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Value-added Tax versus
Social Security Contributions*
In order to alleviate unemployment it is often recommended to reduce social security
contributions (SSC) and to compensate for the ensuing loss in revenues by a rise in the
value-added tax (VAT). Assuming unemployment to be caused by efficiency wages, it is
shown that a balanced-budget shift from a payroll tax to a VAT will increase employment if
the rise in the VAT does not alter consumer prices. If the effects of a shift from SSC to the
VAT on the worker's effort are neutralised, for example, by imposing a constant wedge, the
employment impact will depend on the nature of the unemployment compensation system.
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1. Introduction
Social insurance systems are often financed by income dependent contributions. In general,
these contributions are shared by employers and employees. Since social security contributions
(SSC) drive a wedge between labour costs and disposable income, their increase has been
blamed for the rise in unemployment, especially in Europe (OECD 1995, EU 1993).1 Thus,
proposals have been put forward to decrease SSC. To avoid budget deficits, expenditure can be
reduced. Alternatively, proposals to lower SSC are combined with the request for higher tax
rates, in particular of the value-added tax (VAT). This shift of the fiscal burden is argued to
promote employment. A recent example of such a tax reform can be found in Germany, where
the VAT was raised in 1998 to prevent additional increases in SSC for old age pensions.
Using an efficiency wage model of unemployment, it is demonstrated below that the prediction
of an employment enhancing, balanced-budget shift from employers' SSC to a VAT requires
the VAT not to be shifted forward into consumer prices. If the effects of a shift from SSC to
the VAT on the worker's effort are neutralised, for example, by imposing a constant wedge, the
employment impact will depend on the nature of the unemployment compensation system.
However, in general, substituting a VAT for SSC has uncertain employment consequences. In
the next section, the stage is set for the formal analysis based on the model which is set out in
Section 3. In Section 4, the wage and employment consequences of an increase in SSC and in
the VAT are analysed, while in Section 5 various fiscal reforms are investigated. In Section 6,
the findings are summarised and limitations of the analysis are discussed.

2. A Review of the Issues
Analyses of tax reforms which are intended to promote employment need to be based on a
theoretical framework which explicitly allows for unemployment. The microeconomic models
currently dominating the debate about unemployment are search models, union-firm
bargaining approaches and efficiency wage models (Pissarides 1998). Thus far, no consensus
has arisen as to which of the models can explain unemployment most adequately. Most
empirical investigations on the impact of trade unions show that unions raise wages above the
competitive level and, hence, cause unemployment (Pencavel 1991). The evidence on search
models also suggests that these approaches can contribute to an explanation of unemployment
(Devine and Kiefer 1991). Efficiency wage models are notoriously difficult to test. However,
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"Evidence that taxes on labour increase wage pressure and thereby increase unemployment (at least in the shortrun) is, with some exceptions, reasonably convincing and in some countries, the increase in the tax wedge may
have accounted for a significant proportion of the increase in unemployment." (OECD 1995, 68).
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the evidence for numerous countries, based on a multitude of approaches, suggests that wages
are employed to "recruit, retain, and motivate" (Layard et al. 1991) and that the twofold
function of wages also brings about unemployment. Given the competing explanations of
unemployment, it is advisable to develop policy proposals which yield qualitatively similar
predictions, irrespective of the model employed. In this paper, the unemployment consequences of a shift from SSC to a VAT are analysed in a shirking model of efficiency wages.
The conditions for positive employment effects which are derived for this model of unemployment can provide a guideline or evaluation criterion for the results derived in the context of
other explanations of unemployment.
Tax reforms involving a variation in SSC and a VAT have, thus far, not been investigated
comprehensively in models of imperfectly competitive labour markets. In a wage bargaining
model in which consumption taxes are born by consumers, and union utility is linear in the net
real wage, Pflüger (1997) shows that a shift from payroll or linear income taxes to
consumption taxes will reduce unemployment if benefits are not taxed. This prediction is due
to the assumption that the consumption tax does not affect the utility differential resulting from
obtaining the wage or from income while being unemployed. This characteristic of Pflüger's
model points to an important feature, an issue initially raised by Pemberton (1992) and also
emphasised by Bovenberg and van der Ploeg (1994) or Koskela and Schöb (1999) in the
analysis of other tax reforms than the one investigated here: The employment effects of tax
policy can be determined by the assumptions pertaining to the impact of tax and price changes
on the alternative income. Since prices might change with variations in the VAT, the analysis
of tax reforms involving the VAT must take this issue into account. Moreover, Pissarides
(1998) has shown that the employment effects of restructuring labour taxation can depend
crucially on whether unemployment benefits are given by a real replacement rate or real
benefits. Hence, the alternative income is approximated by payments to an unemployed
worker. Furthermore, making use of the findings by Pemberton (1992) and Pissarides (1998), a
distinction is made between 4 different benefit systems, namely, (a) nominally fixed benefits,
(b) a nominally fixed replacement rate, (c) constant real benefits, and (d) a fixed real replacement rate. In addition, it is well known from the analysis of tax policy in imperfect labour
markets that employment not only depends on tax levels but also on the tax structure. In the
context of SSC, therefore, contributions by employers and by employees are distinguished in
the subsequent analysis.
While Pflüger's (1997) analysis for a collective bargaining approach provides some guidelines
as to the determinants of the employment effects of a substitution of the VAT for SSC, in the
context of efficiency wage approaches, this issue has not been dealt with in depth. Hoon and
Phelps (1996), for example, analyse a dynamic turnover model and find, employing logarithmic utility and Cobb-Douglas production functions and a zero profit constraint, that a shift
2

from payroll taxes to a VAT reduces unemployment in a closed economy and in a two-country
world with capital mobility. Unfortunately, the unemployment benefit system is neglected in
Hoon and Phelps (1996) and their results are not necessarily driven by labour market adjustments. Zoega (1997) investigates an increase in public consumption which is financed by
higher payroll or consumption taxes in a dynamic shirking framework. However, a tax reform
is not considered. The remaining sections of this paper attempt to fill the gap which these
studies leave.

