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Abstract

Most countries pay substantial intergovernmental transfers to poor regions with
the aim of achieving regional convergence. Consequently, transfers should have a
positive effect on economic growth. However, it is equally possible that transfers
perpetuate under-development. This paper studies empirically the effect of inter-
governmental transfers on economic growth with a panel of West German states
over the period 1975-2005. The findings suggest that transfers do not foster eco-
nomic growth, presumably because the recipients use them to subsidize declining

industries.
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1 Introduction

Most countries redistribute public resources between regions through intergovernmen-
tal transfers. Such transfers tend to be controversial if the net-paying regions have to
subsidize the recipients for long periods. Discontent in the net-paying regions may lead
to growing support for separatist movements and facilitate political disintegration. In
Northern-Italy, for example, the persistent transfers to the Mezzogiorno have caused the
rise of secessionist regional parties. In Spain, the rich Catalan and Basque regions are
famous for their desire to break away from the rest of the country. In Belgium, regional-
ist Flemish parties complain about having to bankroll the Walloon region. In Scotland,
disagreement between the division of fiscal resources and the extent of fiscal autonomy
lay at the heart of the recent independence referendum.

Yet, there are reasons why countries might want to subsidize selected regions through
intergovernmental transfers even if these transfers exacerbate political tensions. An im-
portant reason is that transfers can promote regional economic growth. Subnational
jurisdictions can invest transfer receipts to expand regional infrastructure, foster struc-
tural change, and attract innovative firms.? In line with convergence theories, it might
be a sensible policy to allocate resources to poorer regions if they have a higher potential
for growth (Barro and Sala-I-Martin|, |1991). Alternatively, divergence theories indicate
that without transfers, regions that are poor today will remain poor forever because rich
regions have an agglomeration advantage (Boldrin and Canova, |2001)).

In view of such arguments, most countries provide considerable resources to poor re-
gions through intergovernmental transfer systems. The question, however, is whether
poor regions really use transfers to generate growth. Higher growth rates and thus rising
own-source revenues are likely to result in lower transfer receipts in the future. This im-
plicit tax on the raising of own-source revenues diminishes incentives to invest transfers
in growth-generating projects. Therefore, poor regions might prefer to spend transfers

for consumptive purposes or to subsidize declining industries (Kessler et al., 2011]).



Anecdotal evidence indicates that transfers indeed diminish rather than foster growth
in transfer-dependent regions. A notable example is the Italian Mezziogiorno, which
has remained poor despite receiving large transfers from the North for decades. The
[talian case is so famous that the name Mezziogiorno is often used as the descriptive
term for a region that is perpetually dependent despite receiving considerable transfers.
Other countries appear to have their own Mezziogiornos: Belgium, for example, has the
Walloon region and Germany has the East.

However, it is difficult to link transfers causally to low levels of growth based on anec-
dotal evidence because it is unclear whether economic development in transfer-dependent
regions would have been even worse without the transfers. This paper studies economet-
rically how transfer dependence affects economic development with a dataset covering the
10 West German states over the period 1975-2005.% More specifically, this paper explores
the effect of transfers on economic growth and potential transmission channels such as
retarded structural change and distortions in state fiscal policies.

Germany is a compelling laboratory to investigate the effect of transfer dependence on
economic development since its Ldinderfinanzausgleich (state equalization system, LFA)
redistributes every year considerable resources between the states. Through the LFA,
states that have below-average tax revenues receive transfers both from states that have
above-average tax revenues and from the federal government. In 2011, around 20 billion
Euros were redistributed within this equalization scheme. Gross state revenues in 2011
were 286 billion Euros. Transfers thus constituted on average around 7% of gross state
revenues. For some net-recipient states, however, the LEA-transfers represent more than
30 percent of total revenues in some years.

An important econometric challenge in establishing the causal effect of transfer depen-
dence on economic development is the endogeneity of transfer receipts. Reverse causality
is unlikely. Transfers are distributed according to a pre-determined law and therefore
rule-based. By construction, expected future growth rates cannot determine transfer

allocations in a given year. However, a concern is an omitted variable bias. The LFA-



system is constructed such that lower own-source revenues in a given year automatically
induce higher transfers. Therefore, it is difficult to separately identify the growth effects
of higher transfers from those of lower own-source revenues. In addition, further variables
might exist that are correlated with both transfer receipts and economic development.

The omitted variable bias is addressed through an instrumental variables approach.
An instrument is constructed based on an arguably exogenous reform of the intergov-
ernmental transfer scheme in 1995 that increased the intensity of equalization and led to
higher transfer dependence in the net-recipient states. This reform was necessitated by
the need to integrate the East German States into the transfer system, but the changes
in the equalization law affected all states. As German reunification was an unexpected
shock?, it offers a compelling source of exogenous variation in transfer allocations.

