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Abstract 
 This study proposes a rule of payroll tax adjustment, arguing that the optimal payroll tax 

adjustment rate should be set in such a way that the marginal excess burden associated with a payroll 

tax adjustment is kept to a minimum and that the implicit return rates for current retirees are guaranteed 

at certain levels.  We find that the optimal payroll tax adjustment rate is a function of labor supply 

elasticity, the perceived marginal benefit-tax linkage, the pre-adjusted payroll tax rate, the population 

growth rate, the wage growth rate, and the guaranteed return rate.  The sign of the optimal payroll tax 

adjustment rate is ambiguous.  The optimal payroll tax adjustment rate falls in accordance with the 

population growth rate and the wage growth rate, but rises with the guaranteed return rate.  The 

absolute value of the optimal payroll tax adjustment rate rises with both the pre-adjusted tax rate and 

the elasticity of labor supply, but falls with the perceived marginal benefit-tax linkage.   
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1.  Introduction 

With far-reaching demographic changes, it has often been postulated that the 

pay-as-you-go 1  social security systems in many countries will face a state of 

insolvency in the future.  In light of this, raising the social security payroll tax rate2 

and cutting the benefit level are two traditional ways to resolve the insolvency crisis.  

As a result, the real internal rate of return on a worker’s accumulated lifetime social 

security contributions gradually decreases over generations.3  The decreasing return 

rate increasingly provides a disincentive for people to support the system.   

If the payroll tax is considered as a labor tax, then raising the payroll tax rate 

would distort work incentives and give rise to a marginal excess burden.  Whether a 

payroll tax is in fact a labor tax, however, is usually considered to be arguable.   

Most studies agree that the perceived marginal benefit-tax linkage 4  plays an 

important role in determining whether or not the payroll tax is in fact a labor tax.  

Gordon (1983), for one, suggested that the payroll tax should be considered a net 

subsidy for work, just because of the link between taxes and future benefits.  

 Burkhauser and Turner (1985) argued that economists had generally taken a 

                                                 
1 Benefits to current retirees who had previously paid payroll taxes are paid using the present-day 
payroll taxes from current workers.  
2 Feldstein (1998a, 1998b) pointed out that the payroll tax rate required to finance American social 
security will eventually reach 18%~19% over the next 30 years. 
3 Gramlich (1998) projected that very young maximum-wage workers are actually slated to realize 
negative returns. 
4 The perceived marginal linkage between social security benefits and contributions can be positive, 
negative, or zero.  Zero linkage occurs when social security benefits are determined independently of 
contributions or when workers incorrectly perceive that contributing more to social security will not 
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payroll tax simply as a tax, while neglecting its links to future benefits.  They 

suggested that for young workers born in the baby boom years, the payroll tax more 

likely represents a tax throughout their entire lives.  McElwain and Swofford (1986) 

used an empirical test and confirmed that this perception prevails.  Along the same 

lines, Boskin, Kotlikoff, Puffert, and Shoven(1987) indicated that, for many 

households, most of their social security contributions are viewed as taxes.  They 

found that only the extremely poor receive an extra dollar’s worth of benefits for an 

extra dollar of taxes, but that for the majority of households, in fact, the marginal 

benefit is only 15 to 30 cents on the dollar.   

Kotlikoff (1998) suggested that workers would completely consider their payroll 

tax contributions as a labor tax if the pay-as-you-go social security system had an 

actual zero or perceived zero benefit-tax linkage.  He did argue nevertheless that, in 

reality, most people cannot correctly perceive their benefit-tax linkage owing to the 

sheer complexity of the benefit calculation formula.  Therefore, it seems reasonable 

to state that, by and large, the payroll tax is considered by most to be a labor tax.  

