcement, each elasticity thus depends on the other
instrument. Indeed there is a simple symmetry between these cross-effects, with?

0E(z,1—1t) _ 0E(z,a)
dln(a) ~ dln(1-1t) (15)

21 The sign of the slope of the best response a(t), defined by equation (8), is of course the same. Stability of
adjustment to the full equilibrium in line with best responses is implied by concavity of W (t, ).

22 To see this, denote the taxable income elasticity by E17¢, so that zE1~% = —(1 — t)z,. Differentiating with
respect to @ and multiplying by a/z gives

E'™"  —(1-t)az,

E¢EV"t +
da z

(continued...)
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This has convenient implications. Suppose, for instance, it is known that an increase in
enforcement reduces the elasticity of taxable income; then it must be the case that an increase in
the tax rate increases the enforcement elasticity.

Combining the two necessary conditions, this analytical framework also gives some simple
insights into one of most basic problems faced by policy makers: whether to finance additional
public spending revenue by increasing statutory tax rates or by administrative strengthening to
reduce noncompliance. Calculating the welfare impact of increasing o while reducing t so as to
leave unchanged public spending g (spending, that is, other than on administration itself) gives:?3

PROPOSITION 4: At the margin, it is better to raise additional revenue by strengthening
enforcement than by raising the statutory tax rate if and only if

E(z,q) > Zattd _pe,q _p) (ﬁ) (ﬂ) (16)

tz tz

At a full optimum, of course, this condition holds as an equality.?* The proposition speaks,
rather, to the policy makers’ problem of finding that optimum. It implies—as one might now
expect—that, starting from some arbitrary initial position, the case for raising additional
revenue by spending additional resources on enforcement rather than by raising tax rates is
stronger the higher is the enforcement elasticity (because administrative measures are then
more productive of revenue) and the higher is the usual elasticity of taxable income (because
that means a higher welfare cost of a tax rate increase). Lower (unadjusted) implementation
costs, relative to initial revenue, also naturally favor enforcement actions, but their
composition matters: higher compliance costs matched by reduced administrative costs point
towards the use of enforcement actions because, as noted earlier, their financing does not
come from distortionary taxation. All else equal, a higher tax rate also favors enforcement.

where E* denotes the enforcement elasticity. Similarly differentiating with respect to t in E* = az, gives, after
multiplying by —(1 —1t)/z,

0E® —(1—t)azy
1~tpa _ (1 _ ¢y oo\ H%%at
E7'EC—(1-1t) 5 ~

Combining these two equalities gives (16).
2 That is, evaluating
dt
AW =W, ——|g + Wq
using the implication of (3) that

dt a, —tz,

E'g_ Z+tz,

and assuming that tzq - aq > 0 in the initial position.

24 This can be seen by substituting for v' in (10) from (7).
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This condition again invites illustrative calculations. With the same assumptions as above, for
instance, at a (tax-inclusive) tax rate of 40 percent, enforcement is the preferred source of
additional revenue if and only if the enforcement elasticity is 0.1 or more.

III. EXTENSIONS

The framework above is of course highly stylized. This section considers a series of
generalizations, in each case doing so relative to that simple case, beginning with two that are
very straightforward (multiple administrative instruments, perhaps with a fixed administrative
budget, and more general preferences) before turning to others that bring in more subtle
considerations (transfer costs, multiple households, more general forms of concealment cost, and
discrete reforms).

A. Multiple Instruments, Fixed Administrative Budget

Tax administrations of course have many types of administrative intervention at their disposal
(numbers and intensity of desk and field audits, quality and availability of customer services, the
intensity of debt recovery actions....). This is readily incorporated in the framework above.
Thinking now of a in (4) as a vector of instruments, a = (ay, ..., an), the necessary condition on ax
is that

E(z, ai) = ¢y (17)

where ¢y = (ay(cq, / V') + axay,) / tz. This gives a simple analogue of Proposition 1: at an
optimum, the elasticity of revenue with respect to the kth instrument is equated to its associated
adjusted marginal cost-revenue ratio. Proposition 2 also generalizes very readily: for each
instrument, the ratio of the adjusted marginal cost-revenue ratio to the enforcement elasticity of
evasion is equated to the common value of the (gap-exclusive) compliance gap.

