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1 Introduction

The size of fiscal multipliers, in particular for changes in public revenues, is still hotly

debated. Political consulting requires empirical evidence, but since headline budgetary

figures are prone to considerable endogeneity with respect to cyclical fluctuations, struc-

tural shifts of the tax base and one-off events, they do not lend themselves directly to

policy analysis. When measuring the effects of discretionary fiscal policy changes on

output, the more recent discussion in the empirical literature thus centers around the

underlying approach to identify those fiscal policy shocks that can be deemed exogenous.

Until 2010 the literature mainly relied on the top-down approach of Blanchard and

Perotti (2002). This approach imposes restrictions from prior information on tax elas-

ticities and implementation lags, in order to separate cyclical components of the budget

from the exogenous discretionary ones in a structural VAR (SVAR). This strategy allows

identifying fiscal policy shocks from the reduced form model and then using impulse-

response functions (IRF) to estimate the impact on economic performance. Another

approach by Mountford and Uhlig (2009) also employs a structural VAR but defines

– prior to the estimation – sign restrictions on the IRF which enables the distinction

between fiscal shocks and pure business-cycle fluctuations. While Blanchard and Perotti

(2002) and applications of their method to other countries (Tenhofen et al. 2010; Per-

otti 2005; Baum and Koester 2011) find revenue multipliers fairly close to one or below,

the Mountford and Uhlig (2009) technique delivers much higher revenue multipliers; the

technique however, may be biased towards higher revenue multipliers due to the priority

given to the sign restrictions on the revenue side (Caldara and Kamps 2008).

Since the imposition of budget elasticities is prone to considerable uncertainty (Cal-

dara and Kamps 2013; Gechert and Mentges 2013), the narrative approach of Romer and

Romer (2010) proposed a new bottom-up strategy. Based on legislative texts, presiden-

tial speeches and congressional reports, they identify the size, timing, and motivation of

major legislated tax changes for the United States and construct a shock series from the
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narrative information. This should reduce the endogeneity bias resulting from uncer-

tain budget elasticities and endogenous discretionary policy responses to other shocks.

Romer and Romer (2010) find large tax multipliers between two and three, more in line

with Mountford and Uhlig (2009). Cloyne (2011) for the United Kingdom and Hayo

and Uhl (2013) for Germany apply the same identification and report similar results,

regardless of country specifics and estimation techniques.

These estimates obviously do not square well with the benchmark Blanchard and

Perotti (2002) identification. Favero and Giavazzi (2010) argue that the discrepancy

between Romer and Romer (2010) and Blanchard and Perotti (2002) is not due to the

different identification, but to the different estimation techniques. Romer and Romer

(2010) used their tax shock series and estimated the effects on output in an ARDL

model, while the results by Blanchard and Perotti (2002) stem from a SVAR model.

The application of the Romer and Romer (2010) shocks by Favero and Giavazzi (2010)

in a VAR gives multipliers in line with Blanchard and Perotti (2002) for the US. Hayo

and Uhl (2013), however, do find tax multipliers between two and three in a VAR model

for Germany, using dynamic multiplier functions, whereas those estimated from impulse-

response functions following the top-down identification for Germany are below one as

well (Tenhofen et al. 2010; Perotti 2005; Baum and Koester 2011).

Mertens and Ravn (2013) provide another attempt to explain the divergences for

the US case. This approach feeds the narrative identification process into the SVAR

framework, by using the narrative shocks as instrument variables for the reduced form

residuals of the VAR and identifying the value of the impact multiplier directly. The tax

multiplier found is in line with the one from Romer and Romer (2010) in the long run

and already quite high on impact. Hence, it turns out that there is still no consensus on

the revenue multiplier effects and no coherent explanation of the differences.

