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Abstract:

In a unionised labour market, a subgtitution of a payroll for a income tax will not dter employment if
tax obligations are fulfilled. However, if workers or firms can evade taxes this irrdlevance result might
no longer goply. This will especidly be the case if the fine for tax evason depends on undeclared
income or wage payments or if withholding regulations prevent optima evason choices. In such

instances, tax evasion opportunities make the legal incidence of taxes an important determinant of their
economic incidence.
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1. Introduction

The legd incidence of atax isirrelevant for its economic incidence. For the labour market this "most
basic theorem of public finance' (Blinder 1988, p. 12) impliesthat it does not matter for the
employment level whether taxes are paid by workers or firms. However, empiricdly the irrdevance
proposition is not always supported (Camfors 1990, Lockwood and Manning 1993, Tyrvéinen
1995). Moreover, there are theoretical arguments why the legd incidence of taxes can affect the
economic incidence. If, for example, the tax bases of income and payroll taxes differ, abdanced-
budget subgtitution will dter the progressivity of the tax system. Since changesin tax progresson
usudly affect employment in modes of imperfectly competitive labour markets, atax reform can dter
the market outcome.® A further explanation for ashift of taxes to influence employment isthat the
dternative income might depend on one tax rate but not the other (Muysken et d. 1999, Goerke
2000).

In this paper, an additiond channd is established by which ashift from a payroll to an incometax can
affect employment: tax evasion by workers or firms:2 In particular, a shift from alinear payrall to a
linear income tax will raise employment in an economy in which trade unions set wages, if the pendty
for tax evasion by workers not only depends on the evaded tax but aso on the undeclared income
and if the measure of the workers absolute risk-averson is not decreasing too strongly with income.
The intuition for the employment effects can best be derived if initidly a pendty which depends on
evaded taxes instead of undeclared income is considered. In this case, a shift of the tax burden from
workersto firms does not dter employment because al the employees payoffs remain unaffected by
the tax reform, while the firms tax evason activities are independent of the tax rate and the wage.
Hence, the gain from changing the net wage for the trade union is the same as before the variation in
the tax structure. Accordingly, the net wage and dso labour costs and employment remain congtant.
However, if the pendty for tax evason by workers aso depends on the undeclared income, a higher
income tax rate will not increase the pendty for agiven level of wages and tax evasion activities.
Therefore, the pendty falls reaive to the case of being a function of the evaded tax. Thus, given a
constant Arrow-Pratt measure of absolute risk-averson, an increase in the income tax raisesthe
incertives to evade, relative to the case of the pendty being afunction of the evaded tax. Since higher
evasion reduces the effective tax burden and because workers are risk-averse, the union'sgain froma
higher wage declines. The cogts of a higher wage owing to the reduction in employment remain the
same because of the separability of the firm's employment and evasion decisons. Thus, the wage rises
less grongly. As a shift from an income to a payroll tax leaves employment unaffected in aset-upin
which the pendlty isafunction only of the evaded tax, aless pronounced wage increase implies more
employment.

1 See, inter alia, Holm and K oskela (1996) and K oskelaand Schob (1999). Holmlund (1981) demonstrates the validity
of the tax base argument in the context of a competitive labour market.

2 Thisfinding is foreshadowed by Slemrod and Y itzhaki (2000, p. 34) in their forthcoming Handbook of Public Eco-
nomics article. "Introducing avoidance and evasion ... calls ... into question (that) in the long run the incidence of a
tax levy does not depend on which side of the market bears the legal responsibility for remitting the tax." However,
this conjectureis not substantiated.
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If the measure of absolute risk-aversion is decreasing strongly with income, the optimal degree of tax
evason might fal with higher income tax rates in a set-up in which the penaty depends on undeclared
income. In this case the employment effect of a shift from payroll to income taxes can be reversed, but
it generdly is not zero. The decline in employment can arise as the higher income tax reduces the
workers net income and raises absolute risk-aversion. Thus, the gain from a wage increase goes up
and the union might raise its wage demand.

The paper is structured as follows: Section 2 andyses the firm's and the workers decisions and the
trade union's behaviour. While the link between tax evasion and labour supply or participation in the
legd sector of the economy has been investigated repeatedly (cf. Pencavel (1979) or Cowell (1985),
inter dia), tax evasion in unionised labour markets has not found much attertion.3 Section 3 andyses a
shift from a payroll to an income tax for a pendty which depends only on the evaded tax. Thistax
reform does not change employment. However, the irrdlevance proposition will only apply in this
setting if evason choices are optimal. Thus, the final part of Section 3 looks at the impact of withhold-
ing regulations. In Section 4, the workers pendty for evading taxes is a function of the undeclared
income instead of the evaded tax. Under this assumption employment can rise, as mentioned above.
Section 5 discusses these results.

2. Model

The economy congsts of alarge number of firms, each of which bargains with atrade union over
wages. All potentid employees are members of the respective utilitarian trade union. Workers are
drictly risk-averse and have to pay alinear income tax of which they are able to evade afraction.
Frms have to pay alinear payroll tax which they can aso evade. Linear taxes without exemptions
ensure that variations in employment are not caused by changesin tax progressivity. In addition, the
dternative income is exempt from taxes, in order to rule out this potertia cause of employment
effects. Thetiming of decisonsis asfollows. firg, the governrment announces the tax rates and para-
meters of the tax enforcement system, such as the pendty and audit probabilities. As the government
can make a credible commitment, firms, unions, and workers take these variables as given. Second,
the wage is determined. The trade union takes into account the impact of awage variation on evason
activities. Third, workers select their optima degree of tax evason and firms make employment and
evason choices. Since firms are identica and as dl trade unions represent workers with the same
preferences, the analys's focuses on one trade union - firm pair. The results can be gereralised to the
whole economy.