3. The Shirking Economy
Suppose that employees can shirk and that firms, being able to set wages and employment
unilaterally, attempt to deter employees from shirking by paying wages in excess of the full
employment level. Employees then face a trade-off between working hard and having a lower
probability of becoming - and perhaps remaining - unemployed, and working less hard and
having a higher probability of unemployment. In contrast to the pioneering paper by Shapiro
and Stiglitz (1984), it is assumed here that effort is a continuous variable, employing a framework developed by Pisauro (1991).
3.1. Effort Function
The employees' utility µ is additively separable in the utility from net real income and effort e.
Utility µe of an employed worker can then be depicted as µe = v[(w - τw)/p] - e, where v(.) is a
strictly concave function of net real income (v' > 0, v'' < 0, v(0) = 0), w the gross wage, τw the
employees' SSC, 0 ≤ τ < 1, and p the consumer price index.2 The disutility of effort is denoted
by e. More specifically, e is the fraction of the working time during which effort is supplied. If
working time is fixed and normalised to unity, e ∈ [0, 1] will hold and shirking will imply e <
1. An unemployed worker obtains utility µu from unemployment benefits because no effort is
required when unemployed. The participation constraint requires µe > µu.
Employees choose an optimal level of effort, given the wage offered by the firm. This relationship defines the effort function which the company takes into account when maximising
profits. A worker who shirks is detected with probability D. Detection implies the immediate
loss of the job. With a probability u, where u is the aggregate unemployment rate, the worker
who has been fired finds no new job and receives unemployment benefits. With probability (1
- u) s/he obtains another job in which the same wage as before is paid, and the same effort is
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By defining (indirect) utility over the net wage, this framework obviously does not allow for saving.
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put forward. For simplicity, there is no discounting and a repeated risk of becoming
unemployed is not taken into account.3 Thus, expected utility EU of a worker is given by:

[

EU = µ e (1 − D) + D (1 − u ) µ e + uµ u

]

(1)

Let the probability D of being caught shirking be a linear function of the time an employee has
not exerted effort. For a parameter d, capturing the exogenously determined effectiveness of
monitoring, the detection probability is given by D = d(1 - e). Substituting in (1), maximising
with respect to effort e for a given wage, and solving for e yields:
  w − τw 
1 
 − µ u + 1 − 
e = 0.5v
ud 
  p 

(2)

Hence, effort is increasing with the nominal and the real wage, with the unemployment rate u
and it shrinks with the utility from being unemployed µu. Moreover, effort is additively
separable in utility from income and unemployment. These features are important for the
derivation of results. However, the specific form of the effort function (2) is not required.
3.2. Unemployment Benefits
For the results to be derived below, the definition of the utility from being unemployed can be
of great importance. For simplicity, the subsequent discussion about the alternative income is
phrased in terms of unemployment benefits. However, it applies equally to other assistance
payment systems. Since no effort is required when being unemployed, the utility from having
no job is defined by the utility which results from obtaining real unemployment compensation
γ. Assume that unemployment benefits are not subject to SSC. To ease notation denote the
utility from real unemployment benefits by v! = v! (γ). One possibility of modelling real unemployment benefits γ is to assume that benefits b are fixed in nominal terms. The utility from
being unemployed v! is then defined by v! (γ), where γ = b/p, since the real value γ of nominal
benefits b results from dividing b by the consumer price index p. In this 'nominal benefit' system any change in the level of prices automatically alters the utility from obtaining unemployment compensation. An alternative assumption is that the nominal replacement rate is constant, such that real benefits γ are given by γ = βw/p, 0 < β < 1 (called 'nominal replacement
rate'). In this case, not only changes in the price level but also variations in wages alter the
utility resulting from unemployment compensation. In contrast to nominal benefit systems, it is
also feasible that benefits are defined in real terms. Then, a constant real benefit level can be
assumed
and
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See Pisauro (1991) for details of the argument, or Chang (1995), Goerke (1997, 1999a), and Lin and Lai (1997)
who employ the same model. The assumption that the future is not discounted is consistent with defining utility
over wages only, instead of savings and consumption. The issue of whether unemployment might result from
intertemporal substitution between work and leisure can, thus, not be tackled in this framework.
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γ = (bp)/p = b holds ('real benefits'). Finally, the replacement rate might be fixed in real terms
and γ = βw applies ('real replacement rate'). The 'real' benefit variants can be an adequate
description if unemployment compensation is (periodically) adjusted to changes in the price
level p. Otherwise, the nominal variants are more appropriate.
3.3. Firms
There is a given number of identical firms in the economy with a constant capital stock
producing a single good. Capital can, therefore, be omitted from the further analysis. Firms are
characterised by a strictly concave production function f (f ' > 0, f '' < 0, f(0) = 0) with efficiency units of labour as argument. Hence, there is no distinction between the productivity and
the effort effects of changes in e. Labour costs are equal to the product of the number of
employees n and the wage w plus the payroll tax ntw, t ≥ 0 (alternatively referred to as SSC by
employers). All firms can sell the homogeneous product for a given price which is normalised
to unity in the absence of taxes. However, firms have to pay a tax r per unit of revenue or
output, 0 ≤ r < 1, which all firms can shift forward into output prices - or pass on to consumers
- to the same degree. Therefore, the payroll tax and the tax on revenues are fundamentally
different from an analytical perspective insofar as that the latter can be shifted forward into
prices whereas the former cannot.
The extent of forward shifting of the tax on revenues is determined exogenously and measured
by the parameter s, 0 ≤ s ≤ 1. Therefore, net revenues η per unit of output are given by
η ≡ 1 - r(1 - s) > 0. From a microeconomic perspective, s indicates the relationship between the
elasticities of supply and demand of the output good; the more elastic demand being for a
given (positive) elasticity of supply, the less the possibility of forward shifting, i.e. the lower s
is. From a macroeconomic point of view, a high value of s could, for example, be due to a
favourable state of the trade cycle or a lax stance of monetary policy. Alternatively, a higher
value of s could indicate a longer term perspective since the long-run zero profit constraint
ensures that companies can only remain in the market if they do not bear the tax burden. Moreover, it can be argued that the extent of shifting of the tax on revenues depends on the other
taxes which are altered as a compensation. Assume, for example, that the payroll tax is
lowered and the tax on revenues is raised in such a way as to leave the firms' tax burden
unchanged. Then, firms may not attempt to shift forward the rise in the tax on revenues at all.4
Thus, for such a reform of the fiscal system, special attention is paid to the case of s = 0. Moreover, the extent of shifting might be influenced by the sectoral composition in a multi-good
economy. Since these aspects cannot be captured in their entirety without specifying a model
of output price determination, the parametric treatment represents a 'second-best' approach
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which provides for a general analysis and allows for the derivation of conditions under which a
substitution of one tax for another promotes employment.
Since labour is the only (variable) input and firms are assumed to sell their entire output, the
tax on revenues r can be interpreted as a VAT. Obviously, in a single good economy there is
only one VAT rate. If all other determinants of consumer prices p than the VAT rate are constant, p will be given by p = 1 + sr. Profits per firm Π are defined by:
Π = (1 − r (1 − s)) f ( en ) − nw (1 + t )
The firm sets an optimal wage w and chooses employment n, given the efficiency wage (cf.
Shapiro and Stiglitz 1984). This implies the following first-order conditions:
Π w = n ηf ' e w − (1 + t ) = 0