This paper contributes to the literature on the link between intergovernmental transfers
and economic development. The existing literature is inconclusive. A few studies explore
the effects of various aspects of Germany’s system of fiscal federalism, including those
of the LFA-transfer scheme, on economic development (Berthold et al., 2001; Behnisch
et al., 2002; Berthold and Frickel 2005, 2007} Feld et al., [2012; |Koetter and Wedow, |2013)).
However, the methodologies employed in these studies either suffer from endogeneity
problems or rely on time series properties for identification.

While more credible evidence is available for other countries, the literature is mostly
confined to developing and transition economies. Brollo et al. (2010) find that transfers
enable corruption in Brazil. Reinikka and Svensson (2004) show that central transfers are
wasted at the local level in Uganda. In contrast, several studies find that transfers lead
to higher growth. Examples are Litschig (2012)) for Brazilian municipalities and Becker
et al. (2010, 2012) for structural funds paid by the EU to member states. However, the
latter results are challenged by Breidenbach et al.| (2016). The paper is also related to
the literature on the effect of development aid and other resource windfalls on economic
progress. Recent studies are, e.g., [Burnside and Dollar| (2000), [Easterly| (2003), |Clemens

et al| (2011), and |Caselli and Michaels (2013)). Finally, this paper contributes to the



research on the link between fiscal decentralization and economic growth (Xie et al.,
1999; [Stansel, 2005; 'Thornton, [2007; Baskaran and Feld}, 2013 |Asatryan and Feld, |2015;

Baskaran et al., [2016]).

2 Institutional details

Germany has three tiers of government: the federal government (Bund), state govern-
ments (Ldnder), and the municipalities (Gemeinden). These three tiers of government
are intertwined in a multitude of political and fiscal relationships. The federal and state
governments, in particular, share responsibilities for several policy areas. At the core
of the intergovernmental relations in Germany lies the sharing of tax revenues between
the federal and state governments. Important taxes such as the personal and corporate
income taxes as well as value-added taxes (VAT) are part of a tax sharing arrangement.
These cover about three quarters of gross state (and federal) revenues.

Even though they receive significant parts of the proceeds, individual states have no
authority to determine rates or bases for the shared taxes. Rates and bases for these
taxes are decided at the federal level in negotiations between all states and the federal
government and are the same throughout the federation. Changing rates or bases for
the shared taxes therefore requires the consent of the majority of states and the federal
government. The role of the states with respect to the shared taxes is effectively to assess
and collect the revenues according to federation-wide regulations.

Once revenues are collected, they have to be shared between all states. Tax sharing
is executed through a system of implicit and explicit intergovernmental transfers, the
Lénderfinanzausgleich (fiscal equalization scheme). The professed goal of the intergov-
ernmental transfers is to establish “a reasonable equalization of the disparate financial
capacities of the Lander” (Art. 107 (2) of the Basic Law) and achieve comparable living

conditions between the states by redistributing tax revenues from rich to poor states.



The general structure of the tax sharing scheme has largely remained the same during
the period under study, i.e., 1975-2005. However, specific features — in particular marginal
compensation and skimming rates of state tax revenues — were regularly changed. As de-
scribed in more detail below, the most decisive changes took place in 1995. The following
numbers regarding the tax sharing scheme are based on the 1995-2005 period.

The revenue sharing scheme is divided into four stages. On the first stage, revenues
from shared taxes are distributed vertically among the three tiers of government (fed-
eral, state, and local). The federal and the state tier each receive 42.5 percent of gross
revenues from the income tax, while the municipalities receive 15 percent. Corporate
income tax revenues are shared equally between the federal and the state tier. While the
shares for distributing revenues from income and corporate taxes are fixed by constitu-
tional law, shares for distributing VAT revenues fluctuate over time (currently, the federal
government receives 53 percent, the states 45 percent and the local tier 2 percent).

On the second stage, revenues from the shared taxes are distributed horizontally (i. e.,
between the states) according to the principle of local revenue accrual. Every state
receives the state share of the revenues that it collects within its boundaries. An exception
is the distribution of VAT revenues which contains a redistributive element. One quarter
of those revenues is used to assure that every state receives at least 92% (90% since
2005) of the average per capita tax revenues (Umsatzsteuervorwegausgleich). Despite
this equalizing element, available state tax revenues after this stage of the tax sharing
scheme can be described as own-source tax revenues.