21 Frms

Firms or their owners are drictly risk averse. Denoting by S the utility function of the firms owners,
thisimpliesS >0 and S’ < 0. Moreover, non-increasing absolute risk-averson is presumed, where
Q,Q° - S'/S >0, defines the Arrow-Pratt measure of absolute risk-averson. Firms sal thar

3 Lai et. al (1995) represent an exception. They analyse the relationship between tax evasion and revenues.
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product in a perfectly competitive output market, such that the output price can be normalised to
unity. The sole variable input is [abour. The production function f, f = f(n), is drictly concavein
employment n, f ' >0, f " < 0. Thewage is denoted by w. Firms can evade afraction| ,0£ | £ 1, of
their payroll tax obligations wt n. Normalising fixed costs to zero, the firm's profits p€ if not caught
evading taxes will be p€=1(n) - wn(1 + t (1 - | )). With an exogenous probability g firms are
detected and have to pay a pendty for tax evasion which - initidly - is defined asamultiple G, G > 1,
of evaded taxeswnt | , yielding profitsof pC = p€- Gwnt| . The expected utility E(S, g) of atax
evading firm can be written as

E(S,q) = (- q)S[f(n)- wn(@+t(@- 1)]+qgf(n)- wn(@+t(1-1))- Gwntl] (1)

The firm chooses employment n and the degree of tax evasion | , given the wage. The optimal degree
of tax evason isdefined by TE(S, g)/l © wntJ, where Jis defined by:

J° (1- 9)S(p®) +asS (p©)(1- G) =0 ¥

Aninterior solution requires 1 < G < 1/q. Thisis, henceforth, assumed to be the case4 Combining 1
E(S, 9)/fin = 0 with J= 0 yidds the standard finding that the employment (or output) decison is
separable from the evasion choice. Therefore, the first-order condition implies>

Ko f'(n)-w(l+t)=0 3

This condition for an optimal choice of employment has the usua properties. In particular, K| =0,
Kn=f"(n) <0, Ky=-(1+1t) <0, and Kt =-w<0. The derivatives of Jare:

3 =wnté1- @)’ (p®) +aS' ()1~ )2 F=nin /I <0 @

Defining avaiable C, C° (1- q)S"(pe) +qS“(pC)(l- G) 3 0, where C is non-negative owing
to the assumption of nortincreasing abosolute risk-aversion, yiedss
Jw =J1 1 /w-n(1+t)C=tJt /w- nC<0 (5)

The changes in employment due to a higher wage w or payroll tax t are independent of evasion

choicesand given by ny, = (1 + t)/f " =ng (1 + t)/w < 0. Using the firgt-order condition (3), the

impact of changesin the wage and the payroll tax rate on the optima degree of tax evasion are;
d- _Kwdn _dw _ | A+t)w+f'"'n N n(1+t)C - f'+f''n N n(1+t)C
dw KpJ  J f''nw J| f'"nw Jj

(6)

4 Blakemore et. al. (1996) show that firms may either fully comply with tax laws or may not pay taxes at all, if the
penalty is independent of the employment level and the tax rate. However, such independence seems to be an
implausible assumption for a payroll tax.

> Marelli (1984) and Marelli and Martina (1988) show that the firm's evasion choices will have no impact on its
production if the detection probability is independent of tax declarations. Yaniv (1995) has demonstrated that the
separability feature will also apply if the firms evasion activities are limited by withholding regulations. For further
results with respect to the separability under different assumptions about market structure and enforcement
parameters see, inter alia, Wang and Conant (1988), Y aniv (1996), L ee (1998), and Panteghini (2000).

6 Making use of the first-order condition (2), the variable C can be rewritten as:

ce -gS(p°)(L- G)S'(p®) /S (p®) +aS"(p%)(1- G) =gS (p%)(1- G)

Q(p®) - Q(pc)]

Since an interior solution requires G > 1, decreasing absol ute risk-aversion (Q(p€) < Q(pF)) impliesC > 0.
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d _Kidn Jt _ Wt+f"n+wnC__| t(f'+f"n)+f"n+wnC

d KpJ J f''nt J| f'nt(1+t) J| ®

For a Cobb-Douglas production function, f =, 0<a <1,f'+f"n=a2n@ - 1 >0 holds.
Therefore, the firgt term in (6) is positive, while the second term is negative, given decreasing absolute
risk-averson. Theimpact of ahigher wage on the optima degree of tax evasion is ambiguous. A
higher payroll tax will decrease tax evasion for a Cobb-Douglas production function, if the tax rate t
or the parameter a are not too high. These findings can be summarised as

Proposition 1

The firm's employment is independent of the degree of payroll tax evasion. Tax evason changesin an
ambiguous manner with variations in the wage or the payrall tax rate.

While thefirst part of Proposition 1 iswell established (see footnote 5), the second component
conflicts with the assertion by Yaniv (1995, p. 114) that "atax rate increase must dways decrease the
firm's atement deviation from the true vaue of itstax base”. This differentid result isdueto Yaniv's
assumption that the pendty isindependent of employment. While the assumption might be plausible
for profit taxes, it does not seem adequite for payroll tax evasion since the required tax payment and
the overdl leve of evason are linear functions of employment. Accordingly, the relationship between
tax evasion and the payroll tax rateis uncertain.