Given that the payroll tax is typically considered a labor tax, it follows that this 

distorts decisions with regard to labor supply.   Most earlier studies indicate that a 

payroll tax has an effect on labor supply. [Brittin (1971, 1972), Feldstein (1972), 

                                                                                                                                            
increase their future social security benefits. 
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MacRae and MacRae (1976), Moffit (1977), Burkhauser and Turner (1978, 1982), 

Danziger, Haveman, and Plotnick (1981), Moore (1983), Thompson (1983), 

McElwain and Swofford (1986), and McCarthy(1990)]  Hence, the extent to which 

the payroll tax distorts labor supply depends on the incidence of that tax. 

Conflicting opinions on the incidence of a social security payroll tax are not 

uncommon.  Brittain (1971, 1972), for example, suggested that the real burden of the 

tax falls on labor, an argument with which Feldstein (1972) did not agree.  

Hamermesh (1979), meanwhile, indicated that employers’ contributions to the payroll 

tax are not completely passed on to employees.  Feldstein and Samwick (1992) made 

their calculations on a social security tax as if the tax was entirely paid by employees.  

Kassis (1999) supported the argument that labor bears most of the payroll tax in the 

form of lower real wages.  In summarizing these arguments, we believe that the 

labor force bears most of the tax burden. 

Unlike other income taxes, the size of a deadweight loss associated with the 

payroll tax is related to the perceived marginal benefit-tax linkage.  Auerbach and 

Kotlikoff (1987) suggested that the social security payroll tax may more than double 

the deadweight loss of labor income taxation if marginal OASDI payroll taxes provide 

no marginal social security benefits or are misperceived as providing no marginal 

benefits.  Feldstein and Samwick (1992) claimed that the reduction in deadweight 
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loss could no doubt be achieved within the PAYG system by reducing anomalies in 

the links between benefits and taxes.  Kassis (1999) more recently postulated that the 

degree to which workers perceive their benefits affects the welfare loss associated 

with the payroll tax. 

Both decreasing returns for retirees and increasing labor distortions for young 

generations make a pay-as-you-go social security system unappealing.  Although 

reform proposals of the privatization of social security5 have become a subject of 

heated debate, they seem to face many difficulties when it comes to implementing 

them.  The question that arises, therefore, is that if it is proposed that the 

pay-as-you-go system should be kept in place, then how should the payroll tax rate be 

adjusted?  A good mechanism should be in such a way that the distortion of work 

incentives of the current working generations is minimized, while the return rates of 

current retirees are guaranteed at a certain level.   

The purpose of the paper is to propose a rule of payroll tax adjustment based on 

the above mechanism.  Here, a two-period overlapping generation model is used to 

analyze this rule of payroll tax adjustments.  Based on the theoretical analysis, a 

simulation is then conducted and analyzed.  The remainder of this paper is laid out as 

follows:  the next section contains a brief discussion of the relationship between a 

                                                 
5 [Feldstein (1998a), Gramlich (1998), and Diamond (1999)]. 
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payroll tax and the distortion of labor supply.  It also specifies the measure of excess 

burden resulting from payroll taxation.  Section three defines the implicit return rate 

which incorporates labor distortion under the pay-as-you-go system.  The analysis of 

a payroll tax adjustment rule is presented in Section four, while various simulation 

results are summarized in Section five.  The concluding remarks are presented in 

Section six.           

 

2.  Payroll Tax, Labor Supply Distortion, and Excess Burden 

 

In order to simplify our model, we assume that the labor demand curve in the 

market is horizontal (perfectly elastic), while the labor supply curve has a positive 

slope.  Among our assumptions, the statutory incidence of the payroll tax is borne by 

the employer, while the economic incidence of the payroll tax actually falls on the 

employees.  In addition, we assume that the perceived marginal benefit-tax linkage is 

at most equal to one.6   

 Suppose in the absence of the payroll tax that equilibrium employment and wage 

levels are wH  and , respectively.  Suppose a rate τ  of the social security payroll 

tax is levied on the employer.  The horizontal labor demand curve shifts down, 

                                                 
6 The possibility that the payroll tax is actually in the form of a subsidy is ignored in this study. 
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decreasing the market equilibrium wage level to )1( τ−w .  The employees then bear 

the entire burden of the payroll tax in the form of lower real wages.  The new 

employment level, however, is ambiguous.  The distortion of the labor supply 

associated with the payroll tax is related to the perceived marginal benefit-tax linkage.  