Over the shorter term at least, tax administrations may also face the constraint of an overall
budget constrained below its fully optimal level. Adding to the government’s problem the
constraint (which we assume to bind) that a(a) < G, it is readily shown?® that E(z, o) — ¢pi > O for all
{ and that for any two instruments ox and a;j,

E(z,ar)—d _ Al (18)
E(z.a;)-¢; ajaaj'

» Assuming that a;ja,; > 0.
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An administrative budget fixed below its optimal level thus requires that the revenue elasticity for
each instrument optimally remains above its adjusted cost-revenue ratio, to an extent that is
greater, all else equal, for instruments that are administratively costlier.

B. General Preferences

The key result on the significance of the enforcement elasticity, Proposition 1, remains
unchanged if preferences are instead of the general form W(x, [, r), except that the marginal
valuation of the public good becomes Wi/Wx rather than v’; and the same is true of all results
that rely on the manipulation of the first-order conditions for welfare maximization (including
Proposition 4 on the balance between policy and administrative measures). What does change
are results that rely on the independence of real earnings from enforcement, which typically does
not hold in this case; the implications of this emerge more clearly in the discussion of general
implementation costs below.

C. Transfer Costs

Suppose that, as in Chetty (2009), some proportion u of the compliance costs c(e) incurred by the
taxpayer involves not real resource use but rather transfers to others—such as, for instance, fines
or any part of payments to tax advisers that represent rents; and that the social value of these
exactly equals the cost to the taxpayer. The costs in (4) then need to be replaced by (1 - u)c(e) :
only the non-transfer component is a genuine social cost. In this case, the elasticity of taxable
income ceases to be a sufficient statistic for evaluating behavioral response to a tax rate change:
as Chetty (2009) shows, it is replaced by weighted average of that and the elasticity of labor
supply with respect to the tax rate.

From the administrative perspective, however, it is easily seen that the enforcement elasticity
remains sufficient, the only change to the analysis above being that the clarification that the
relevant marginal cost- revenue ratio ¢ should reflect only the proportion 1 - of compliance
costs that relate to use of real resources. With this natural amendment, Propositions 1 to 4
continue to apply as stated above.

D. Many Households

Now suppose that there are many households, differing (only) in their wage rate, ws, so that,
denoting indirect utility by u(w, t, ), the objective function becomes, in straightforward notation,
Qlu(wy, t, a), ..., v(wn, t, a)] for some social welfare function Q.

Maximizing with respect to t, the condition analogous to (7) now involves individual-specific
elasticities of taxable income, z», weighted by corresponding social marginal valuations.?®

26 As discussed, for example, in Slemrod and Gillitzer (2014).
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Maximizing with respect to a, however, the independence of evasion from the wage rate and
additive separability of u in spending g are readily seen to imply that equation (8) continues to
apply, and hence so too do Propositions 1 through 3. This robustness of those results—with
distributional considerations material to the relevance of the aggregate taxable income elasticity
but not to that of the aggregate enforcement elasticity—is striking, though it is clearly sensitive
to the commonality of the extent of evasion across all households, which is implied by the strong
assumptions on the structure of implementation costs that we turn to next.

E. More General Implementation Costs

The formulation of implementation costs c(.) above is restrictive in at least three respects. First, it
assumes that the costs of concealment are independent of earnings, which carries the implication
that real effort [ is unaffected by enforcement activities o: one might instead expect it to be easier
to hide any given dollar amount of income the greater is true income. Second, it also fails to
distinguish between evasion and avoidance (meaning by the latter the reduction of legal liability
other than by reducing real earnings). This matters, in particular, in calculating compliance gaps,
which usually — though not always 2 — consider only illegal non-payment. These two
considerations point to concealment costs of the more general form c(wl, e, s, &), where s denotes
the amount of income on which tax is avoided, so that reported taxable income is now

z=wl—e—s. (19)

The third limitation is in assuming that administration costs are independent of the scale of the
tasks facing the administration, one natural way of allowing for monitoring and processing
costs being to now suppose that these take the more general form a(a, z), with az > 0.