(3)

Π n = ηf ' e − w (1 + t ) = 0

(4)

According to (3), marginal effort ew must be positive, irrespective of the benefit system, for
the firm's maximisation problem to have an interior solution. The combination of (3) and (4)
yields a Solow-condition (Solow 1979) or a shirking constraint Ψ:
Ψ ≡ ew w − e = 0

(5)

Since the second-order condition for the firm's profit maximum requires eww < 0, the shirking
constraint declines with the wage (Ψw < 0). Moreover, Ψu < 0 holds because ew is independent of the unemployment rate while effort e increases with u. The firm's optimal level of
employment declines with the wage w while it increases with effort for (f ''en + f ') > 0 which,
henceforth, is assumed to be the case.5 Aggregate employment N is the product of the number
of firms ρ and employment per firm n.
Φ ≡ N − ρn ( w , e , r , t ) = 0

(6)

Subsequently, Φ is referred to as the aggregate labour demand curve. For a labour supply of
given size normalised to unity, the level or rate of unemployment u is defined by u = 1 - N. Φ
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For expositional convenience, employment n is treated as a function of effort e, although n is actually a function
of the arguments of e. However, allowing for n = n(e, ...) simplifies the subsequent presentation. The labour
demand curve in efficiency wage models can be backward bending (Fehr 1991). However, it definitely has a
negative slope in this model for a wage not below the efficiency wage. Using equation (3), one obtains from (4),
that is, evaluating nw at the optimal wage:
ne
η ( f ' + f ' ' en )
1+ t
−
nw =
ew = − w < 0
2
2
e
ηf ' ' e
ηf ' ' e

The requirement f ''en + f ' > 0 holds, inter alia, for a Cobb-Douglas production function. More generally, in a
model in which capital is determined endogenously it implies that the elasticity of substitution between labour and
capital be not too low (cf. Pisauro 1991).
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increases with the wage (Φw > 0), while Φu = - (1 + ρneeu) < 0 holds. Equations (5) and (6)
define the equilibrium of the economy, which is taken to imply shirking.

4. Changes in Tax Rates
As a preliminary step, increases in tax rates are analysed. For a given wage, the change in employment per firm n owing to a rise in either of the tax rates is given by:
nt = −
nr =

Π nt
w
=
<0
Π nn ηf '' e 2

f ' e (1 − s) f '' en + f '
−
e r = n t A + nee r
ηf '' e 2
f '' e 2
n τ = nee τ < 0

(7)

(8)
(9)

where A ≡ (1 - s)(1 + t)/η ≥ 0 and eτ = - 0.5v' w/p < 0. Thus, an increase in SSC paid either by
employers or employees reduces employment per firm, while the impact of a higher VAT
depends on the impact of this tax increase on effort. Utilising these findings, the system of the
two equations (5) and (6) can be employed to predict the wage and unemployment effects of
increases in the payroll tax t, the employees' SSC τ and in the VAT rate r. For a given number
of firms, the value of ρ does not alter these effects and is subsequently set equal to unity.
e
wn
du
≡ u t = ww t > 0, where D = ΨwΦu - ΦwΨu > 0
dt
D
n e
wt = t u < 0
D