2.2 Workers

All workers areidentica ex-ante. If they are employed, they will earn awage w and be subject to a
linear incometax t, 0 <t < 1. Unemployed workers obtain unemployment benefits w, w > 0, which
are exempt from income taxes. Employed workers pay afraction (1 - h) of their tax obligations, O £ h
£ 1. A worker who is not caught evading taxes obtains an income we, w€° w(1 - t(1 - h)). A worker
who is caught evading taxes with the exogenous probability p hasto pay afinewhichis- initidly - a
multiple F, F > 1, of evaded taxes and has an income we, w © we€ - Fwth. Workers exhibit non
increasing absolute risk-aversion and can be characterised by an indirect utility function u, u' > 0, u" <
0. The expected utility E(u, p) of aworker is:

E(u,p) = (1- p)u[w(1- t(1- h))]+pu[w(l- t(1- h))- Fwth] ®
Employed workers choose an optima degree of tax evasion h* which is defined by:

%W:a- p)u'(wE) + pur(wC)(1- F) =0 ©)

(]

A vaue of h* whichisdrictly grester than zero but less than unity implies1 < F < 1/p. These
restrictions are assumed to hold. The second-order condition is given by:

Hp :wtg(l- pu (W) +pu (wC)(- F)Zg<o (10)

For the further derivationsit is helpful to compute the impact of changesin the income tax rate t and
the wage w on the optimal degree of tax evasion.
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Hi = -Wg(l- h)A +hpu" (wC)(L- F)Fg (12)

Hy =A(1- t(1- h))- pu"(w®)(1- F)Fth, (12)
where A is nornegetive due to the assumption of non-increasing absolute risk-averson:
A° (1- pu(w®) +pu"(wE)(1- F)2 0 (13)

For A 3 0, the optima degree of tax evasion unambiguoudy declines with a higher income tax rate
(Yitzheki 1974). Theimpact of a changein the wage is uncertain unless the measure of absolute risk-
averdgon is non-decreasing, implying A £ 0.

2.3 Trade Union

Workers in each firm are represented by atrade union. The individua union takes the behaviour of
other unions, firms, and the government as given. For smplicity, awage setting union is assumed.
Given the wage w, the firm sdects the employment level n. The trade unionhasm, m 3 n, ex-ante
identica workers and maximises the sum of the expected utility of n employed workers who obtain a
wage w and are caught evading taxes with probability p, and of m - n unemployed workers who
receive benefits W . Accordingly, the union's objective V is

V = n(w)§1- pu(w®) +pu(w )i+ (m- n(w))u(w) (14)

Since a utilitarian trade union smply aggregates the utility of its members who adjust their evasion
activitiesto changes in tax rates and wages, optimality of the union's choices requires it to take into
account these adjustments in the degree of tax evasion. Maximisation of (14) with respect to the wage
w, and assuming a congtant labour demand dadticity e, e = - wn,/n > 0, yields after some
manipulationsV © - dV /dw(w/n), where:

v :eg(l- puw®) +pu(w®) - u(v—v)g- w(l- t)g(l- pu (W) +pu'(wc>g=o (15)

The trade union balances the costs of awage increase, the first term in (15), measured by the
reduction in the number of workers owing to awage increase and weighted by the utility reduction
which each worker will incur if becoming unemployed, againgt the gain from a higher wage, the

second term in (15), which expresses the increase in utility of each employee owing to a higher wage.
The second-order condition requires Vyy, > 0, since dV /dw has been multiplied by (- w/n) to define
the labour demand eadticity. A sufficient requirement for V,,, > O is thet the labour demand dadticity is
not less than unity, a prerequisite which is independent of the existence of tax evasion. The derivetive
of V with respect to the payroll tax is zero (Vt = 0), while theimpact of ahigher income tax rateis
defined by V(1 - t) = - Vyyw < O (see appendix 1).7

7 The assumption of a constant labour demand dasticity simplifies the subsequent calculations since it ensures
that the wage effect of a higher payroll tax is zero and that wages rise with a higher income tax. However, the
restriction does not affect the results with respect to the employment effects of a shift in the tax burden.
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3. Shifting the Tax Burden to Workersif the Penalty Depends on the Evaded Tax

A shift of taxes from firms to workers will have no impact on employment in a competitive |abour
market in the absence of tax evasion ether if the wedge between (officid) labour costsw(1 + t) and
the net wage w(1 - t) isheld constant or if the tax reform has no budgetary effects. Denote the
nomina wedgeby g, g° (1 +t)/(1 - t). The wedge which incorporates tax evasion activitiesis
labelled the effective wedge offf, gfff o (1+t(21- 1))/(1- t(1 - h)). Finally, abalanced-budget
requirement can determine the payroll tax variation. Initidly, the extent of the decline in the payroll tax
is determined by the requirement of a constant nomina wedge. This congraint is denoted dg = 0 and
impliesat/dt =- (1 +t)/(1 - t). Subsequently, it is shown that the same effectswill result if ether the
effective wedge or a baanced- budget requirement determine the adjustment in the payroll tax rate.

3.1 Congant Nominal Wedge

The change in employment per firm owing to a shift from payroll to income taxes, holding constant the
nomina wedge is determined by the direct tax effects and the indirect consequences which operate via
the wage. From the firm's first-order condition (3) it is known that employment depends on the wage
w and the payroll tax ratet, n = n(w, t). The wage which the union setsis influenced by the income
tax rate - aso due the repercussion viathe optima degree of tax evasion - but independent of the
payroll tax rate owing to the assumption of a constant labour demand eadticity. Thus, employment is
given by n = n(w(t, h(t)), t). Differentiating n with respect to the income tax t and noting thet w; = -
VilV, ne/ng = wi/(1 +t), and V(1 - t) + Vyw = 0 hold, the employment change can be computed
as.

dn _ dt _  Vi(1-t)+wv,, _
t|dg=0,h=h* | =| * = MWW =N ) =0
F(¥=Fwth,G(3=Gwnt| w

(16)

Congtant employment entails rigid labour costsw(1 + t) and taken in conjunction with the requirement
of acongtant wedge, thisimplies an unchanged net wage. Equation (16) yields:

Proposition 2

In an economy with collective wage determination in which firms and workers choose tax evason
optimaly and in which the pendty for tax evason is a function only of the evaded tax, a shift from a
linear payroll to alinear income tax which leaves the nomind wedge between labour costs and the net
wage unaffected, does not alter labour costs, employment and the net wage.