We argue that so far the bottom-up identification literature concentrated on estimating

effects of tax shocks, while studies following the top-down Blanchard and Perotti (2002)
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method usually estimate net revenue multipliers. Hence, the discrepancy in the results

between the top-down and bottom-up identification could be due to the fact that the

bottom-up construction of the shock series has a blind eye on changes in social security

contributions and transfers that must be taken into account to provide a more complete

picture of a fiscal shock series on the revenue side. The Blanchard and Perotti (2002)

approach rests upon a complete measure of net revenues, including taxes plus social

security contributions minus transfers. Thus, when social security shocks and tax shocks

imply different multipliers, this may drive the different results. Romer and Romer (2014)

for example find lower transfer multipliers than their Romer and Romer (2010) tax

multipliers. Moreover, as far as tax changes and those for social security happen to

have concurrent effects with interfering shock series, estimating tax multipliers without

controlling for social security may yield upward-biased results.

Our paper provides two innovations. First, exploiting official historical records of the

German Bundestag and Bundesrat, the Federal Ministry of Labour and Social Affairs

and the German statutory pension insurance scheme, we construct a series of legislated

social security shocks for Germany. The data set covers major changes in transfers and

social security contributions for pensions, health care, long-term care and unemployment

insurance on the German federal level for a quarterly time series spanning 1970 to 2013.

We add this constructed narrative social security series to an updated version of the

existing tax shock series of Hayo and Uhl (2013) for Germany in order to have a rich

narrative record of net revenues.

Second, we feed the shock series into the proxy SVAR specification of Mertens and

Ravn (2013) and compare the structural impulse-response functions to those from a

top-down SVAR estimation for Germany that uses the latest official figures of revenue

elasticities as identifying restrictions. This allows for a comparison of bottom-up and

top-down multipliers based on a low degree of model friction.

Our results confirm that using a rich narrative dataset for overall net revenues within
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the Mertens and Ravn (2013) specification yields multipliers close to but below one, in

line with our estimation results from the top-down approach. We can thus reconcile the

estimated revenue multipliers of the top-down and bottom-up approach for Germany

with multipliers on the lower end of the scale that can be found in the literature.

The remainder of the paper is organized as follows. Section 2 presents the econometric

framework. In Section 3 we describe how we constructed the narrative data set. After-

wards, we present our findings regarding the multiplier effects of both the bottom-up

and top-down estimation in Section 4. The final section concludes.

2 Model, Data and Identification

In order to rigorously compare the results of the top-down and bottom-up identification

in terms of revenue multipliers, the architecture of our VAR model is the same for both

approaches:

Γ(L)Xt = v + ut (1)

AΓ(L)Xt = Av + Bεt (2)

Xt =
[
gt yt pt τt it

]′
(3)

The first line represents the reduced-form model, while the second line follows the

structural representation of the AB-model in Lütkepohl (2006: 364). Γ(L)Xt is a 4th-

order lag polynomial of the (lagged) endogenous variables Xt and their coefficients Γ.

The lag length of the endogenous variables is set to four, which has become standard for

quarterly data. For our baseline estimation, all variables are in first differences.

Xt includes the diff log of real per capita government spending on consumption and

capital formation (gt), the diff log of real GDP per capita (yt), the diff log of the GDP

deflator (pt) and the first difference of the short-term nominal interest rate (it). Since

we are interested in specific effects of net revenue components, τt is either the diff log
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of real per capita net revenues (taxes plus social security contributions minus transfers

and interest), or its subcomponents.

Data for GDP and the GDP Deflator are taken from the OECD Quarterly National

Accounts and transformed to annualized levels. Levels prior to unification are extrap-

olated by means of West German growth rates. Inflation is derived from the growth

rate of the GDP Deflator. The budgetary data stem from the financial statistics of the

Bundesbank. Data for population are taken from the German Federal Statistical Office.

All series are seasonally adjusted using X-12-Arima and the price adjustment is based

on the GDP Deflator. The short-term nominal interest rate is obtained from the OECD

Monthly monetary and financial statistics (MEI).