In a third step, transfers flow from fiscally well-endowed to poorly-endowed states. This
stage of the equalization scheme is typically referred to as “narrow horizontal equaliza-
tion” (LFA im engeren Sinn) since only the states are involved.® The actual amounts to
be paid or received by each state are determined by comparing a state’s fiscal capacity
to its fiscal needs, as defined by federal law. In general, fiscal capacity reflects a state’s
total tax revenues per capita after the first stage of tax sharing (i. e., their own-source

revenues). However, some adjustments are made to account for municipal tax revenues



and other (minor) additional revenues. Fiscal needs are defined as roughly equal to the
federation-wide average tax revenues per capita in a given year, but there are again sev-
eral adjustments. For example, the population figures on whose basis tax revenues per
capita are calculated are scaled up for very densely (i. e., the city-states) or very sparsely
populated states (i. e., some East-German states).

The difference between a state’s fiscal capacity and fiscal needs determines for each
state a marginal contribution/skimming rate. States that have higher fiscal capacity
than fiscal needs must pay a certain fraction (determined by a piece-wise function of the
difference) of their tax revenues into the equalization scheme. They are typically referred
to as net-payers. States with lower fiscal capacity than needs receive transfers from the
equalization scheme. These states are typically referred to as net-recipients.

In the fourth step, the federal government provides several grants to selected states (ver-
tical equalization or Bundeserginzungszuweisungen). First, states whose fiscal capacity
remains below 99.5% (97.5% since 2005) of the average fiscal capacity receive supplemen-
tary federal grants that close the gap (Fehlbetrags-Bundeserginzungszuweisungen). By
construction, only net-recipient states receive these vertical transfers.

Second, some net-recipient states receive further federal transfers for specific reasons
(Sonderbedarfs-Bundeserginzungszuweisungen). For example, the East-German states
receive additional federal transfers that are supposed to help them overcome the costs of
reunification. However, the transfers are paid without specific conditions and are there-

fore effectively indistinguishable from regular federal transfers.

[Figure 1 about here.]

Figure 1 depicts the importance of the total intergovernmental transfers — i. e., the
sum of the total horizontal and vertical transfers paid in a given year across all states
included in the transfer system (this is equal to the transfers received) divided by the sum

of revenues across these states.® This ratio reflects the relative importance of intergovern-
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mental transfers in German fiscal federalism.” From the beginning of the sample period
until 1995, the total transfers to total revenue ratio was slightly below 2%. As indicated
above, the transfer scheme was hit by two shocks around 1995. First, the East-German
States were formally integrated into the transfer scheme. Second, the transfer scheme as
a whole was reformed. The most important features of the reform included an increase
in the share of the value added taxes that accrues to the states (from 37% to 44%), the
introduction of specific vertical grants that close the gap between fiscal capacity and fiscal
needs up to 99.5% (see above), and special vertical grants to the states (see again above).
The reforms in 1995 led to a substantial increase in the importance of intergovernmental
transfers for state budgets. The average transfer ratio increased to around 6 percent and

remained at this level until the end of the sample period.

3 Empirical approach

The relationship between transfer dependence and economic development can be modeled
as follows:

Yir = o + ¢ + fTransfer ratio; ;1 + X, 40 + €. (1)

This empirical model states that growth in state ¢ and year t is a function of the transfer
ratio in the previous year, a set of additional control variables, and an error term. In the
following, enhanced Barro-type growth regressions are estimated using panel data such
that, by controlling for state fixed effects, the estimates are more robust to unobserved
heterogeneity than pure cross section analyses (Mankiw et al., [1992; Islam, [1995)). The
sample consists of the ten West-German states (excluding Berlin) over the period 1975-
2015. Further details on the construction of the panel can be found in Section A.1 of the
online appendix.

The main variable of interest is the transfer ratio in the previous period (¢t — 1). The
transfer ratio variable is defined in the baseline regressions as the share of horizontal and

vertical transfer receipts in total state revenues. It indicates how reliant a state is on



transfers. To study the longer term link, it is also tested whether the transfer ratio in
t — 2 or t — 3 or moving averages of the previous three years have an effect on growth in
year t.

The growth rate of GDP per capita is used as the dependent variable y in the baseline
regressions. In robustness tests, however, it is also explored how transfer dependence
relates to growth of GDP per worker and the growth rate of gross investments.

One possibility to identify the causal effect of transfers is to rely on a selection on
observables approach. If it is possible to control for all relevant determinants X of both
transfer receipts and growth rates, an unbiased estimator for § could be obtained. How-
ever, even with an extensive list of control variables a lurking danger of any selection
of observables approach is that there remain unobserved variables that simultaneously
determine transfers and economic growth. In addition, controlling for too many variables
might lead to the “bad controls” problem (controlling for variables that are themselves
affected by transfers, see Angrist and Pischke| (2009))) or reduce statistical power. To
account for possible omitted variable bias while retaining the ability to specify parsimo-
nious models, an instrumental variables approach is implemented where the reform of the
transfer scheme in 1995 is used to induce quasi-exogenous variation in transfer receipts.