Proposition 2 shows that the opportunity of workers and firms to evade income taxes does not affect
the standard result that employment is independent of the Side of the market which istaxed. The
intuition for thisfinding is the following: the employment consequences of a shift from payrall to income
taxes are determined soldly by the trade union's reaction to the tax variation. Thisis because the
trade-offs between employment and wages (n,,) and employment and payroll taxes (ny) are
unaffected by variationsin the firm's tax evason behaviour. Thus, the impact of a shift in the tax

burden consigts of the direct effects on the trade union's payoff and the indirect effects, via changesin
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income tax evason owing to tax and wage variations. Changes in the wage w and the income tax rate
t dter the union'sfirgt-order condition symmetricaly. Thisis because dl components of the union's
margind payoff are afunction of the wage and the tax. Hence, any fdl in the wage has a quditative
impact on trade union utility which is equivalent to the effect of ahigher income tax. Effectively, the
union's maximisation problem in the presence of optima evasion activities by workersisthe same asin
the absence of tax evason.

3.2 Congant Effective Wedge and Balanced Budget

In the absence of tax evasion, a shift of the tax burden which does not affect the nomina wedge
between labour costs and the net wage and which has no employment effects, leaves tax revenues
unaffected. For agiven level of expenditure, the government's budget remains baanced. In the
presence of tax evasion a constant nomina wedge does not have to imply a constant effective wedge
and a bdanced budget. Accordingly, the question will arise if the absence of any employment effects
of the tax reform is due to the specific condtraint on the relaive tax changes. The impact of achangein
the payroll and the income tax rate on the effective wedge gef fis

dt w _1+t(1-|)(1

[1-1 -t ¢] =t

— = - h-t(hywt +h 17
dt‘dgeffzo wWt 1- t(1- h) (W t t)) (17)

Initidly, it isinvestigated whether the change in the payroll tax rate for a constant effective wedge
differs from the variation for a constant nomina wedge for two specia cases, namely in the absence of
ather tax evason by thefirm (I =0, h=h*) or workers(h =0, =1 *). Thesefindings can be
utilised to analyse the more genera case in which firms and workers evade taxes. Assume, therefore,
that the firm cannot evade taxes. The difference between the change in the payroll tax rate for a
congtant effective and a constant nomina wedgeis given by:

dt dt 1+t 1+t
& & ="' __(1- h- t(hywy +ht)) +—
ot ;igefof=0 dtjgg=0  1- t(I- h)( (hwwi+he))+ 7=
1 6hH - twH yy - t(1- H)H¢ O
1- t)@- t@- h)) & Hh U

In deriving this result, use has been made of Vi(1 - t) = - V,w and of equations (10) to (13). In the
absence of evagon activities by firms, a shift from income to payroll taxes, holding congtant the
effective wedge, does not affect employment since the tax changes imposed by the two congraints of
acongtant nomind and effective wedge are the same. This can only be the case if the evaded tax wth
is not affected by the tax reform, since otherwise the smultaneous constancy of w(1 - t) and w(l - t(1
- h)) cannot be warranted. 8 If the two congtraints have the same impact on the payroll tax variation,

8 |f neither the nominal wedge w(1 + t)/(w(1 - t)) nor the effective wedge w(1 + t)/(w(1 - t(1 - h))) for | =0 are
affected by the tax reform and since a constant level of employment impliesthat w(1 + t) remains the same, w(1 - t(1
- h)) will also have to be constant. The constant level of the evaded tax wth is due to the symmetric impact of
wages and taxes on the workers' - or trade union's - payoff.
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the employment effect of a shift from payrall to income taxes will not be atered by imposing acon
gant effective wedge in the aosence of firm tax evasion instead of a congtant nomina wedge.

Assume next that workers do not evade taxes while firms choose evasion activities optimaly. The
difference between the change in the payrall tax rate for a congtant effective and a constant nominal
wedge is then given by:

at dt o thywwy 1+t(1-1) 1+t

—lan€f —q " = = - +

dt ﬂgo =0 dtjdg=0 1-1-tl¢ (-D@-1-tl¢) 1-t

thywe L +@+0ty
1-1-tly (- )@ -tl¢)

(19)

From equations (6) and (7) it can be derived that | + (1 + t)tl  =twl \ holds. Subgtituting in (19)
and amplifying ensures the last equdity sign. Since the payroll tax change which is required by the
congtancy of the effective wedge is exactly the same asimposed by the condtraint of a constant
nomina wedge, the resulting employment variations are dso the same.

Finaly, the difference between the effective and the nomina wedge can be investigated for postive
degrees of tax evason by the firm and workers.

& 0 e 0
dit d S a7 S a7
dtldoe =0 dtldg=0 cdt|99” =0, " dt|gg=0+ cdt 99" =0 Gt|gg=0-~

dg® =0 dt|dg=0 g h20 ldg Ofa g 120 |dg Ofa

] tl L U (@- h- t(hywy +hy))
- )@- 1 - tl¢) (- t(1- h))(d-1 - tl¢)
t(h+t@- hwwi+hy)) _
(1- t)(1- t(1- h)(A- | - tl¢)

(20)

Thus, the independence of employment from the legal tax burden aso gppliesfor intermediate evasion
choices. Moreover, atax reform which keeps the effective wedge constant does not dter government
revenues, that is, taking into account the consequences of tax rate changes on employment (see
appendix 2). Thisis because [abour costs, the net wage and the levels of evaded taxes do not change.
The baanced-budget result is, hence, independent of whether the impact on fine paymentsis taken
into account or not. These results can be summarised as:

Proposition 3

In an economy with collective wage determination, in which firms and workers choose tax evason
optimaly and in which the pendty for evasion is afunction only of the evaded tax, a shift from alinear
payroll to a linear income tax, which leaves ether the effective wedge between labour costs and the
net wage or the government's budget balance unaffected, changes neither employment nor the payoffs
by workers and firms.