When the perceived marginal benefit-tax linkage is one, the payroll tax is not 

considered a labor tax, making the labor decision undistorted.  However, the 

distortion of the labor supply associated with the payroll tax increases as the 

perceived marginal benefit-tax linkage diminishes.   

 The perceived payroll tax rate is related to the perceived marginal benefit-tax 

linkage.  We define the perceived payroll tax rate as τ)1( l− , where l  is the 

perceived marginal benefit-tax linkage.  When this linkage is zero, the perceived 

payroll tax rate is exactly the same as the actual payroll tax rate.  On the other hand, 

the perceived payroll tax rate is zero if this linkage is one.  Based on the definition of 

labor supply elasticity, we can express the distorted quantity of labor supply as 

HlH ετ)1( −=∆ , where ε  is the labor supply elasticity level.7  When the perceived 

marginal benefit-tax linkage is larger, the distorted quantity of labor supply is smaller, 

and vice versa.  The effective labor quantity supplied is hence defined as the 

before-tax labor quantity supplied minus the distorted quantity of labor supply. 

                                                 
7 HlH

H
w

wl
H ετ

τ
ε )1(

)1(
−=∆⇒×

−
∆= . 
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    We can express the after-tax equilibrium employment level, which is the same as 

effective labor quantity supplied, as follows: 

 

                   

{);(

                   
0])1(1[ if   ,])1(1[
0])1(1[ if   ,                     01

>−−−−
≤−−= ετετ

εττ lHl
llH                                        (1) 

Because of the problem of truncation, the after-tax equilibrium employment level 

should at least be equal to zero.  The after-tax equilibrium employment level rises 

with the perceived marginal benefit-tax linkage.  When the perceived marginal 

benefit-tax linkage is 1, the after-tax equilibrium employment level is the same as the 

before-tax labor quantity supplied.  The excess burden (deadweight loss) 

associated with the payroll tax is approximately equal to: 

2
1 )1(

2
1 τεwHlDWL −= .                                           (2)  

The excess burden goes up with the square of the payroll tax rate,8 while the size of 

the excess burden depends on the elasticity of labor supply.  In addition, the 

deadweight loss falls with the perceived marginal benefit-tax linkage. 

 Suppose the payroll tax rate is increased by τ∆ , the new after-tax equilibrium 

wage level hence decreases from )1( τ−w  to )1( ττ ∆−−w .  If it is assumed that 

the elasticity of the labor supply does not vary across employment levels, then the 

new after-tax equilibrium employment level is shown as: 

                                                 
8 Kotlikoff (1998) also suggested that the distortions of economic decisions rise with the square of the 
total effective marginal tax on the decisions made. 
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     {);( ]
1
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The new excess burden associated with the new payroll tax rate is then expressed as:  

HlllwDWL }
1

])1(1[)1()1){((
2
1

2 τ
εττεετττ

−
−−∆−+−∆+×= .                (4)            

 The marginal excess burden resulting from the payroll tax adjustment is 

shown in the following equation:9 

2
12 )( ττ ∆+∆=−=∆ baDWLDWLDWL .                                 (5) 

From the above equation, we find that the marginal excess burden rises with the 

payroll tax adjustment rate and its square. 

 

 

3.  Implicit Return Rate under the Pay-As-You-Go system  

  

 In order to simplify the analysis, we make four basic assumptions: 

1.  Each person lives during two time periods:  that of employment and that of 

retirement. 

2.  The payroll tax has a negligible impact on the decision to quit a job or to have 

early retirement.10 

                                                 
9 

)1(2
])1(1[)1(,

)1(2
])1()2)(1[( 22

τ
ετε

τ
τεετετ

−
−−−=

−
−−−−= HllwbHllwa . 