With these generalizations, the objective in (4) is replaced by

W(,a)=wl—t.(wl—e—s)—c(wle,s,a)—
o)+ v(t. wl—e—s)—ala,wl—e — s)) (20)

where now the individual’s choices are described by functions I(t, o), e(t, &) and s(t, &).28 With
real labor decisions now affected by enforcement, and three choice variables, the comparative
statics of behavioral response are evidently now much more complex. The appendix considers
the special case in which there is no avoidance, showing that few clear-cut results emerge. Quite
subtle restrictions on the structure of concealment costs c(wl, e, &) are needed, for instance, even
to be sure that E(z, 1 - t) and E(z, a) are positive. There is thus a hint, for instance, not wholly

?7In the U.K,, for instance, official estimates of the VAT gap include avoidance.

28 Dependence on the wage rate, inessential from here, is suppressed.
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implausible, of a Laffer-type effect by which enforcement can be taken to a point at which it
reduces reported income, though of course—and as will be verified momentarily—this cannot be
the case at an optimum.??

In this more general setting, the necessary condition on the choice of tax rate implies that

t-a; (v’—l) 1 )1
1-t  \ v JE(z1-t) (21)

The elasticity of taxable income thus remains sufficient; the only change relative to the usual
result in (7) is that, all else equal, the optimal tax rate is higher: because dealing with taxable
income is costly, the attractions of expanding it by reducing the tax rate are lower.

In terms of optimal enforcement, defining

_ a(cq/v )taaq

@ tz—za, (22)
and rearranging the necessary condition on the choice of a gives:
PROPOSITION 5: In this more general setting, optimal enforcement is characterized by the
condition
® =E(z,a). (23)

This differs only very modestly from the condition for the basic case in Proposition 1, the only
change (comparing ® and ¢) being that (approximated) costs are now expressed relative not to
gross revenue tz but to revenue net of approximated marginal administration costs, t — zaz.*

The implied characterization of the optimal compliance gap changes more fundamentally.
Recognizing that the income on which tax is legally payable is reduced by the amount of
avoidance, this gap is now naturally expressed as

e

G =

(24)

wl-s'

while, recalling that z = wl - s — ¢, the enforcement elasticity can be expressed as a weighted

2 Indeed equation (A.8) in the appendix leaves open the possibility that tighter enforcement might even increase
the amount of evasion, e: by increasing the marginal value of true income in concealing evasion, it might lead to
an increase in true income which then reduces the marginal cost of concealment and so tends to increase
evasion—an effect that (absent other restrictions) it seems might dominate others that tend to reduce evasion.

30 As anticipated after Proposition 1, this confirms that the enforcement elasticity is a sufficient statistic for
behavioral response when enforcement affects both labor supply and evasion/avoidance.
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average of the elasticities with respect to enforcement of evasion and of legally liable income:

wl-s

E(z,a)z—gE(e,a)+( )E(Wl—s,a). (25)

z
Using (24) and (25) into (23) gives:

PROPOSITION 6: In this more general setting, the optimal compliance gap satisfies

G _ —(P-EWwl-s,a))
1-6  E(e,@)-E(wl-s,)’

(26)

Relative to Proposition 2, there are two differences in the characterization of the optimal
compliance gap.3! The first is straightforward: to the extent that processing taxable income is
costly, this (through the term in @) tends to imply a higher optimal gap, as one would expect.
The second operates through the elasticity of taxable income, wl - s. If tougher enforcement
leads to a reduction in legally taxable income, so that E(wl -s, a) < 0, this implies an optimal
compliance gap that is higher than the simple inverse elasticity rule of Proposition 2 implies. The
reason is clear: additional enforcement is undesirable to the extent that it worsens the tax-
induced reduction in true income wl (along the lines of the argument in Gemmell and Hasseldine
(2014)) or simply shifts the taxpayer from evading to avoiding. Plausible though it may be to
expect such effects, however, they are not theoretically assured, given the ambiguities noted
above; the sign of E(s, a), for instance, seems likely to depend on whether evasion and avoidance
are complements or substitutes.