The equivaence of the condraints of a congtant effective and nomina wedge is due to the fact that a
shift in the tax burden will leave the net wage and labour costs the sameif thereis not tax evasion.
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Moreover, if dl determinants of the optima degree of evasion are influenced both by wages and tax
rates, not only the net wage (or labour costs) will remain constant but aso the levels of evaded taxes
wth and wnt| . If the levels of evaded taxes do not change, a constant nomina wedge will be
equivaent to a constant effective wedge. Therefore, the type of congtraint which isimposed on the tax
rate variations will not have an impact on theirrdlevance of the legd incidence of taxesif the pendty
for evason depends postively only on the evaded tax.

The irrdlevance of the legd for the economic incidence dso holds in a Nash-bargaining framework.
The tax reform which leaves the monopoly union's net wage and the employment level constant
induces an adjustment in the degree of tax evasion such that the trade union's first-order condition
holds again. Moreover, the levd of the union's and the firm's payoffs are not affected. Since, findly,
the firm's margind payoff remains the same, the wage change which warrants the origind employment
leve in the monopoly union modd implies that al the components of the Nash-solution are constant.®
There is no need for additional wage dterations and there continues to be no employment impact of
the balanced- budget tax reform. The trade union's bargaining power does not have an effect on the
irrelevance characterigtic.

3.3 Withholding Regulations

Throughout the andysis it has been assumed that tax evasion choices are optima. However, in many
countries there are regulations according to which the employer has to withhold the employees' taxes
and make according payments to the government. On the one hand, such regulationsincrease evason
opportunities by firms. On the other hand, they restrict or abolish the employees ability to evade
taxes. Given thisinability to adjust their tax evasion behaviour, the irrdevance of the legd incidence of
taxes for their economic incidence no longer holds.

In order to demongrate this claim suppose that the firms tax evasion opportunities are not limited. In
this case the employment and the tax evasion choices continue to be independent, irrespective of
whether the firm adheres to the withholding obligations or not (Y aniv 1988). Given separahility, a
convenient way of moddling withholding regulationsis to impose amaximum degree of employees tax
evasion M where 0 < M < h* before and after the tax reform. Tax revenues B from income and
payroll taxes are given by B = wn[t(1 - M +t (1 - | )].1° For agiven government expenditure, a

9 Defining the trade union's (firm's) bargaining power by a (1 - a) and the respective fallback positions by V£ and
S, the Nash-solution can bewritten as: a (E(S) - $)V +(1- a)(V - VWE(S),y (- W/ n) = 0. Because E(S), V,
and V, and the fallback levels of utility are unaffected by the tax reform, the only component of the Nash-solution
which might change is E(S),,(-w/n), that is the derivative of the firm's payoff with respect to the wage. Since
employment does not vary in the monopoly union model, the focus can be on-wE(S),,:

- WE(S)y = wnltl - wil y J|a- @S (p®) +as(pC)(a- G)}+nw(1+t)ga- (%) +as ()9

As the term in curly brackets is zero (cf. the first-order condition (2)) and because labour costsw(1 +t) have to be
unaffected by the tax reform for the employment level to be the same, while profit levels remain constant, the wage
which warrants the optimality of the wage demand subsequent to the tax reform in the monopoly union model also
guarantees that there is no need to adjust the wage in the Nash-bargaining set-up.

10 For simplicity, the revenues from fine payments are ignored. Given a fixed degree of employees evasion and the
separability of the firm's employment and evasion decisions, the computation of the balanced-budget effects yields
aresult which is easier to interpret than for the restriction of a constant nominal wedge.
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bal anced-budget substitution of the income for the payroll tax impliesdB = Bdt + By dt = 0, where
Bt, Bt are assumed to be positive:

By :Wt(n+nww)gc(1- h™) +t@- | )g+wngl- ALY thg>o 1)
By :ntwgt(l- hMy +t (- | )g+wn[1-l - tl¢]>0 (22)
Since employees cannot adjust their tax evasion choices to variations in the income tax rate, the trade

union's firg-order condition for an optima wage yields:

Vv :eg(l- p)u(we) +pu(WC) - u(W)g
- Wg(l- pU'(WE)(L- t@- hM™) +pu'(wC)(@- t(- hM)- Fthm)g=0 (23)

The effect due to an increase in the income tax rate t is determined by w; = - V/Vyy, where:

Vy = (e- 1)2(1- pU (WE)(- t@- h™) +pu wC)a- t@- h™M)- Fthm)g
. Wg(l- pu (W) (@- td- hM)2 +pu(wO)(1- t@a- hM)- Fthm)zg>0 (24)
Vi =@ wgl- pu'(wE)L- h™)+purwC)(a- h™ +FhM)d

+w2(1- p)u"(wE)(1- t(1- hM))(2- h™M)
+w2pu (WO (1- t(- hMy- FthMy(1- hM+ FhM) (25)

The employment change due to a subgtitution of the income for the payroll tax, using wny, =
ne (1 + t) and the fact that the expressionin curly brackets below is zero (cf. gppendix 2), is:

dn _ Bt

r|dB=0.F(3=Fwth,I =1 * =NwWt - Nt Br
—_pMm _ t
h=h" G(3=Gwnt|

=- m_téwt(t(l- hM -1 +w@- h™M) - wi{wtl - | - @+t)tl t}l‘J
B, @ 0

i nnt
BtVw

Ve @- t- ™) +vywa- k™

m ‘
- MV ¢re .ty (wC) - wuwO)(I- 1@ h™M)- Fh ™Y (26)
BtVw € |

A aufficient condition for employment to fall with a subgtitution of the income for the payroll tax is1 - t
+th{(1 - F) 3 0. Sincefinesrarely exceed twice the level of the evaded tax (Andreoni et al. 1998, p.
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820), atax rate of less than 50% and a maximum degree of evasion aso of |ess than 50% guarantee
the negative employment effects1 The result can be summarised as.