10 Blinder, Gordon, and Wise (1980) argued that social security has an ambiguous effect on the 
decision to retire.  
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3.  Inflation is negligible.  

4.  All workers of the same generation are identical.   

 Aggregate payroll tax payments (contributions) previously paid by members of 

the current retired generation during their working period are shown as: 

hNlwT ])1(1[0 εττ −−= ,                                              (6) 

where τ  is the pre-adjusted payroll tax rate that current retirees had to pay during 

their working period; w  is the hourly wage level for each member of the current 

retired generation during the working period; l  is the perceived marginal benefit-tax 

linkage that current retirees had during their working period; h  is the average work 

hour per worker; and N  is the total size of the population of the current retired 

generation.   

 Assume that the current working generation has to pay an adjusted payroll tax 

rate of ττ ∆+ .  The payroll tax adjustment rate is τ∆ .  In addition, the growth 

rate of the population and the growth rate of wages in the current period are assumed 

to be n and m, respectively.  In order to simplify the analysis, we assume that both 

the perceived marginal benefit-tax linkage and labor supply elasticity do not vary 

across generations.  Based on an actuarially fair assumption,11 the social security 

benefits paid to members of the current retired generation ( 0B ) are the same as the 

                                                 
11 There is no surplus or deficit in the social security trust fund. 
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aggregate payroll tax revenues collected from members of the current working 

generation ( 1T ).  They are expressed as:  

)1()]()1(1)[1()( 010 nhNlmwTB +∆+−−+∆+== ττεττ .                  (7) 

 We define the implicit return rate of a typical member of the current retired 

generation as the ratio of the net retired benefits to the corresponding contributions.  

The defined implicit return rate can be expressed as: 

1)1)(1)(1)(1(1
0

0
0 −++−+=−=∗ mndt

T
Bγ .                               (8) 

The implicit return rate is a function of the percentage change in the payroll tax rate 

( t ),12 the marginal distortion rate ( d ),13 as well as both the population growth rate 

and the wage growth rate.14  The implicit return rate rises with the percentage change 

in the payroll tax rate, the population growth rate, and the wage growth rate, but falls 

with the marginal distortion rate.  Generally speaking, the implicit return rate is 

determined by the payroll tax adjustment rate, the labor supply elasticity, the 

pre-adjusted payroll tax rate, the perceived marginal benefit-tax linkage, as well as 

both the population growth rate and the wage growth rate.    

                                                 
12 

τ
τ∆=t . 

13 
ετ
τε

)1(1
)1(

l
ld
−−

∆−= .  The marginal distortion rate is defined as the ratio of marginal distortion due to a 

payroll tax adjustment to the effective labor supply at the pre-adjusted tax rate.  The marginal 
distortion rate rises with the payroll tax adjustment rate, labor supply elasticity, and the pre-adjusted 
payroll tax rate, but falls with the perceived marginal benefit-tax linkage. 
14 The function is different from the one defined in Feldstein (1995c).  However, if the payroll tax 
rate consistently remains unchanged, then the implicit return rate should be the same as that of 
Feldstein (1995c). 
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 A question arises.  Does raising the payroll tax rate always yield a higher 

implicit return rate?  The answer is uncertain.  The net effect of the payroll tax 

adjustment rate on the implicit return rate can be shown as: 

)(
)1(

)(
)1(

)(
0

τττ
γ

∆∂
∂+−

∆∂
∂−=

∆∂
∂ ∗ dttd  .                               (9) 

 The above equation demonstrates that adjusting the payroll tax affects the 

implicit return rate by having two opposite effects.  The positive effect, shown as the 

first item, is called the revenue effect.  When the payroll tax adjustment rate is higher, 

the tax revenues collected (i.e., the available benefits) in the current period increase in 

a direct way.  The negative effect, shown as the second item, is called the distortion 

effect.  Since a higher payroll tax adjustment rate causes the marginal distortion rate 

to be higher, tax revenues collected in the current period decrease in an indirect way.  