F. Discrete Administrative Reforms

Many administrative changes—both major, such as movement to a semi-autonomous revenue
agency, and more routine, such as a change in reporting requirements—are best thought of
discrete changes in a, from oo to a1, say. To see how these can be accommodated in the present
setting, it is clearest, in returning to the basic case of section 2, to suppose that v’ is constant.
With labor supply then unaffected by this reform, the change in welfare implied by (4) is, in
obvious notation,

AW =W, —W, = @' — 1tAz —v'Aa — Ac (27)

where Ac = c(e1,0u)- c(eo,00), rearranging which implies:

31 We are unable to sign E(e, @) - Ewl - s, ), but assume it be strictly negative; re-interpretation of the
proposition is straightforward if this is not the case, but with the counter-intuitive implication that, for instance,
higher marginal administration costs a, imply an optimally smaller compliance gap.
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PROPOSITION 7: Assuming v’ to be constant, a discrete administrative reform from oo to a1 is
welfare-improving if and only if

(v’—l) (alAz) > al(Aa/Aa)+a1(Ac/vrAa). 28)
vr z1Aa tzq

Comparing with the condition in Proposition 1, the most obvious difference is that the (now arc)
enforcement elasticity is scaled by the marginal value of public funds: the higher is that valuation,
the more likely it is (even apart from the effect through the compliance cost term) that a project
which raises revenue will increase welfare. This is perhaps as one would have expected, the
puzzle rather being why this effect does not appear in the continuous case of Proposition 1. The
explanation, and reconciliation between the two results, lies in the Ac term in (28). This captures
not only the direct effect from the administrative reform, corresponding to ¢, in Proposition 1,
but also that through the induced change in evasion, corresponding to c.e,. The effect on
concealment costs of the latter partly offsets that from the change in revenue; and, as an
envelope property, does so exactly for a small reform, in which case (28), taken as an equality,
reduces to the condition in Proposition 1.32

IV. TOWARD ESTIMATING ENFORCEMENT ELASTICITIES?

The analysis above points to the centrality in designing administrative interventions of
understanding and measuring enforcement elasticities—or, more generally, the marginal revenue
and costs associated with administrative actions. Tax administrations themselves are of course
well aware of this, and commonly cite the additional revenues that they could collect if given
additional resources when making their budget submissions. But these claims are rarely made
public, and in any event are doubtless to some degree self-serving. Beyond that, however, the
issue seems to have received almost no direct empirical attention, in large part because of the
difficulty of constructing well-identified and comprehensive estimates.

We are aware of only a few exceptions. Reviewing the evidence, Alm (2012) reports both
econometric work and lab experiments as pointing to elasticities of reported income with respect

32 To see this more precisely, write the right-hand side of (28) as
(t(eo —ey) +cley, a1) — c(e, a1)) —V'(2; — 2p) — v'(a; — ag) — c(ep, ap), +c(eg, ay).