Our effective sample spans 1974q1 to 2013q4, despite the availability of data back to

1970q1. Perotti (2005) detected a structural break for Germany prior to 1974, justifying

the later start date that was also used in Hayo and Uhl (2013). Our narrative dataset

that is described in Section 3 allows extending the sample period of Hayo and Uhl (2013),

who stopped in 2010q2.

v contains a constant, a linear time trend, a re-unification dummy (1991q1-q4)1 and a

financial crisis dummy (2008q4-2009q1). ut is the vector of reduced-form disturbances,

while εt contains the structural-form shocks that need to be identified by either the

top-down or bottom-up method. A and B are the factorization matrices that contain

the contemporaneous dependencies among the endogenous variables and the structural

shocks, respectively. The relation between ut and εt boils down to

ut = A−1Bεt. (4)

Solving this system of equations requires the known variance-covariance matrix Σu of

the reduced-form residuals and assuming ortho-normality of the structural shocks (εt ∼

1The length of the dummy is justified by the fiscal variables that show a stepwise adaption to unification
during 1991.
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(0,Σε = I)). From (4) follows that

Σu = A−1BΣεB
′(A−1)′ = A−1BB′(A−1)′. (5)

Identification can be achieved by imposing reasonable restrictions on A and B.

Following the Blanchard and Perotti (2002) approach, we first set the following tech-

nical restrictions:

A =



1 αgy −αgp 0 0

−αyg 1 0 −αyτ 0

−αpg −αpy 1 −αpτ 0

0 −ατy −ατp 1 0

−αig −αiy −αip −αiτ 1


B =



βgg 0 0 βgτ 0

0 βyy 0 0 0

0 0 βpp 0 0

βτg 0 0 βττ 0

0 0 0 0 βii


(6)

The Blanchard and Perotti (2002) approach uses additional prior assumptions on budget

elasticities and institutional settings for identification: (i) Leaving βτg unrestricted and

setting βgτ = 0 implies that in the process of setting up the public budget, spending

decisions are taken prior to revenue decisions, an assumption which has been shown

to be robust for US data by Blanchard and Perotti (2002). (ii) Government direct

spending (excluding transfers and interest) is assumed to be inelastic to GDP within a

quarter (αgy = 0). In line with Perotti (2005), we set the output and price elasticities of

government spending and revenues for Germany such that ατp = 0.87 and αgp = −0.5.2

The crucial assumption for estimating revenue multipliers with the Blanchard and

Perotti (2002) approach concerns the elasticity of revenues to GDP ατy. Caldara and

Kamps (2012) show that within a reasonable range of ατy, not even the sign of the

resulting multiplier can be robustly estimated, such that both negative and large positive

multipliers are possible. We determine ατy for our different revenue categories based on
2Perotti (2005) argues that the government’s nominal wage bill does not instantaneously react to
inflation, which is why he assumes that real wage payments, representing a large share of government
spending, decrease with a shock to inflation.
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Table 1: Revenue elasticities set for the Blanchard and Perotti (2002) model
TAXREV SOCREV SOCEXP NETSOC NETREV

ατy 1.08 0.60 -0.50 6.25 2.71

the latest OECD estimates (Price et al. 2014). A detailed description can be found

in Appendix 5. The respective elasticities for different revenue categories are shown in

Table 1. Imposing these restrictions is sufficient for a just-identified model. Setting the

ατy value has the advantage that we can leave the contemporaneous reaction of GDP

to changes in revenues αyτ unrestricted and have them determined by the data. This

allows estimating tax multipliers by the top-down approach.