If the revenue effect dominates the distortion effect, then the payroll tax adjustment 

rate has a positive effect on the implicit return rate, and vice versa.   

 On the basis of the above equation, we find that if the payroll tax adjustment 

rate τ∆  is smaller than the threshold value }])1(2/[1{ τε −−= lVT , then the payroll 

tax adjustment rate has a positive effect on the implicit return rate of the typical 

current retiree, and vice versa.  The threshold value approaches infinity as the 

perceived marginal benefit-tax linkage is close to one or the labor supply elasticity is 

close to zero.  In addition, the threshold value falls with the pre-adjusted tax rate.  
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The payroll tax adjustment rate is normally smaller than this threshold value except 

for some extreme cases.15  However, these extreme cases are rare.  Therefore, we 

can assume that the payroll tax adjustment rate is always set below the threshold level 

in the following analysis.  In other words, we assume that raising the payroll tax rate 

for the current working generation by a normal rate can increase the implicit return 

rate of current retirees. 

 

4.  A Proposed Rule of Payroll Tax Adjustment 

 

 Our proposed adjustment rule argues that the optimal payroll tax adjustment 

rate should be set in such a way that the marginal excess burden caused from the labor 

distortion of current workers is minimized subject to a guaranteed implicit return rate 

for the current retirees.  The problem of the payroll tax adjustment is expressed as: 

 

itoSubject
DWLMin

≥∆

∆∆
∗ )(     

)(        

0 τγ
τ

                                            (11) 

Term i  is the guaranteed implicit return rate that the government promises to offer.  

This guaranteed return rate is not necessarily a positive number.  By solving the 

problem, we find that the function of the payroll tax adjustment rate can be shown as: 

                                                 
15 In these cases, raising the payroll tax rate for the current working generation can lower the implicit 
return rate of the typical current retiree. 
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τ
ε

τεττ −Φ−
−

=∆=∆ ∗∗ } 1{
)1(2

1),,,,,( 
l

limn , ]][)1(1][)1(4[1 )1)(1(
1

mn
ill ++
+−−−−=Φ ετετ               

(12) 

According to (12), we find that the optimal payroll tax adjustment rate ∗∆τ  is a 

function of various exogenous variables; namely, the population growth rate, the wage 

growth rate, the guaranteed return rate, the perceived marginal benefit-tax linkage, 

labor supply elasticity, and the pre-adjusted payroll tax rate.   

      The sign of the optimal payroll tax adjustment rate is ambiguous, depending 

upon the difference between the pre-adjusted implicit return rate16 and the guaranteed 

implicit return rate.  If the pre-adjusted implicit return rate is smaller than the 

guaranteed return rate, then the optimal payroll tax adjustment rate should be positive 

in order to raise the implicit return rate to the level of a guaranteed return.  On the 

other hand, if the pre-adjusted implicit return rate is larger than the guaranteed return 

rate, then the optimal payroll tax adjustment rate should be negative in order to lower 

the implicit return rate to the level of a guaranteed return. 

We find both the population growth rate and wage growth rate have 

unambiguous and negative effects on the optimal payroll tax adjustment rate, while 

the guaranteed return level has an unambiguous and positive effect on the optimal 

payroll tax adjustment rate.  The marginal effects of the other exogenous explanatory 

                                                 
16 The pre-adjusted implicit return rate is defined as the implicit return rate under the situation that the 
payroll tax rate is not adjusted.  According to the definition of implicit return rate in equation (8), it is 
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variables on the optimal payroll tax adjustment rate can be expressed as: 

1]][)1(21[1 )1)(1(
11 −−−Φ=−

∂
∂=

∂
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++
+−
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mn
il ετ

τ
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τ
τ                          (13) 
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∆∂ ++
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.                  (15) 

As shown in equation (13), the sign of ττ ∂∆∂ /*  is ambiguous.  If the 

guaranteed return rate is greater than the pre-adjusted implicit return rate, then its sign 

is positive; otherwise, its sign is negative.  This suggests that the pre-adjusted tax 

rate has a positive impact on the positive optimal payroll tax adjustment rate, while it 

has a negative impact on the negative optimal payroll tax adjustment rate.  In other 

words, if the payroll tax rate should be adjusted up, then the optimal size of the tax 

rate increment rises with the pre-adjusted tax rate.  On the other hand, if the payroll 

tax rate should be adjusted down, then the optimal size of the decrease in the tax rate 

rises with the pre-adjusted tax rate. 