Dividing by Aa and letting Aa—0, the first term converges to —teq + C.eq, Which, from the necessary condition for
the individual's choice of e, is zero; and the rest converges to the terms in Proposition 1.
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to the audit rate (taking account only of the direct impact) of 0.1 to 0.2, with signs of a decreasing
marginal effect. Direct attempts at estimation have been made by the Internal Revenue Service
(IRS) in the U.S. In 1986, the then Research Director, Frank Malanga, published a paper that
provided marginal revenue-to-cost ratios? for four separate IRS functions; these ranged between
7.0 (for examination) to 26.9 (for delinquent returns). The methodology is not spelled out,
however; it does, though, explicitly exclude the deterrent effect. In more recent work of the same
kind, Hodge et al. (2015) estimate, using IRS administrative data, the marginal revenue-to-cost
ratio for seven different categories of correspondence (as opposed to face-to-face) audits, where
each category relates to one or a small number of specific issues on the tax return (such as specific
deduction items) or special issues that are often present on returns filed late. For each category,
they rank returns by the calculated indicator or risk score, from most to least likely to reflect
noncompliance. For each return, they then calculate (1) the revenue ultimately collected from the
audit, appeals, litigation and collection processes and (2) the total (human) resources costs
expended in all of those stage. From this information they can calculate the cumulative revenue
and cost when moving from the ex-ante most productive audits to marginally less ex-ante
productive ones, and from the cumulative totals approximate the marginal cost-revenue ratio at
the current level of audits in each category. They calculate that the marginal revenue-cost ratio
varies among the seven categories from 4.29 to 9.98; this—using also the data they provide on
total revenues and costs—translates into enforcement elasticities of between 0.60 and 0.99.34
Given also information on associated compliance costs, and a shadow value of public spending,
prescriptions would then follow for both the optimal mix between these enforcement activities
at any given total budget and the appropriate overall budget for each.

The IRS still refers to marginal revenue yields. For example, the Administration’s fiscal 2016
budget request asserts that the $421 million sought for traditional revenue-producing initiatives
are estimated to generate $2,799 million in annual enforcement revenue, “achieving an ROI
[return on investment] of $6.4 to $1.0."” This number does not include the effect that enhanced
enforcement has in deterring non-compliance. Eleven specific initiatives for which funding was
sought are estimated to have ROI's that range from 1.8 to 20.6. Although this is an insightful
methodology, neither the revenue nor the cost measures in this exercise capture the social
benefits or cost of more enforcement. The revenue is only the “direct” revenue collected from the
audited individual, and therefore excludes the “indirect” revenue collected because more audit
coverage translates into a higher perception of detection, which in turn reduces noncompliance
through the classic deterrent effect. Nor does it include a network deterrent effect that operates
through the communication of information from those audited to others to whom they are
connected. If the ratio of direct to indirect effects is uniform, the recommendations for resource

33 Broadly corresponding in the current setting to tzo/aa,.
34 Calculated from Columns 5 and 6 of Table 5 in Hodge et al. (2015).

% Hodge et al. (2015) draw out the implications for the optimal mix at unchanged total administrative spending
(thus ignoring compliance costs).
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re-allocation will be unchanged, but that is a strong and unconfirmed assumption. Moreover,
determining the optimal aggregate amount of resources to allocate to auditing activities of all
kinds does require taking in to account indirect as well as direct effects, so the magnitude of this
ratio is crucial. The central quantity for our model could be several times higher than the numbers
reported above.3¢

IMF (2015) takes a top-down approach to estimating the evasion elasticity, by regressing—for a
balanced panel of 27 countries (EU members and Japan) from 2000 to 2011—the estimated VAT
compliance gap on total expenditure on tax administration and its lagged change (plus the
estimated output gap).?” The identification is within-country only, given the inclusion of country
fixed effects. To address the endogeneity of administrative spending, in one specification the
lagged change in spending is instrumented with the lagged output gap. The estimated impact
of administrative spending on the compliance gap is significantly negative, as might be
expected, while that on the change in spending (when instrumented) is insignificant, which is
also plausible given that additional administrative interventions are likely to take some time to
have effect. The estimated long-run enforcement elasticity is about 0.17.3 The interpretation of
the estimated impact of total administrative spending is not entirely clear, however, since this is
the sum of spending on many different instruments, partly incurred in relation to taxes other
than the VAT, and undoubtedly different countries are making different marginal changes in
these instruments. It is thus very much a reduced form coefficient, and certainly there is no
reason to believe the enforcement elasticity to be the same across all countries in the sample.
One merit of the focus on aggregate compliance, however, is that in principle it does include
deterrent effects. The analysis, in any event, suggests potential value in the use of multi-country
time series of administrative data published regularly by the OECD.**