Turning to the bottom-up approach, the issue of identification is solved by record-

ing exogenous changes to tax and social security legislation, determining their timing,

ex-ante impact on revenues and motivation, as will be described in Section 3. The cru-

cial assumption is, that the conducted narrative shock series dt is orthogonal to other

structural shocks, which basically would allow a direct dynamic regression of GDP on

the shock series, like Romer and Romer (2010) did by using an ARDL model. In order

to account for other feedback effects, the literature that followed employed a standard

VAR of budgetary components, GDP and other macro variables, including the narrative

shock series as an exogenous variable (Favero and Giavazzi 2010; Cloyne 2013; Hayo and

Uhl 2013). They then proceed by estimating dynamic multiplier functions of GDP to

a shock in the narrative series. There are, however, some issues regarding the compa-

rability of these dynamic multiplier functions with the usual impulse-response functions

from a structural VAR. Moreover, using the narrative shocks as a direct replacement of

structural revenue shocks may be invalidated because of measurement error and judg-

ment calls when setting up the narrative record, making an instrumented approach

more appealing. Mertens and Ravn (2013) thus propose a “proxy SVAR” that includes

a three-step procedure: (i) The VAR is estimated in reduced form. (ii) Its residuals are
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regressed on the narrative shock series dt, mimicking an IV estimation of the shocks.

ut = δdt + ζt (7)

(iii) The ratio of the coefficients δy/δτ = αyτ is then imposed as the elasticity of y against

τ in a SVAR estimation and thus represents a transformation of the impact multiplier.

Afterwards, the usual impulse-response analysis can be executed to derive the dynamic

effects.

With the external information αyτ from the narrative shock series, the SVAR is just-

identified without the need to impose the critical revenue elasticity ατy. Basically, this

procedure is the mirror image of the Blanchard and Perotti (2002) approach. Since

the Mertens and Ravn (2013) approach allows the estimation of ατy, one can check the

underlying identifying assumptions of the two approaches against each other.

We follow the Mertens and Ravn (2013) approach to rule out model uncertainty for

the comparison of multipliers from the top-down and bottom-up approach. For the sake

of comparability, in Appendix 5 we reproduce the results of Hayo and Uhl (2013) with

our tax shock series using their model.

3 Method and Shock Series

This section lays out how we identified the exogenous shock series for net revenue changes

following the bottom-up approach. We describe the logic behind the narrative identi-

fication process of relevant discretionary changes in social security contributions and

transfers. Since we updated the existing narrative tax shock series of Hayo and Uhl

(2013) up to 2013q4, and added our constructed shock series of social security contribu-

tions and transfers, we closely stick to the Hayo and Uhl (2013) judgments, in order to

reach the highest possible degree of comparability.

In contrast to the construction of the tax shock series, expected impacts of discre-
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tionary policy changes in transfers and social security contributions are not listed in the

annual budgetary report of the Federal Ministry of Finance (Bundesfinanzberichte). In

order to identify major changes to social security and transfer legislation, we therefore

rely on chronicles from the Federal Ministry of Labour and Social Affairs (Bundesmin-

isterium für Arbeit und Soziales 2011) and various Sozialberichte, the chronicle of the

German statutory pension insurance scheme as well as Steffen (2013), who provides a

chronicle of major legislations for all subdivisions of social security. From these chroni-

cles, we set up a list of major legislations for pensions, health care, long-term care and

unemployment insurance at the German federal level for the period 1970 to 2013. For

each law listed in the chronicles, we then worked through draft legislations, bills, parlia-

mentary protocols and speeches in order to collect information regarding the underlying

motivation (i), the dates of the legislative process (ii) and the prospective financial im-

pact (iii). These are described in more detail below:

(i) A central advantage of the bottom-up approach is that one can readily select dis-

cretionary measures and separate them from all automatic fluctuations of the budget.

However, discretionary measures can still be endogenous reactions to changing circum-

stances, which would harm the causal interpretation of estimation results. Following

Romer and Romer (2010) we assign to each law an exogenous or endogenous underlying

motivation. In line with Hayo and Uhl (2013), we classify those measures as endogenous,

which are either spending-driven policies (where both sides of the budget change, having

an interfering impact on output), countercyclical policies or reactions to other macroe-

conomic shocks (like financial crises, oil price shocks, etc.). Refraining to consider these

measures in the shock series should rule out likely biases from omitted variables. The

relevant exogenous changes that lend themselves to a causal interpretation with respect

to short-run multiplier effects are those that are motivated by attempts to budgetary

consolidation, structural and ideological reasons or rulings of the court.3

3For an extensive explanation of these categories see Romer and Romer (2010); Hayo and Uhl (2013).
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(ii) From the information of the law, we are able to detect the timing of the imple-

mentation of a measure in order to determine the quarter of the shock in our data set.