Comparing the outcome of equation (14) to that of equation (15), we find that the 

marginal effect of the perceived marginal benefit-tax linkage on the optimal payroll 

tax adjustment rate and that of labor supply elasticity have opposite signs.  If the 

guaranteed return rate is greater than the pre-adjusted return rate, then the sign of 

                                                                                                                                            
equal to n+m+nm. 
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ετ ∂∆∂ ∗ /  is positive, whereas the sign of l∂∆∂ ∗ /τ  is negative; otherwise, the sign 

of ετ ∂∆∂ ∗ /  is negative, whereas the sign of l∂∆∂ ∗ /τ  is positive.  This suggests 

that the labor supply elasticity has a positive effect on the positive payroll tax 

adjustment rate, whereas the perceived marginal benefit-tax linkage has a negative 

effect on the positive payroll tax adjustment rate.  On the other hand, the labor 

supply elasticity has a negative effect on the negative optimal payroll tax adjustment 

rate, whereas the perceived marginal benefit-tax linkage has a positive effect on the 

negative optimal payroll tax adjustment rate. 

 

 5.  Simulations 

 

Assumptions and Parameter Specifications 

The basic assumptions and specifications on the exogenous variables are shown 

as follows: 

1.  The economy is in a steady state.  Both the economic growth rate and wage 

growth rate are zero. 

2.  There are five possible scenarios with regard to future changes in a population: a 

zero change in the population )0( =n ; a slight increase in the population )01.0( =n ; 

a slight decrease in the population )01.0( −=n ; a significant increase in the 
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population )1.0( =n ; and a significant decrease in the population )1.0( −=n .   

3.  The perceived marginal benefit-tax linkage can vary, ranging from zero to one.  

4.  Possible pre-adjusted payroll tax rates are specified as follows: 5%, 10%, 15%, 

20%, 25%, and 30%. 

5.  The labor supply elasticity can range between 0.1 and 1.0. 

6.  The set of the guaranteed implicit return rate is [-3%, 3%]. 

 

Simulation results 

 

Given a 15% pre-adjusted tax rate, a zero wage growth, a zero perceived 

marginal benefit-tax linkage, and the labor supply elasticity being 0.1, the simulation 

results of Table 1 are consistent to theoretical findings, implying an ambiguous sign of 

the optimal payroll tax adjustment rate.  We take the scenario of zero population 

growth as the example.  The pre-adjusted implicit return rate is zero under this 

population scenario.  Therefore, the payroll tax rate should be lowered if the 

guaranteed return rate is less than 0.  On the one hand, the payroll tax rate should be 

raised if the guaranteed return rate is higher than 0.  For instance, the payroll tax rate 

should be lowered by 0.45% if the guaranteed return rate is -3%.  On the other hand, 

the payroll tax rate should be raised by 0.45% if the guaranteed return rate is 3%. 
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The simulation results also show that, under the scenario of a significant increase 

in population, the simulated optimal payroll tax adjustment rates are all negative 

numbers for the entire set of guaranteed return rates, because the pre-adjusted implicit 

return rate 0.1 is greater than any number in this set.  Apart from this, under the 

scenario of a significant decrease in population, the simulated optimal adjustment 

rates are all positive numbers for the entire set of guaranteed return rates, because the 

pre-adjusted implicit return rate -0.1 is smaller than any number in this set.  Our 

simulation results also support the theoretical arguments that the size of a reduction in 

the tax rate falls with the guaranteed return rate, while the degree of an increment in 

the tax rate rises with the guaranteed return rate.   