Proposition 4

If tax evason choices are regtricted, a balanced-budget shift in the tax burden will dter employment.
In particular, in an economy with a wage setting trade union, in which the pendty for evason is a
function only of the evaded tax and evasion activities by firms are unrestricted while workers cannot
atain their optima degree of evasion, a balanced-budget shift from a linear payroll to alinear income
tax will reduce employmentif 1- t +th(1- F) 3 O holds.

Withholding regulations or, more generaly, restrictions on evasion choices destroy the symmetric
impact of wage and tax rate variations on the employees payoff. Thus, variaionsin wages and
income taxes dter the trade union's objective in a different way than it is the case for unrestricted
evason choices. In the absence of redtrictions on tax evasion activities, a balanced-budget subgtitution
of anincome for apayroll tax will have no employment effects if the perdlty is afunction of the evaded
tax. A fixed degree of income tax evason implies that a given income tax increase raises tax revenues
by less than in the case of unrestricted evasion activities because higher tax rates reduce optimd
evason (cf. equation (11)). Since the budgetary effects of a given decrease in the payrall tax are
unaffected by evasion - due to the separability feature - a subgtitution of the income for the payroll tax
which leaves the governrment's budget unaffected in aworld of unrestricted tax evasion choices will
induce adeclinein tax revenuesif the workers evasion posshbilities are limited. In order to balance the
budget, the income tax has to be raised further. In comparison to the set-up in which evasion choices
are unrestricted and employment remains constant, the more pronounced income tax increase induces
afurther wage rise and an employment reduction. If, however, the pendty is sufficiently high, the
budget might experience a surplus due to the rise in evaded taxes, such that the increase in the income
tax rate can be less pronounced than for an unrestricted evasion choices.

4. Employment Effectsif the Penalty Depends on Undeclared Income

Suppose the penaty which hasto be paid in the case of being detected is not determined solely by the
amount of evaded taxes but dso influenced by the leve of undeclared income. Under this assumption,
a shift from payrall to income taxes, holding congtant the nomina wedge between labour costs and the
net wage, islikely to raise employment. It has been shown above that the firm's employment decision
is independent of its evasion activities. Thisindependence result will dso apply if the pendty paid by
the firmisafunction of undeclared wage payments (see appendix 3). Thus, the trade-offs between
wages or payroll taxes and employment are independent of the nature of the firm's fine. Accordingly,
the focus of the subsequent analyssis on workers. Since dready a shift of the tax burden in the

11| the payroll tax rate change is determined by a constant nominal wedge, the restriction 1 -t + th(1- F) 3 Owill
not suffice to guarantee an employment increase. However, the employment variation is generally non-zero.
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presence of a constant nomina wedge has employment effects, thisis dso the case for the dterndive
congtraints of a constant effective wedge or a balanced-budget requirement.

Assume that the workers penalty for evason increases with the evaded tax and the undeclared
income, where the parameter b measures the importance of the two determinant. The pendty can
then be expressed asFwh(bt + 1 - b), 0 £ b £ 1. To amplify the subsequent andyss b =0is
assumed. The employment effects for b > 0 can be modelled by a combination of the impact for the
casein which the pendty isafunction of evaded tax and in which it depends on undeclared income.
For avaueof b =0, the workers optimal degree of tax evason is defined by:

Ho (1- pyu'(wE)t+pu'(w®)(t- F) =0, 27)

where the wage if caught evading taxes will be defined by we © w(1 - t(1 - h) - Fh)). Aninterior
solution requirest < F < t/p. Using avaridble M, M © (1 - p)u'(w€) + pu'(wC) > 0O, the derivatives of
H are given by:

Hnp :Wg(l- p)u"(we)t2 +pu“(WC)(t- F)23<0 (28)
Hw =(1- p)u"(we)t(l- t(1- h))+pu"(wc)(t- F)(1- t(12- h)- Fh) (29)
Hi =M - w(l- h)g(l- p)u" (w &)t + pu (wE(t - F)g (30)

Thefirg-order condition of the trade union's maximisation problem is given by equation (15), where
wC is redefined accordingly. The change in employment owing to a shift from the payrall to theincome
tax, holding constant the nominal wedge g is defined by equation (16). Substituting for Vit and Vyy, > 0
one obtains (see appendix 4 for a derivation):

dn _ Ny
4t 1dg=0,G(3=Gwnt| Bz
e e =Y S A

[Vi(1- t) +wVyy |

_eN
VwHn

MQ- wi(L- )1- puwpu"wOh(t- (- AR (@Y

where QO ehHp +w(l- t)g(l- p)u (W)t + pu (wC)(t - F)g (32)

Since Hp < 0, while the expression is brackets in (32) will be positive (zero) if workers exhibit
decreasing (constant) absolute risk-averson, Q has an ambiguous Sgn (is negative). Thisyidds

Proposition 5

If the measure of the workers absolute risk-averson is not decreasing too strongly with income, a
shift from payrall to income taxes, holding congtant the nomina wedge between labour costs and the
net wage, will increase employment in an economy with a wage sgtting trade union and optima
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evason activities, provided the workers pendty for tax evason depends a least margindly on
undeclared income.12

The intuition for the positive employment effect is the following: assume for the sake of the argument
that the Arrow-Pratt measure of absolute risk-averdon is congant, implying an employment expansgon
of the tax reform. This expangon occurs because a higher income tax rate will unambiguoudy increase
the optima degree of tax evasion if the pendty depends on the undeclared income while it will reduce
evasion activitiesif thefineis afunction of evaded taxes (cf. equations (10) to (13) and (28) and

(30)). If the penalty depends on undeclared income and the optimal degree of tax evason rises, the
trade union's payoff from raising the wage will decrease, rdative to a Stuation in which the pendty for
evadon isafunction of evaded taxes and the optima degree of evason has fdlen, snce the effective
net wage has gone up and workers are risk-averse. Since, moreover, the decline in employment due
to agiven wage rise is not dtered, the incentives to raise wages will be lower if the pendty isa
function of the undeclared income ingtead of the evaded tax. Thus, employment will rise if the measure
of absolute risk-averson is congtant. If this measure is srongly decreasing with income, the optimal
degree of tax evason might aso decline with a higher income tax rate (cf. equation (30)). If thisisthe
case, the employment effects of a shift from payroll to income taxes can be negative.