Similarly to Hayo and Uhl (2013), we take record of different implementation dates of

individual measures within a law code if applicable and check whether they are tempo-

rary or permanent. In the event that the measure is of a temporary nature, the date

of its expected expiration is recorded as well and provides the timing where we set the

respective counter-shock of the same size. As far as temporary measures are prolonged,

a new shock with the new expiration date is included.

(iii) The size of the shock and the economic relevance of each law is determined by

its total expected full-year impact divided by annual nominal GDP in the year of the

shock. The best available information on this impact is given in the drafts of each law.

As a general caveat, it should be noted that these figures are ex-ante evaluations that

are prone to uncertainty and probably to political bias. There is a more specific caveat

regarding the difference of tax legislations and social security legislations. As opposed to

tax laws, for social security and transfer legislations there is no consistent reporting of the

full year effect (Volle Jahreswirkung); drafts often merely display the expected impact

in forthcoming years (mostly t+3). Moreover, there is no comparable source as the

Bundesfinanzberichte that provide an ex-post listing of budgetary effects of all tax laws

within a year. However, a comparison of tax law drafts and Bundesfinanzberichte shows

that, first, in the vast majority of cases they provide similar figures, such that the ex-

ante figures are seldom prone to revision; second, the published full-year impact mostly

equals the estimated impact at the end of the horizon of forthcoming years. Thus, in

case that no full-year impact is given in the drafts for social security and transfer laws,

we generally rely on the estimated impact at the end of the displayed horizon as the

full-year effect of a measure for our shock series.

We include all laws in the shock series with an expected total impact after full im-

plementation above or just slightly below 0.1% of annual nominal GDP at the quarter
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Figure 1: Exogenous Shocks to Taxes and Social Security System at Implementation
Date (% GDP)
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Implementation shockseries 

Soc Tax 

the law was implemented. Furthermore, similar to Hayo and Uhl (2013) we include

laws where substantial budgetary impacts of single measures are canceled out by each

other or by temporary measures. The size of shocks represents the prospective annual

financial impact after full implementation as a percentage of GDP, assuming no change

in the tax base. Note that, on the contrary, the Blanchard and Perotti (2002) shocks are

sized to 1% of GDP of tax revenues, accounting for the initial feedback on the tax base.

Since the feedback is likely to be negative, the Blanchard and Perotti (2002) shock size

is effectively larger and their respective tax multipliers for a tax shock without feedback

effects would even need to be corrected downwards in order to allow a comparison with

the narrative multipliers. By following the method of Mertens and Ravn (2013) we can

account for this difference, using equivalent shock sizes for both approaches.

Figure 1 provides our constructed shock series. Tax shocks are reconstructed from the

information in Hayo and Uhl (2013); Uhl (2013) and extended up to 2013q4. We did

not have access to their original data set, however, we are confident to be close to their
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Table 2: Predictability of the shock series from lags 1 to 4 of macro variables - F-test
p-values

TAXSHOCK SOCSHOCK NREVSHOCK
GDP 0.7923 0.5341 0.4453
INFL 0.617 0.8829 0.3785

G 0.9676 0.9021 0.9862
T 0.4554 0.7244 0.5653

STI 0.8332 0.5523 0.8714

series as the figures look quite similar and as we are able to reproduce their results (see

Appendix 5. Apparently, there are some contemporaneous shocks for social security and

taxes, giving rise to the hypothesis that there could be interfering effects. Contemporary

and lagged correlation, however, is quite low (ρ < .1), so if there are contemporaneous

occurrences of tax and social security shocks, they do not systematically move in the

same direction, ruling out biased estimates of multipliers when using the single series.