 Based on the specifications of a 15% pre-adjusted tax rate, a zero wage growth, a 

zero perceived marginal benefit-tax linkage, and a 3% guaranteed return rate, 

simulation results shown in Table 2 indicate that the negative adjustment rate falls 

with labor supply elasticity, whereas the positive adjustment rate rises with labor 

supply elasticity.  For instance, under the scenario of a significant increase in 

population, the payroll tax rate should be decreased by 0.968% if the elasticity is 0.1, 

but by 1.14% if the elasticity is 1.0.  On the other hand, under the scenario of zero 

population growth, the payroll tax rate should be raised by 0.457% if the elasticity is 

0.1, but by 0.55% if the elasticity is 1.0. 
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 We specify the other exogenous variables as follows: a 15% pre-adjusted tax rate, 

a zero wage growth, the labor supply elasticity is 0.1, and there is a 3% guaranteed 

return rate.  Table 3 indicates that a negative adjustment rate rises with a perceived 

marginal benefit-tax linkage, whereas a positive adjustment rate falls with a perceived 

marginal benefit-tax linkage.  For instance, under the scenario of a significant 

increase in population, the payroll tax rate should be reduced by 0.968% if the linkage 

is zero, but by 0.956% if the linkage is 0.9.  On the other hand, under the scenario of 

a slight decrease in population, the payroll tax rate should be raised by 0.616% as the 

linkage is zero and by 0.607% as the linkage is 0.9, respectively.   

By following the assumptions of a zero perceived marginal benefit-tax linkage, a 

zero wage growth, the elasticity being 0.1, and a 3% guaranteed return rate, our 

simulation results summarized in Table 4 show that a positive optimal payroll tax 

adjustment rate rises with a pre-adjusted tax rate, whereas a negative optimal payroll 

tax adjustment rate falls with a pre-adjusted tax rate.  We use the scenario of zero 

population growth as an example.  The optimal adjustment rate is 0.1508% when the 

pre-adjusted payroll tax rate is 5%, while it should be 0.4572% when the pre-adjusted 

payroll tax rate is 15%.  Using the scenario of significant population growth as 

another example, the optimal payroll tax should be decreased by 0.32% when the 

pre-adjusted payroll tax rate is 5%, but it should be decreased by 0.968% when the 
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pre-adjusted tax rate is 15%.   

 

6.  Concluding Remarks      

  

 The main contribution of the paper is to propose an alternative rule of setting up 

an optimal payroll tax adjustment rate.  We argue that the optimal payroll tax 

adjustment rate should be set in such a way that the marginal excess burden associated 

with a payroll tax adjustment is kept to a minimum and that it should be guaranteed 

that the implicit return rate for the current retired generations will be kept at a certain 

level. 

The theoretical analysis here demonstrates that the optimal payroll tax 

adjustment rate is a function of the elasticity of labor supply, the perceived marginal 

benefit-tax linkage, the pre-adjusted payroll tax rate, the population growth rate, the 

wage growth rate, and the guaranteed return rate.  The sign of the optimal payroll tax 

adjustment rate is ambiguous, depending upon the difference between the 

pre-adjusted implicit return rate and the guaranteed return rate.  If the pre-adjusted 

return rate is smaller than the guaranteed return rate, then the adjustment rate should 

be a positive number; otherwise, it should be a negative number.  The optimal 

payroll tax adjustment rate falls with the population growth rate as well as with the 
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wage growth rate, but rises with the guaranteed return rate.  A positive optimal 

payroll tax adjustment rate rises with both a pre-adjusted tax rate and labor supply 

elasticity, but falls with a perceived marginal benefit-tax linkage.  On the other hand, 

a negative optimal payroll tax adjustment rate falls with both a pre-adjusted tax rate 

and labor supply elasticity, but rises with a perceived marginal benefit-tax linkage. 

 This research lays the groundwork for several possible future research directions.  