If the firm's pendty for evasion depends on the amount of undeclared wage payments, the trade-offs
between employment and wages or the payroll tax rate will remain unaffected. Thus, the firm's evason
activities continue to have no impact on the employment decision. Moreover, the impact of a higher
wage on the firm's degree of tax evason | is quditatively unaffected by the fine Sructure and
continues to be given by equation (6), where the change in J owing to the dterretive fine is teken into
account. However, the impact of a higher payroll tax rate on the optima degree of tax evasion, that is
I ¢, will vary in comparison to (7) if the pendty changes with undeclared wage payments (cf. appendix
3). Thisimplies that ashift in the tax burden which leaves the effective wedge g&ff constant induces a
quantitatively different wage change than for a congtant nomind wedge. Accordingly, employment
changes. Thus, assuming a perdty for evason for firms which depends on undeclared wage payments
will only dter theirrdevance of the lega for the economic incidenceif the tax reform is combined with
arequirement of a constant effective wedge or of a baanced budget. If, however, the nomina wedge
is hdd is congtant, employment will not be affected by a shift in the tax burden, irrespective of whether
the firm's penalty depends only on the evaded tax or aso on the undeclared wage payment.

5. Conclusions

12 | the constraint on the payroll tax change is not determined by a constant nominal wedge but by a balanced-
budget restriction, a sufficient condition for employment to fall will be a constant Arrow-Pratt measure of absolute
risk-aversion. Since the underlying computations are basically analogous to but more elaborate than those on
which Proposition 5 is based, only the more straightforward case of a constant nominal wedge is analysed here.
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The results of this paper may be summarised as follows: in the presence of tax evasion by firmsand
workers achange in the legd incidence of taxesis likely to have consequences for the economic
incidence. Accordingly, the existence of tax evasion opportunities can invdidate one of the 'most basic
theorems of public finance. This assartion will hold true in aunionised labour market either if the
pendty for evason depends on the leve of undeclared income while evasion activities are chosen
optimdly or if evason opportunities are restricted. In particular, this paper shows that a shift from
payroll to income taxes can raise employment if the penaty for tax evason depends on undeclared
income. However, if the perdty for evasonis afunction only of the evaded tax and evasion activities
by firms are unrestricted while workers cannot attain their optima degree of evasion, a baanced-
budget shift from alinear payroll to alinear income tax can lower employment. Thus, the direction of
the employment change depends on whether evasion choices by workers are restricted or not, the
specification of the pendty structure and on the type of congtraint which determines reative tax
changes.

In ng the relevance of these findings, a number of further issues are worth discussing. They
include the prevaence of unionised labour markets and the adequacy of the tax evason moddl. In
OECD countries union dendity often exceeds 30%, while collective bargaining coverage might esslly
reach 70% to 90% (OECD 1997, table 3.3). Therefore, the findings of this paper are relevant for a
substantial part of labour markets. Moreover, it can be conjectured that they are not restricted to
unionised labour markets, as long as the wage determination process exhibits the same quditative
features as in a collective bargaining set-up. Another relevant aspect for an evauation of the above
findingsisthe modd of tax evason. The employment effects of a subgtitution of an income for a
payroll tax if the pendty dso depends on the undeclared income will be caused by the asymmetric
impact of wage and tax changes on the penalty for evasion and the effective net wage. Thus, it can be
conjectured that the irrelevance hypothesis does not hold for any modd of tax evason in which wages
and tax rates affect evasion choices non-symmetricaly. While the direction of the employment change
may be sengtive to the exact specification of the tax evason modd, it seemsthat the pure tax evasion
modd is not required for arefutation of the irrelevance hypothesis.
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7. Appendix
1. Second-order Condition for the Trade Union's Maximisation Problem

Making useof M, M ° (1 - p)u'(w€) + pu'(wC) > 0, the second-order condition isfound to be:
Vi =(e- )(1- )M - w2(1- t)tg(l- p)u” (w &) + pu (wC)(1- F)ghf,v
- w(L- 1251 pu () +pu(wE)(L- 7 +pu(w )Ry
- w(l- t)thg(l- p)u” (W) + pu (wC)(L- F)g (7.)
Equation (7.1) can be smplified, employing A 3 0 as defined by (13):
Vi = (e- )(1- )M - w(l- t)Zpu” (wC)F- w(l- DA[L- t+th- wiHy /Hp]  (7.2)
The term in square brackets can be manipulated, using (10) and (13). Thisyidds.
Vi = (e- 1)(1- )M - w(l- t)2pu" (WC)F+Apu" (wC)(1- F)Fw2t(1- t)2/ Hp
= (e- )(1- )M - w(l- )2 pu" (W) F1- A(1- Fywt/Hp]
=(e- D(1- )M - w2(L- 1)2F2t(1- p)u" (wE)pu" (wC)/Hy, (7.3)
The changein'V dueto a higher incometax ratet is defined by:
Vi =-(e- DwM - w2(l- t)tg(l- p)u" (W) +pu (wC)(1- F)gh’{

+w2(1- t)g(l- p)U(WE)(L- h) +pu(wC)(1- h+ Fh)g (7.4)
Substituting for ¢ and A (cf. equations (11) and (13)), (7.4) can be rewritten as:
Vi =-(e- JwM - Ag(l- p)u" (W) (- h)+ pu'(WE)(1- F)(1- h+ hF)E\N?’t(l- t)/Hp,
+w?(l- t)g(l- pu ' (wE) (- h) +pu"(wC)(1- h+ hF)g (7.5)
Simplification showsthat Vi(1 - t) + Viyw = 0 holds, since:

Vi =- (e- YwM +w3(1- )F2t(1- p)u” (w&)pu" (wC)/Hp, (7.6)

2. Budgetary Effects and Constancy of Expected Payoffs
Ignoring government expenditure, and using the definition of gdf, B can be expressed as.