(10)
(11)

A rise in the payroll tax t does not affect the efficiency wage as defined by equation (5) for a
given level of unemployment u, since the costs of raising either employment n or the wage w
by one unit are both increased by (1 + t) units. However, as optimal employment declines with
labour costs for a given level of effort, employment shrinks with a rise in the payroll tax t. The
resulting increase in unemployment allows the firms to reduce the efficiency wage.6
The impact of a rise in the employees' SSC τ is given by:
e
wn e − n w ( e wτ w − e τ )
u τ = ww e τ
>0
D
wτ =

6

( e wτ w − e τ )(1 + n e e u ) + n e e τ e u
D

See, inter alia, Pisauro (1991), Carter (1992), Petrucci (1994), and Goerke (1997, 1999a).
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(12)
(13)

A rise in τ reduces the workers' net income and, hence, their effort for a given wage since
unemployment benefits are not altered by variations in τ. Each company reacts to this alteration in the trade-off between higher wages and higher effort by a rise in the wage since (ewτw eτ) > 0 (see appendix I). Therefore, greater unemployment ensues. The increase in unemployment mitigates the wage change. Thus, the wage impact of a rise in the employees' SSC τ,
which is equivalent to a rise in a linear income tax rate, is ambiguous (cf. Hoel 1990 or Goerke
1999a).
The effects of a rise in the VAT rate r are defined by:
e
wn − n w ( e wr w − e r )
e
wn e − n w ( e wr w − e r )
u r = ww r
= Au t + ww e r
D
D
( e w − e r )(1 + n e e u ) + n r e u
w r = wr
D

(14)
(15)

The increase in r reduces the net income from working and will also diminish net unemployment benefits if they are not indexed to the consumer price index p. Hence, the alteration in the
utility differential resulting from working and shirking changes in an ambiguous way for nominal benefits. Therefore, the optimal wage defined by the shirking constraint might change in
either way (see appendix I). Moreover, the direct, negative employment consequences of an
increase in the VAT which is not shifted forward completely into prices imply a reduction in
wages. Thus, the wage change due to a rise in r is ambiguous. The unemployment consequences of a rise in the VAT are indeterminate for nominal benefit systems. However, if the
VAT is not shifted forward at all (s = 0), (ewrw - er) = er = 0 will apply and, therefore,
employment will decline in the presence of a nominal benefit system. For real benefit systems
(ewrw - er) ≥ 0 and er ≤ 0 hold and unemployment unambiguously rises owing to an increase
in the VAT. This is so because, first, the efficiency wage has to be increased for s > 0 and,
second, labour demand falls, irrespective of the degree of shifting.
The above analysis demonstrates that an unambiguous decline in unemployment cannot be
achieved by an increase in any of the three tax rates under consideration. Thus, there is no a
priori obvious variation of taxes which creates additional jobs and retains a balanced budget.

5. Fiscal Reforms
In this section, three types of fiscal reforms are evaluated. First, the government is assumed to
raise the VAT and to lower employers' SSC or payroll taxes while preserving a balanced
budget. The employment effect of such a reform will only be unambiguously positive if the
VAT is not shifted forward. Second, if employees' SSC are altered, even the restrictive
assumption of no forward shifting of the VAT will, in general, no longer suffice to determine
8

the employment effects of a balanced-budget reform. However, if the tax wedge is held constant, employment enhancing tax reforms will become feasible. Third, a shift from SSC shared
equally by employers and employees to the VAT is investigated.
5.1. Payroll Taxes versus VAT
Suppose the government decides to lower the payroll tax t, that is the employers' SSC, and at
the same time to raise the VAT rate r by such an amount as to preserve the government's
budget balance. The ensuing change in unemployment is given by:
du
dr

t =t ( r )

=


1
dt 

eww wn r + nt  − n w (ewr w − er )
D
dr 



(16)

The sign of the term in square brackets in (16) depends on the extent to which a rise in r induces a reduction in t. This reduction in t is determined by the requirement of budget neutrality, haven taken into account the adjustments of wages and employment. The government's
revenues consist of receipts from the payroll tax twN, employees' SSC τwN, and the VAT,
namely rf. The only expenditure results from the benefits for unemployed people γ" , γ" ≡ γp,
since γ" depicts the nominal value of benefits to unemployed workers who derive (indirect)
utility from real benefits γ.7 The budget B is given by B = w (1 − u )( t + τ ) + rf − uγ" . Since N =
1 - u, the change in B due to a rise in i = t, τ, or r is defined by:
Bi = w i N ( t + τ ) − u i ( w ( t + τ ) + γ" ) + wN + rf '(( e w w i + e i ) n + en i ) − uγ" i
B r = w r N ( t + τ ) − u r ( w ( t + τ ) + γ" ) + f + rf '( e w w r + e r ) n + en r ) − uγ" r
For the subsequent analysis it is assumed that a rise in any tax rate induces a budget surplus,
such that Bt, Bτ, Br > 0 hold. The change in employment per firm owing to a rise in r and a fall
in t, that is the expression in square brackets in (16), assuming a budget neutral tax reform, is
given by:
nr + nt


B
dt
= nt  A − r
dr
Bt

= nt


 + ne er


[w(t + τ ) + γˆ ]( Aut − u r )
( Awt − wr ){N (t + τ ) + rf ' new }
− nt
Bt
Bt
 AwN − f
An − n r
Ae − er
Aγˆt − γˆ r 
+ nt 
+ rf ' e t
+ rf ' n t
−u
 + ne er
Bt
Bt
Bt
Bt
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(17)