In order to simplify the computation and analysis, here we use a simple two-period 

overlapping generation model.  It is recommended that in future research, this can be 

extended to an infinite period to make it closer to reality.  Aside from this, the 

assumption here that workers are identical should be relaxed.  Future uncertainties, 

including the probability that the system no longer exists, should also be taken into 

account.           
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             Table 1.  Payroll Tax Adjustment Rate 
             Population Scenarios vs. Guaranteed Return level   

     ( 1.0,0,0,15.0 ==== ετ lm ) 
i     n 0.1 0.01 0 -0.01 -0.1 

-0.03 -0.017968 -0.006029 -0.004567 -0.003076 0.011862 

-0.02 -0.016588 -0.004522 -0.003045 -0.001538 0.013558 

-0.01 -0.015208 -0.003015 -0.001523 0.000000 0.015256 

0 -0.013828 -0.001508 0.000000 0.001539 0.016954 

0.01 -0.012447 0.000000 0.001523 0.003078 0.018653 

0.02 -0.011065 0.001508 0.003047 0.004618 0.020352 

0.03 -0.009683 0.003017 0.004572 0.006158 0.022052 

 
   

Table 2.  Payroll Tax Adjustment Rate 
             Population Scenarios vs. Labor Supply Elasticity   

   ( 03.0,0,0,15.0 ==== ilmτ ) 
ε    n 0.1 0.01 0 -0.01 -0.1 

0.1 -0.009683 0.003017 0.004572 0.006158 0.022052 

0.2 -0.009830 0.003067 0.004648 0.006262 0.022466 

0.3 -0.009985 0.003120 0.004730 0.006374 0.022911 

0.4 -0.010149 0.003177 0.004817 0.006493 0.023393 

0.5 -0.010325 0.003239 0.004911 0.006621 0.023915 

0.6 -0.010512 0.003304 0.005012 0.006759 0.024483 

0.7 -0.010712 0.003375 0.005121 0.006908 0.025105 

0.8 -0.010927 0.003452 0.005239 0.007070 0.025788 

0.9 -0.011157 0.003535 0.005368 0.007246 0.026542 

1 -0.011405 0.003626 0.005508 0.007438 0.027381 
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Table 3.  Payroll Tax Adjustment Rate 
Population Scenarios vs. Marginal Benefit-tax Linkage 

( 03.0,1.0,0,15.0 ==== im ετ ) 
l     n 0.1 0.01 0 -0.01 -0.1 

0 -0.00968 0.003017 0.004572 0.006158 0.022052 

0.1 -0.00967 0.003012 0.004564 0.006148 0.022012 

0.2 -0.00966 0.003008 0.004557 0.006138 0.021973 

0.3 -0.00964 0.003003 0.00455 0.006128 0.021933 

0.4 -0.00963 0.002998 0.004543 0.006118 0.021895 

0.5 -0.00961 0.002993 0.004535 0.006109 0.021856 

0.6 -0.0096 0.002989 0.004528 0.006099 0.021818 

0.7 -0.00959 0.002984 0.004521 0.006089 0.021779 

0.8 -0.00957 0.002979 0.004514 0.00608 0.021742 

0.9 -0.00956 0.002975 0.004507 0.00607 0.021704 

1      

 
 

Table 4.  Payroll Tax Adjustment Rate 
Population Scenarios vs. Pre-adjusted Payroll Tax Rate 

( 03.0,1.0,0,0 ==== iml ε ) 
τ     n 0.1 0.01 0 -0.01 -0.1 

0.05 -0.0032 0.000995 0.001508 0.002031 0.007264 
0.10 -0.00642 0.002001 0.003032 0.004083 0.014614 
0.15 -0.00968 0.003017 0.004572 0.006158 0.022052 
0.20 -0.01298 0.004045 0.006129 0.008256 0.029582 
0.25 -0.0163 0.005083 0.007704 0.010378 0.037207 
0.30 -0.01966 0.006134 0.009296 0.012525 0.044931 

 