18
B=wn(L- t(1- h)) (g - 1)+ wn(pFth+qGtl ) (7.7)

Differentiating B with repect to the income tax t and taking into account t =t (t) yieds.

dB

E‘dgeﬁ‘ -0 = (gdf - 1)n[Wt (1- t(1- h)- w(1- h- t(hywt +ht)]

+npFwith +wh +wt(hywi + hy)]+naGtwi [wl y +1 ]+ ngGw|[l +tl ¢ ]%t (7.8)
Simplification and subgtitution usng w(1 - t) =w and dt/dt = - (1 + t)/(1 - t), irrespective of whether
the nomind or the effective wedge is held congtant (cf. equation (20)), givesriseto:

dB WN o eff 5
— = - 1+pFYh + (1- t)t(hywi +h
+wnaG{wtl y - | - @+t)tl¢}/(2- ) =0 (7.9)

From equation (18) it is known that the expression in square bracketsin (7.9) is zero. Substitutingin
accordance with (19) shows that the term in curly bracketsis also zero. Moreover, the trade union's
and the firm's payoffs do not change. The union's utility is given by equation (14). The dterndtive
income W s fixed and employment remains constant. It has been shown above that neither w€ nor we
change. Thus, union utility is unaffected. Formally, the constancy of w€ and wC can be demonstrated
by differentiating we€ and wC with respect to t and using w(1 - t) = w and the caculations onwhich
equation (18) is based.

Profitsaregivenby p€=f(n) - wn(1 +t(1-1))ad pC=p€- Gwntl . Profitswill only beinflu-
enced by the tax reform if labour costs vary since employment is not affected and because the fine
Gwntl can be shownto be congtant, using | + (1 + t)tl ¢ =twl .
d(Gwntl ) dt
_ =Gn(witl +wtl wwi +wll +tl ¢ [—
dt dgeff -0 ( t wWt [ t]dt)

=Gwn[tl +wtl - (I +tl¢)(@+1)]/(1-t) =0 (7.10)

The change in actua labour cogts due to arise in the income tax rate t, taking into account
t =t(t), and making use of the same equality asin (7.10) isgiven by:
d(w(@+t(1-1))

at ‘dgeff =0

=i+t (L- 1)) - wtl yw +[w(L- 1)- wtl t]%

w1+t (1-1)-1 - @+t)th¢ - @- 1)(A+t) +tl ¢ (1+1)](1- t) =0 (7.12)

Since none of the components of profits change, expected utility aso remains unaffected.

3. Evasion Choices by Firmsif the Penalty Depends on Undeclared Wage Payments

If the firm's pendlty isamultiple G of undeclared wage payments wnl , the firm's optimal degree of tax
evason will be defined by TE(S, g)/fl © wnJ, where Jisgiven by:

Jo (1- q)S(pS)t +gS(p)(t- G) =0 (7.12)
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The maximisation of E(S, q) with respect to employment yields (3). The derivatives of Jare:

Ji :an(l- QS (p&)t2 +gS' (pO)(t - G)23=mn/| <0 (7.13)

Defining avariable C, C° (1- q)S"(pe)t +qS"(pC)(t - G) 3 0, where C is non-negative owing
to the assumption of nor+increasing absolute risk-aversion, one obtains:
Jw =J1 1 /w-nC<0 (7.14)

J =(@1- q)S(p€)+aS'(p®)- w(d- I )nC (7.15)

The changes in employment owing to a higher wage w or a higher payroll tax ratet are independent
of the evasion choices. The consequences of changes in the wage on the optimal degree of tax evason
are defined by (6). Theimpact of arisein the payroll tax isfound to be:

d _ w  (1-9)S(p®) +as(p®) , wn(1- 1)C

7.16
dt f''n J| Jj (7.16)

4. Pendty as a Function of Undeclared Income

The derivatives of the union'sfirg-order condition (23) with respect to wages and the income tax rate
are;

Vi = (e- D(A- OM - wi(L- t)g(l- p)u(wE)t+ pu (wO)(t- F)Ehf,v
- w(l- t)g(l- p)u" (W) (L- t(2- h)) +pu"(wE)(L- t(1- h)- Fh)g>0 (7.17)

Vi = (- el h)wM - w?(1- D51 pluw )+ pu” wO)t- Aght

+w?(1- t)(1- h)ga- p)u"(w®) + pu“(wc>g (7.18)

The employment change due to a shift of the tax burden is determined by equation (31), where:

Vi(1- 1) +Viyw = Mw(1- tyeh- w?(1- t)(1- pu (wo)gh + t{h? -0+ thN}g

- w2(- t)pu"(wc)§1(1- ) +(t- F){h’{(l- t)+wh’f,v}g (7.19)

Subdtituting for the derivatives of h (cf. equations (28) to (30)) shows:

pu (wE)(t - PwhF +tM

™ (7.20)

h+ t{h’i (1- t)+whf,\,}: (1 1)

—ap p)u” (wE)wth - (t- )M
Hh

h(L- F)+(t - F){h’{(l- t)+whf,v} (7.22)

Combining equations (7.19) to (7.21) givesrise to equation (31) in the text.
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