A new wave of empirical literature is using modern techniques to learn about the impact of
enforcement activities, although they have not yet produced estimates of the elasticities our
model shows to be critical. For example, many tax authorities have recently proven willing to
partner with researchers to design and implement randomized controlled trials to learn about
the impact of certain aspects of tax enforcement. The most prominent example is threat-of-audit
letters, pioneered by Slemrod et al. (2001), who analyzed the results of a randomized controlled
experiment conducted by the State of Minnesota Department of Revenue. Kleven et al. (2011)
conduct a similar audit experiment in Denmark; and Pomeranz (2015) uses a similar approach to

36 Reviewing the evidence, Alm (undated) suggests that indirect effects can be 3-5 times as large as direct.
37 The standard rate of VAT proves insignificant.
38 Keen (2016) elaborates on this analysis.

3% And now being compiled, for a wider set of countries, as a joint endeavor (the ‘International Survey of Revenue
Administrations’) of the IMF, Inter American Center of Tax Administrations (CIAT), Intra-European Organisation of
Tax Administrations (IOTA) and the OECD.
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explore the nature of firm's compliance along VAT chains in Chile. Ortega and Scartascini (2015)
investigate the impact of altering the delivery mechanism of such correspondence from the tax
authority. Other recent research within a rapidly growing field of enquiry*® investigates the
impact of expanding information reporting. Carrillo et al. (2014) examine the effect of a change
of the tax authority’s use of third-party information on reported firm revenues for the corporate
tax in Ecuador. Slemrod et al. (2015) study the 2011 IRS initiative requiring credit-card companies
and other third-party payment organizations to report electronic payments received by
businesses. In principle, these estimated behavioral responses can be used to calculate estimates
of the enforcement elasticities that are critical for policy evaluation. These elasticities—together
with the resource costs (of administration and compliance) involved—are sufficient to evaluate
tax administration reform.

V. CONCLUSIONS

This paper has set out a rigorous but straightforward framework for thinking about the optimal
extent and nature of interventions by a tax administration, one that parallels, and can be closely
integrated with, the powerful frameworks for thinking about optimal tax policy that have been
developed over recent years. The key innovation is a summary measure of the impact of
administrative interventions—the elasticity of tax revenue with respect to some intervention—
that we label the enforcement elasticity of tax revenue. This acts as a sufficient statistic for the
behavioral response to administration in much the same way as the familiar elasticity of taxable
income serves as a sufficient statistic for the response to tax rate changes. Indeed the sufficiency
of the enforcement elasticity is, if anything, rather more robust than that of the taxable income
elasticity: it remains a sufficient statistic for behavioral response, for instance, when concealment
costs are partly transfers, while the elasticity of taxable income does not. Combined with
information on marginal compliance and administration costs, and on the marginal social value
of public spending, the enforcement elasticity is the quantity upon which many key issues in
designing efficient tax systems have been shown to turn.

Some of the questions that can be addressed within this framework are classic ones — the
optimal size of a tax administration, for instance—but others are new and surprisingly under-
studied, such as the characterization of the optimal compliance gap and the substitutability or
complementarity between enforcement measures and statutory rate increases as revenue-raising
devices. A core result here, for instance, is a simple elasticity rule for efficient tax administration:
at an optimum, the enforcement elasticity is equal to marginal compliance and administration
costs relative to revenue raised (adjusting the latter to reflect their being financed from distorting
taxes). This approach thus also provides a clear rationale for all the effort that has been put into
understanding compliance and administration costs, the relevance of which for good policy