It is assumed for simplicity that there is only one central government budget which is financed by all taxes and
SSC and which covers all outlays. Since the number of firms has been normalised to unity, output f in one firm
and output in the whole economy coincide.
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To illustrate the impact of the envisaged fiscal reform on the budget in more detail, consider,
first, the consequences for the wage level. This wage change alters the contributions of both
employers and employees directly as well as the level of effort and, therefore, output. Using
equations (8), (11) and (15), the wage effect can be written as:
Aw t − w r =

An t e u − e u n r − ( e wr w − e r )(1 + e u n e ) e r − e wr w (1 + e u n e )
=
D
D

(18)

Without further restrictions, especially on the effort function, the budgetary impact owing to
the tax induced wage changes is uncertain.
The second effect on the budget results from the change in unemployment which affects contributions and outlays. Using equations (10) and (14), this effect can be expressed as:
n ( e w − e r ) − e ww wn e e r
Au t − u r = w wr
D
If er and (ewrw - er) can be signed, which is possible unambiguously only for a real benefit
system, er < 0, (ewrw - er) > 0, and Aut - ur < 0 will hold. From equations (16) and (17) it can
be gathered that, in this case, the direct unemployment effect of a balanced-budget change in
tax rates entails a fall in employment per firm and in aggregate.
The third effect on the budget results from the broadening of the tax base. Since AwN - f =
- π/η - swN(1 + t)/η < 0 if firms are profitable, from inspection of equation (16) it becomes
obvious that the tax base effect unambiguously contributes to a reduction in unemployment.
The fourth channel by which the balanced-budget requirement affects unemployment is via the
direct output impact.
rf ' e ( An t − n r ) − rf ' ne r = − rf ' e r ( n + en e )
Since the employers' SSC do not have a direct effect on effort for a given wage, that is, since
et = 0 (cf. equation (2)), the rise in the VAT will reduce effort and, thus, output if er < 0 holds,
where use of equations (7) and (8) has been made. From (16) it can then be gathered that this
causes a rise in unemployment.
Finally, a change in tax rates can affect the level of benefits. This effect is given by Aγ" t − γ" r ,
which is zero for s = 0. However, for s > 0, the sign of this expression depends on the benefit
system (see appendix II).
Summing up, on the one hand, there is a negative employment impact inherent in the shift
towards the VAT, captured by neer in equation (17), as long as effort is reduced by a rise in the
VAT. On the other hand, the tax base effect raises employment. Moreover, the various other
effects tend to have ambiguous consequences. Hence, a general statement with respect to the
balanced-budget employment effects of a shift from a payroll tax or employers' SSC to a VAT
is not feasible. The ambiguity arises since changes in τ and r for s > 0 alter the employees'
10

behaviour while variations in t and in r for s < 1 influence the employers' decisions. Which of
these effects dominates is uncertain. However, there is a possibility under which the employment effect of a substitution of a VAT for a payroll tax can be signed, namely if (ewrw - er) =
er = 0, since this implies Awt - wr = Aut - ur = 0. This restriction will hold if the VAT is not
shifted forward into consumer prices (s = 0). This case might also be of great empirical
significance since a simultaneous rise in r and a fall in t leaves the firm's profits (approximately) unchanged. Therefore, firms need not raise output prices in order to retain the pre-tax
reform level of profits. For s = 0, only the tax base effect remains. This result is captured by:
Proposition 1:
A balanced-budget shift from a payroll tax to a VAT will increase employment in a shirking
framework unambiguously, irrespective of the benefit system, if the VAT is not shifted forward.
In the absence of forward shifting of the VAT, only the firms' reactions to the tax changes
determine the employment effect. Since lower tax burdens for the firm raise employment per
firm, and because the tax base of the VAT is greater than that of the payroll tax, the shift from
the latter to the former reduces unemployment.8
5.2. An Employment-Enhancing Reduction in the Employees' SSC
Instead of a decline in the employers' SSC and a rise in the VAT, a reduction in the employees'
SSC can be combined with an increase in r. The unemployment impact of such a reform is
determined by:
du
=
dr τ =τ ( r )

eww w(nr + nτ

dτ
dτ 

) − nw ewr w − er + (ewτ w − eτ ) 
dr
dr 

D

(19)

Since both the employees' and the employers' behaviour are affected by this fiscal reform,
imposing a balanced-budget constraint implies similar ambiguities as they have arisen in the
analysis of a substitution of a VAT for a payroll tax. Instead of a balanced-budget constraint,
subsequently, a restriction on the wage change is imposed which allows for the determination
of the employment effect of a shift from employees' SSC to a VAT. Suppose, therefore, that
the reform of the fiscal system keeps the net real wage w(1 - τ)/(1 + sr) unchanged at the initial
wage. In the present context, this requirement is tantamount to a constant wedge (1/ω) between