A major concern regarding the assumption of exogeneity of the shock series is fiscal

foresight which may result in different information sets of agents and the econometrician,

whereby possible reactions to predictable shocks that happen prior to the occurrence of

the shock are not taken into account by the estimation. Table 2 captures the predictabil-

ity of our shock series from lagged values of the macroeconomic data. In general, the

three series do not seem to be significantly predictable.

4 Results

We now estimate the IRFs of the endogenous variables to a shock in ετ , which simu-

lates an increase in the respective revenue series of size 1% of GDP for a horizon of

12 quarters. The error bands are 1-SD confidence intervals as calculated by the delta-

method. Figures 2 and 3 show the IRFs to a shock to taxes (TAXREV), social security

net of transfers (NETSOC), and overall net revenues (NETREV) for the top-down and

bottom-up approach, respectively.
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Figure 2: Impulse-respones after dt shock of 1% of GDP, top-down identification
NETREV TAXREV NETSOC
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Figure 3: Impulse-respones after dt shock of 1% of GDP, bottom-up identification
NETREV TAXREV NETSOC
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Using the Blanchard and Perotti (2002) top-down methodology and identification,

consistent to the empirical literature, we find plausible revenue-side multiplier effects on

y of slightly below one after 12 quarters for net revenues and taxes. For social security

net of transfers we find multiplier effects on GDP in the range between 1.0 and 1.6. The

IRFs of the GDP reaction are significantly below zero for the first quarters. The other

endogenous variables exhibit a plausible reaction. However, for shocks to net revenues

and taxes, inflation and interest rates react negatively, whereas they increase following

a shock to net social security contributions.

Applying the narrative shock series within the Mertens and Ravn (2013) proxy SVAR

yields effects for net revenues and taxes on y that are comparable to those from the top-

down identification. While the bottom-up effects are slightly lower on impact for both

net revenues and taxes, the bottom-up tax multipliers turn higher during the following

12 quarters even though there is no statistically significant difference. The remaining

difference could be explained by the comparably strong negative interest rate reaction in

the bottom-up case, which even remains borderline significant for longer horizons. The

net revenue multipliers are close to their top-down equivalents for the entire horizon,

remaining slightly below one. As a striking difference, the net social security multipliers

stemming from the bottom-up approach are close to zero, peak at around 0.3 after 3

quarters and are only significant for the first quarter after the impact. The IRF is

significantly different from its top-down counterpart up until the 8th quarter after the

impact.

In order to provide a better comparison of the GDP multipliers for the three shock

series and the two identifying approaches, we plot the cumulative GDP response includ-

ing error bands in Figures 4 and 5. Multipliers are significantly different for the first

quarters, at least at the 1-SD level.

Our estimates indicate that the contradicting results of top-down and bottom-up rev-

enue multipliers in the existing literature might be partly explained by different under-
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Figure 4: Dynamic GDP response for taxes, social security and net revenues, bottom-up
identification
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Figure 5: Dynamic GDP response for taxes, social security and net revenues, top-down
identification
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lying fiscal measures and thus are a step forward to reconcile the discrepancy of revenue

multipliers between the top-down and bottom-up approaches.

5 Conclusion

Following the bottom-up approach of identification of exogenous fiscal policy shocks

(Romer and Romer 2010), we construct a rich narrative data set of net revenue shocks

for Germany by (i) reconstructing the tax shock series of Hayo and Uhl (2013) and (ii)

coding an exogenous shock series for social security contributions, benefits and transfers

derived from official documents of major legislative changes in pensions, health care,

long-term care, unemployment insurance and basic social security. Based on quarterly

data for 1974q1 to 2013q4 we estimate the multiplier effects of taxes, social security

net of transfers and net revenues of this bottom-up identification within a proxy SVAR

framework developed by Mertens and Ravn (2013) and compare them with estimates

from a traditional top-down identification framework following Blanchard and Perotti

(2002).