40 On which, more generally, see for instance IMF (2015), Slemrod (2016) and Luttmer and Singhal (2014).



22

making has often been taken as obvious rather than carefully articulated. This setting also
enables a simple answer to the very basic question of whether it is better to raise an additional
dollar by increasing statutory tax rates or by tighter administration: this turns out to depend only
on the two key elasticities, those of enforcement and taxable income, and on aspects of
compliance and administration costs. Not least, given the current focus of many tax
administrations on measuring tax (compliance) gaps, it not only raises the often-neglected
question of how one might know if an observed compliance gap is 'too big’ or 'too small’, but
also provides a clear answer: in the simplest case, this too turns on a comparison involving both
the enforcement elasticity and the responsiveness of real activity to administrative intervention.
There are, of course, many limitations to this framework. Some would be fairly easy to
accommodate, such as the possibility, stressed by many tax administrators, that the private
benefits of compliance (such as improved access to credit markets) are significantly under-
estimated by taxpayers. Others are more fundamental: in a many-household context, for
example, the framework here attaches no importance to horizontal equity, either as a welfare
concern in itself or in potentially shaping compliance behavior a caveat that applies, however, to
almost all optimal tax analysis).

The greatest obstacle to practical implementation, however, is the current state of empirical
knowledge. An extensive and long-established literature has produced much information on
compliance and, especially, administration costs, but has focused much more on their levels than
on how they vary with alternative interventions, which is what matters for the efficient design of
those interventions and their comparison with policy measures. Most fundamental, however, is
the lack of empirical information on enforcement elasticities. While tax administrations often
recognize the importance of these elasticities in their budget submissions, they have received
almost no direct attention in the academic literature, and the information that can be inferred
indirectly is very limited. Looking forward, however, there are two reasons to be optimistic. For
one thing, the analysis developed here tells us exactly what empirical quantities to look for, a
necessary but clearly insufficient condition for reaching the goal of an implementable guide to
policy. Second, a new wave of creative empirical researchers, often working in concert with
enlightened tax administrations and armed with modern empirical research designs that promise
compelling identification of causal impacts, are making clear progress. The framework set out
here can, we believe, be helpful in guiding these efforts.

Appendix. Some Comparative Statics

With avoidance s suppressed, the necessary conditions for the taxpayer's problem of maximizing
wl-t(wl-e)—c(wl e, a)— ¢(l) are

wl—-t)—-c,w—¢' =0 (29)

t—c.=0 (30)
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where w = wl. Perturbing this system gives

—Ceqa

—(CpuW? + 0", —CweW] [Cciié] _ [Yi CweW] [gé] 31)

—Cew, —Cee

Inverting, and denoting by A the determinant of the matrix on the left-hand side, which is strictly
positive as a second-order condition, the effects of a tax rate change are given by

dl
A— = —(Cee + Cope)W (32)
de 2 n
A—= —(Copip + Cou)W* + @ (33)
so that, for reported income z = wl-e,
dz _ 2 n
AE = —(Cpe + Cppuy + 2Ce )W — @". (34)

The effects of tighter enforcement are given by

dl
Aa = (Cwecea - Ceecwa)w (35)
de 2 2 .
AE = CowCua - W’ — Coa(CruW® + @"), (36)
from which
dZ n
AE = [Cea(cwe + Ca)w) - Cwa(cee + Ceo())]W2 + 0] ) (37)

Natural assumptions in trying to sign these terms (beyond the convexity assumptions that cee,
cww and ¢” are all strictly positive) are that cea > 0 (tighter enforcement raises the cost of
concealing an additional dollar), cew<0 (higher true income makes it easier to conceal an
additional dollar) and caw < 0 (higher true income blunts the impact of tougher enforcement on
concealment costs). Even with this, however, little can be said. E(z, 1 - t) may be negative; and, if
Cwe is sufficiently negative, so may E(z, a). Further assumptions are needed to sign these terms.
The elasticity of taxable income will be strictly positive, for instance, if (and only if) cee + Cew >
—(Cww + Cwe), SO that increasing both true income and evasion by $1 increases the marginal cost
of concealment (ce) by more than it increases the marginal benefit of earnings in facilitating
concealment (—cw).
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