8

Chang (1995) looks at the welfare maximising combination of a payroll and a commodity tax on one good in a
two-sector shirking economy. However, employment effects are not investigated. Moreover, unemployment
benefits are normalised to zero such that the commodity tax does not alter the real income of unemployed
workers.
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labour costs and the net real wage, where ω = (1 - τ)/[(1 + sr)(1 + t)], since the payroll tax t is
not altered.
For a constant wedge (dω = 0), the change in the employees' contributions τ due to a rise in r,
is given by dτ/dr = -(1 - τ)s/p. The term nr + nτ(dτ/dr) in equation (19) is then equivalent to
f '(1 - s)/(ηf ''e) + ne(er - eτs(1 - τ)/p). Moreover, the expression in curly brackets in (19) collapses to − v! ' bs/(2p2) ≤ 0 for nominal benefits, to v! '' s(βw)2/(2p3) ≤ 0 in the case of a constant nominal replacement rate and to zero for real benefit systems (see appendix I). For an
unemployment compensation system based on constant real benefits or a constant real
replacement rate, the term (er - eτs(1 - τ)/p) is equal to zero (see appendix III). Hence, the employment effect of a shift from employees' SSC to a VAT is given by:
e ww w (1 − s) f '
du
=
≥0
dr dω = 0, τ = τ ( r ), γ = b ,
ηf '' eD
γ = βw
As long as forward shifting of the VAT is incomplete (s < 1), unemployment will be increased
by a rise in the VAT and a fall in employees' SSC for dω = 0 if benefits are adjusted to changes
in consumer prices. If benefits are nominally fixed, (er - eτs(1 - τ)/p) = v! ' bs/(2p2) > 0 will
hold. Substituting also for the term in curly brackets in (19) gives rise to:
du
dr

dω =0 ,τ =τ ( r ) ,γ =b / p

=

eww we(1 − s ) f ' v~ ' bs
(eww wne + nw )
+
ηf ' ' e 2 D
2 Dp 2

Finally, a constant nominal replacement rate implies (er - eτs(1 - τ)/p) = v! ' βsw/(2p2) > 0 and:
e we(1 − s ) f ' wβs  ~
nw v~ ' ' βw 
du


= ww
+
e
v
'
n
−
ww
e
ηf ' ' e 2 D
dr dω =0,τ =τ ( r ),γ = βw / p
2 Dp 2 
p

Thus, the unemployment effects of a fiscal reform which substitutes the VAT for SSC by employees depend on the benefit system and on the extent to which the VAT is shifted forward.
Proposition 2:
In a shirking framework, a shift from SSC paid by employees to a VAT, holding constant the
wedge between labour costs and the net real wage, will
a) raise unemployment irrespective of the benefit system if the VAT is not shifted forward,
b) raise unemployment in real benefit systems if there is incomplete forward shifting,
c) have no impact on unemployment in real benefit systems if there is full forward shifting,
d) reduce unemployment in nominal benefit systems if there is full forward shifting,
e) have ambiguous employment effects in nominal benefit systems if shifting is incomplete.
Proposition 2 demonstrates that it will be possible to restructure the fiscal system in a manner
which allows for an employment enhancing effect of the reform if the shifting parameter s is
12

sufficiently high and if benefits are not indexed to consumer prices. For a given institutional
structure of the output market, the longer the time horizon is, the greater the possibility to shift
forward increases in the VAT is. Hence, the unemployment reducing impact of the tax reform
delineated in Proposition 2 can be argued to occur at least in the long-run. In addition, in
comparison to a rise in the VAT which is compensated by a decrease in employers' SSC, an
increase in the VAT which induces a reduction in employees' SSC lowers the firm's profits per
se. This makes forward shifting more likely than for a substitution of the VAT for a payroll
tax. However, an employment expansion will only take place if there is a nominal benefit
system. The intuition for Proposition 2 is the following: holding constant the wedge (1/ω)
implies that the utility from working is not affected by tax changes. Given a constant wedge,
there are then two conflicting forces at work owing to the fiscal reform. A higher VAT which
is not fully shifted forward reduces the firm's labour demand and raises unemployment.
However, if benefits are not indexed to consumer prices, the increase in the VAT will reduce
the utility of unemployed workers, raising effort and, thus, labour demand. This reduces unemployment. If benefits are held constant in real terms, the countervailing effect via benefits will
not occur and unemployment will unambiguously rise, unless there is full forward shifting of
the VAT.
Results c) and d) of Proposition 2 imply (see also Goerke 1999b):
Corollary 2.1
In a shirking framework of efficiency wages in which changes in the VAT are shifted forward
completely, a change in the composition of the tax wedge, given its level, affects employment
unless unemployment benefits are indexed to the consumer price level.
By assuming full forward shifting, the VAT variation does not cause a direct labour demand
effect. Nevertheless, employment changes owing to the alteration in effort. Therefore, the
wedge between labour costs and the net real wage might not be an adequate indicator of the
employment effects of taxes.
The budgetary impact of an employment enhancing shift from SSC paid by employees to a
VAT is, in general, ambiguous. On the one hand, unemployment falls and there is, for
example, a broadening of the tax base such that the budget moves into surplus. On the other
hand, the main driving force of higher employment is a reduction in wages which, in turn,
reduces revenues. However, there is a constellation under which the budgetary effect can be
signed. Assume, therefore, full forward shifting and a real benefit system. Unemployment does
not change owing to a substitution of employees' SSC by the VAT, holding constant the wedge
(Proposition 2, part c). If neither unemployment nor unemployment benefits change, effort will
remain the same for the given wage. Full shifting, furthermore, implies that the position of the
13