While multipliers for social security contributions net of transfers are significantly

different comparing the two identification frameworks, we find statistically insignificant

differences for tax multipliers and very similar multiplier effects for net revenues of

slightly below one for both estimation methods.

Thus, our results provide a step towards consensus regarding the incompatible mul-

tiplier effects on the revenue side that have been deplored in the literature so far. The

bottom-up and top-down approach may only apparently come to very different conclu-

sions regarding multiplier effects. A closer look shows that the difference may be partly

due to the different fiscal measures that have been applied and the estimation method

being used.
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Appendix A

Following (Perotti 2005) we construct the imposed elasticities as follows: Income tax

elasticity to its base consists of the weighted elasticity of its components, which is (i)

taxes on earnings to earnings as given by the latest OECD estimate of 1.9 (Price et al.

2014), (ii) self-employed income, and (iii) capital income, which both, according to the

tax code, should have a zero contemporaneous elasticity to their base due to collection

lags and our use of cash data for the fiscal variables.4 This leads to an earnings tax to

output gap elasticity of 1.32 according to OECD. Overall, income tax elasticity would

be 0.94 / 1.02 in our case.

According to Perotti (2005), referring to the tax code, corporate tax payments in

a given quarter are based on previous years’ estimates and should thus have a zero

contemporaneous elasticity with respect to GDP. However, corporation tax and trade

tax advances in Germany can be and practically are corrected for current performance

within the quarter. Thus, a larger than zero elasticity seems to be warranted and we

make use of the OECD estimates, deviating from Perotti’s choice, even though this

4Capital income taxation has changed substantially in 2009. Since then, dividends are subject to a
withholding tax. However, this system is in place since 2009 only, and does not apply to the lion’s
share of our sample.
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has only a minor effect on the overall tax elasticity. With respect to indirect taxes, in

accordance with Perotti, we rely on the unit elasticity that the OECD prefers.

Combining these elasticities with the weight of respective taxes, we calculate the

overall tax elasticity to be 1.08.

With respect to social security contributions, we rely on the OECD measure of the

contributions to output gap elasticity of 0.6. Social security expenditures, including

transfers are also partly elastic to the cycle, in particular unemployment benefits (-3.3)

and earnings-related benefits (-0.64). Taking into account the share of these components

in overall social spending, the average elasticity of social spending amounts to -0.50.

Combining these measures, we estimate the elasticity of the net social security system

to be 6.24. Net revenues, as mixture of taxes and net social spending therefore have

an elasticity of 2.71, which is much higher than the value in Perotti (2005). This is

most likely the reason, why Perotti (2005) estimates zero or even negative net revenue

multipliers for Germany, while our estimate is close to 1.

Appendix B

This appendix serves to show that, although we did not have access to the original

tax shock series of Hayo and Uhl (2013), with our reproduction of the shock series we

can reproduce their results quiet closely, despite some minor deviations with respect to

the sample size, the availability of endogenous variables, and uncertainty regarding the

definition of their dummy variables. The model reads as follows:

Γ(L)Xt = v + A(L)dt + ut (8)

Xt =
[
gt yt pt τt it

]′
(9)

Again, Γ(L)Xt is a 4th-order lag polynomial of the (lagged) endogenous variables Xt and

their coefficients as described in Section 2. In line with Hayo and Uhl (2013), the lag
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Figure 6: Dynamic real GDP per capita response after a contractionary tax shock of
1%GDP, bottom-up identification
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length of the endogenous variables is set to four and all variables are in first differences.

On the right hand side, ut are reduced form residuals, v again includes a constant, a re-

unification dummy and a financial crisis dummy. A(L)dt is an 8th-order lag polynomial

containing the (lagged) respective exogenous tax shock series and its coefficients. Again,

eight lags are in line with the baseline specification in Hayo and Uhl (2013), but note

that the resulting dynamic multipliers are quite sensitive to this choice.

Figure 6 shows our reproduction of the results by Hayo and Uhl (2013) within their

framework for the dynamic multiplier effect of a shock to taxes.
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