labour demand curve is unaffected by the variation in the VAT. If neither labour demand curve
nor shirking constraint are affected by the tax reform, the wage will be constant. Hence, the
only budgetary impacts are the revenue enhancing tax base effect and the revenue reducing
benefit impact. If the former exceeds the latter, the employees' SSC can be reduced further
than required by the constancy of the wedge in order to balance the budget, thus raising aggregate employment (cf. equation (12)). This result, therefore, yields:
Corollary 2.2
Given a real benefit system and full forward shifting of the VAT, an employment enhancing
revenue-neutral (balanced-budget) shift from employees' SSC to a VAT is (will be) feasible in
a shirking framework (if the tax base effect exceeds the impact of constant real benefits on the
government's budget).
Thus far, it has been assumed that there is no difference between gross and net unemployment
benefits since they are not subject to SSC τ. However, in a number of OECD countries unemployment benefits are subject to SSC or to income taxes (OECD 1988, 1991, 1993, Goerke
1999b, Koskela and Schöb 1999). In countries in which this is the case, Proposition 2 and its
Corollaries are no longer applicable and the employment effects of a shift from employees'
SSC to the VAT cannot be determined.
5.3. A Reduction in Social Security Contributions Shared by Employer and Employees
In many (European) countries, SSC are shared by employers and employees. Often both sides
to the labour contract pay half of the contributions (see OECD 1993). If this notion of equal
shares in the financing of social security is strong, a reduction in the contributions of just one
party, as it has been analysed in the previous sub-sections, may not be politically feasible.
Hence, the question arises as to what the employment consequences of a shift from SSC shared
by employers and employees to a VAT are. If the equal sharing rule for SSC is preserved, the
fall in t owing to a rise in r, and the concomitant reduction in τ will be the same (dτ = dt).
Since Ψt = 0, the unemployment impact of such a tax reform is found to be:
du
dr

dϖ = 0
t =τ =τ ( r )

=

eww w 
dτ  n 
dτ 
nr + (nτ + nt )  − w ewr w − er + (ewτ w − eτ ) 

D 
dr  D 
dr 

(20)

Suppose that, in addition to dτ/dt = 1, the ratio (1/ϖ) of the gross nominal wage to the net real
wage, ϖ = (1 - τ) /(1 + sr) is held constant. It has been shown in Section 5.2 that the assumption of dω = 0 for dt = 0, which is equivalent to dϖ = 0, implies that the expression in curly
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brackets in (20) is non-positive.9 Thus, replacing nr, nτ, nt, and A in accordance with equations
(7) to (9), and using dϖ = 0, a sufficient condition for unemployment to fall, owing to a
reduction in SSC by employers and employees and a rise in the VAT, is:
nr + (nτ + nt )



dτ
1−τ
 (1 − s )(1 + t ) (1 − t ) s 
= nt 
−
+ ne er −
seτ  > 0

dr
1 + sr 
p
 1 − r + rs



(21)

Since (er - eτs(1 - τ)/p) will either be zero for real benefits or positive for nominal benefit systems if dϖ = 0 (see appendix III) a sufficient condition for an employment enhancing shift
from SSC to the VAT is that the term in square brackets in (21) is positive. Solving for s in
this expression yields a minimum value for the extent of shifting to induce a positive
employment effect and gives rise to:
Proposition 3:
Irrespective of the nature of the benefit system, a sufficient condition for a shift from SSC
shared equally by employees and employers to a VAT to reduce unemployment, holding
constant the difference between gross nominal and the net real wage, is that the extent of
forward shifting of the VAT exceeds a critical value s*, where:
s* =

r 2 + 2 rt + 1 + r − 1
2r

Using VAT rates between 15% and 30%, it can be shown that s* is fairly invariant to different
levels of SSC. For SSC rates t = τ of 5%, for example, s* varies between 0.562 and 0.597,
depending on the VAT rate r. If the contribution rates are 20%, r = 0.15 will imply s* = 0.635
and r = 0.3 will entail s* = 2/3. Since the critical value of s is calculated on the basis of a sufficiency requirement, in systems with nominally fixed unemployment compensation, a lower
value of s* guarantees a positive employment effect.
The intuition for Proposition 3 is that a sufficient degree of forward shifting limits the adverse
labour demand curve effects. The imposition of a constant ratio between the gross nominal and
the net real wage keeps the utility from working unchanged for a given wage. Since SSC by
employers are reduced, there is a positive employment impact. Hence, in an efficiency wage
economy in which SSC are shared equally by employers and employees, an employment
enhancing shift from these contributions to a VAT will, in general, be feasible if the government does not insist on a balanced budget.

9 If the wedge (1/ω) were held constant, instead of imposing dϖ = 0, a given rise in the VAT would require a less
pronounced reduction in τ since t would also fall. Hence, the subsequent argument would no longer apply.
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6. Conclusions
In order to alleviate the European unemployment problem it is often suggested in the political
debate to reduce labour costs. Since social security contributions have increased strongly in
many OECD countries, the desire to lower labour costs is often tantamount to the request of a
reduction in these contributions. In order to compensate for the ensuing loss in revenues, a rise
in the value-added tax has been suggested. In this paper, it has been shown in the context of a
shirking model of efficiency wages that such a tax reform will only reduce unemployment
under specific conditions. More precisely, a balanced-budget shift from a payroll tax to a
value-added tax will increase employment if the value-added tax is not shifted forward. If the
value-added tax increase raises consumer prices, positive employment effects of a shift from a
payroll to a value-added tax can depend on unemployment benefits being defined in nominal
terms. A substitution of a value-added tax for social security contributions levied on
employees will reduce unemployment if, first, the wedge is kept constant, second, the valueadded tax increase is shifted forward completely and, third, benefits are not indexed to
consumer prices. Moreover, it has been shown that the composition of the tax wedge can affect
employment. If social security contributions are shared equally by employers and employees, a
sufficient condition for a shift from social security contributions to a value-added tax to raise
employment, irrespective of the benefit system and holding constant the difference between
the gross nominal and net real wage, will be that changes in the value-added tax are shifted
forward into consumer prices by at least two-thirds, assuming plausible values for taxes and
contribution rates. All these predictions are based on the presumption that variations in
employees' contributions do not affect unemployment benefits directly.
These findings can also contribute to an evaluation of the reform probably taking place in
Germany in the future. Namely, a substitution of taxes on energy use for contributions to the
quasi-mandatory pension system. Since social security contributions are shared equally by
employers and employees in Germany, Proposition 3 states that the increase in the taxes on
energy must be shifted forward to a sufficient degree to warrant a rise in employment,
provided that net real wages do not decline. However, a tax on energy use presumably affects
different households in a much more diverse manner than a uniform value-added tax, since
only one category of goods is taxed additionally. Moreover, the firms' reductions in labour
costs and the increases in expenditure for energy will vary in accordance with the relative
intensity of the inputs labour and energy. Thus, the employment effects of a substitution of a
tax on energy use for contributions to the pension system in an efficiency wage economy are
more ambiguous than Proposition 3 suggests. Moreover, unemployment benefits are indexed
to net wages and, therefore, directly influenced by variations in the employees' contribution
16

rates to the pension system. This feature of the German unemployment benefit system creates
further uncertainties. Since other models of the labour market which can explain
unemployment are likely to yield similarly ambiguous predictions, the reform probably taking
place in Germany cannot be argued to raise the number of jobs on the basis of microeconomic
models of unemployment.
In conclusion, it should be mentioned that the above analysis has omitted a number of aspects
which are usually argued to affect the performance of a value-added tax in comparison to
social security contributions and which will, therefore, also have a bearing on a substitution of
taxes on energy use for contributions to the pension system. First, the labour supply decision
has not been endogenised such that potential disincentive effects of social security
contributions have been excluded. However, a value-added tax also worsens the trade-off
between work and leisure. Second, a value-added tax broadens the tax base because of income
from wealth and capital. This tax base impact has not played a role in the model. Third, capital
formation, or more generally savings decisions and growth aspects, have not been considered.
Fourth, it is usually maintained that tax evasion is a more severe problem for earnings-related
taxes than for value-added taxes. However, for social security contributions, which often imply
a direct entitlement to health or retirement schemes, the issue of tax evasion or avoidance
might be less severe than for income taxes. Finally, the economy under investigation is a
closed one. In an open economy, forward shifting of VAT increases might be possible to a
lesser degree than in a closed economy, or not at all, since competition by foreign firms which
have not experienced the tax increase prevents higher prices if the value-added tax is collected
at the origin. In the EU, however, the destination principle for the value-added tax ensures that
variations in this tax apply to imported goods, as well. Therefore, the closed economy
assumption is unlikely to affect policy conclusions in a European context, unless cross-border
shopping activities have a substantial impact.
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7. Appendix
I. Shirking Constraint, VAT, and Employees' SSC
The derivative of Ψ (cf. equation (5)) with respect to the VAT is given by Ψr = ewrw - er. The
sign of this expression depends on the unemployment benefit system.
Ψr
=−
γ =b
γ = βw

v ''(1 − τ ) 2 w 2 s
≥0
2p3

Ψr γ = b / p = − s

(real benefit systems)

v ''(1 − τ ) 2 w 2 + v! ' bp
2 p3

Ψr γ = βw / p = − sw

(nominal benefits)

v ''(1 − τ ) 2 w − v! '' β 2
2 p3

(nominal replacement rate)

The derivative of the shirking constraint with respect to τ is independent of the benefit system.
Ψτ = e wτ w - e τ = −

v ''(1 − τ ) w 2
>0
2
2p

II: The sign of (Aγ" t − γ" r )
a) Nominal benefits (γ = b/p, γ" = b)
γ" r = γ" t = 0 ⇒ (A γ" t - γ" r ) = 0
b) Nominal replacement rate (γ = βw/p, γ" = βw)
γ" r = βw r , γ" t = βw t ⇒ (A γ" t - γ" r ) = β(Awt - wr) = β e r − e wr w (1 + e u n e ) / D
using (18), where D is defined in (10). If s = 0, ewrw - er = er = ewr = 0 will apply. Hence,
Awt - wr = A γ" t - γ" r = 0.
c) Real benefits (γ = b, γ" = bp = b(1 + rs))
γ" r = bs , γ" t = 0 ⇒ (A γ" t - γ" r ) = - bs ≤ 0
d) Real replacement rate (γ = βw, γ" = βwp = βw(1 + rs)):
γ" r = β ( w r p + ws) , γ" t = βpw t
⇒ (A γ" t - γ" r ) = β(p(Awt - wr) - ws) = βp e r − e wr w (1 + e u n e ) / D − βws. Again, s = 0
implies er = ewr = 0 and, hence, (A γ" t - γ" r ) = 0.
III: Change in Effort Owing to a Rise in the VAT
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For a given wage, an increase in the VAT reduces effort unambiguously, unless benefits are
nominally fixed. Note, moreover, that er = - v'(w)/(2p).
er

γ =b
γ = βw

=−

s
2p2

v ' w (1 − τ ) < 0

(real benefit system)

Hence, er - eτs(1 - τ)/p = 0 holds.
er

γ =b/ p

= −s

v ' w (1 − τ ) − v! ' b
2 p2

(nominal benefits).

This implies er - eτs(1 - τ)/p = v! ' bs/(2p2) > 0.
er

γ = βw / p

=−

s
2p2

v ' w (1 − τ ) − v! ' βw = −

swe w
<0
p

(nominal replacement rate).

Therefore, er - eτs(1 - τ)/p = v! ' βsw/(2p2) > 0.
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