As indicated in Section [2] the LFA transfer scheme was reformed in the aftermath of
unification. One consequence of the reform was that the intensity of equalization was
increased from 1995 onward. Net-recipient states, irrespective of whether they were lo-
cated in West- or East-Germany, were supposed to receive ceteris paribus higher transfers
while the net-paying states were expected to pay more. Therefore, a dummy variable is
defined that is 1 for all net-recipient states in any year after 1995 and use this dummy
as an instrument for transfer receipts. Conditional on state and year fixed effects and
certain control variables (see below), this dummy should be positively correlated with
the transfer receipts of the net-recipient states.

For this instrument to be valid, the reform should indeed induce quasi-exogenous varia-

tion. This assumption is plausible given that it ultimately relies on the unexpected shock



of German reunification. Specifically, the reform of the transfer system was necessitated
by the need to include the East-German states into the system, i.e., an exogenous shock to
the transfer system. In contrast, the next reform of the equalization scheme in 2005 was
endogenous. It was enforced by the Federal Constitutional Court following a complaint
by the net-paying states about the high transfer volumes.

Reverse causality — expected future growth rates in net-recipient states causing the
reform of equalization — is unlikely to bias the estimates. The main reason why there
may be reverse causality is that if states for whom it was known that they would have low
growth rates in the post-1995 period were able to extract higher transfer commitments at
the time of the negotiations (1991-1994). Yet, while policy-makers might have had expec-
tations about future growth rates, any such concerns would have been relegated to second
rank given the overarching need to integrate the Eastern states. In fact, for the Eastern
states — those that did benefit most from the higher transfer volume — expectations about
future growth rates in the early nineties were highly optimistic.

This view is corroborated by Bosinger| (1999)) who extensively analyzed the negotiations
leading to the 1995 reform. Legally, Art. 7 of the Unification Treaty legislated the
distribution of revenue in the German federation only until the end of 1994. Afterwards
the new Lander should be fully integrated in the general system of fiscal equalization
such that the reform was the result of unification and not of the previous shortcomings
of the old fiscal equalization system. While the old system had five net-payers and
five net-recipients, it was obvious that this relatively balanced system would definitely
become asymmetric. The main interest of the states in the negotiations was to secure
their revenue levels, and if possible to extend them. They thus mainly aimed at getting as
much revenue as possible from the federal government. This distribution game was rather
detached from the relative fiscal strength from the states to each other and therefore at
best little influenced by their GDP per capita, not to speak of economic growth. Growth

concerns did not determine the discussion.

10



The second reason why the post-reform dummy could be endogenous is related to the
question whether a state is a net-recipient or a net-payer. Technically, the status of a state
as a net-payer or net-recipient is an endogenous variable. It depends inter alia on own-
source tax revenues. However, states have no tax autonomy and therefore revenues should
be largely exogenous. One concern is nevertheless that in the administrative system of
Germany, states are responsible for the collection of taxes. It is possible that states
devote less effort to tax collection in view of the transfer system (Baretti et al., 2002).
Yet, there is a limit to possible under-collection as excessive and persistent manipulation
will induce a political backlash. Moreover, for most states, tax effort cannot reasonably
affect revenues to such an extent that the status during equalization changes. Even severe
under-collection will not turn Baden-Wiirttemberg to a net-recipient and no amount of
tax effort will make a net-payer out of Berlin.

Another concern is that GDP per capita (i. e., the tax base) evolves endogenously.
However, the argument is that the transfers a state receives mainly depend on the level
of GDP per capita and not its growth rate. GDP per capita is effectively pre-determined
as it is dependent on factors that the state government cannot affect in the short-run, e. g.
agglomeration advantages, the presence of important industries, education levels of the
working-age population, etc. While growth rates will affect transfers to some extent, the
short-term variation in transfers due to differing growth rates is arguably much smaller
than the variation due to differing GDP per capita levels. We therefore believe that it
is defensible to treat the position of a state during fiscal equalization in a given year
as exogenous to any contemporaneous policies in that state. There are realistically no
policies available to state governments that would turn a state from a net-recipient to a
net-payer in the short- or medium-term given its underlying economic fundamentals.

Based on these arguments, the first stage is specified as follows:

Transfer ratio; ;—y =Post-1995 reform; ;1 + o + v + 60X, + Vi, (2)
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where the dependent variable is the transfer ratio of state ¢ in period ¢ and post-1995
reform is a dummy that is 1 if a state is a net-recipient in the same period. The other
variables are defined as in the second stage model specified in Equation [1]

One feature of the instrument is that it will induce exogenous and strong variation
in transfer dependence only conditional on two control variables. First, state revenues
per capita is an important control variable because transfers increase mechanically when
revenues have been low in a given year. Second, state population is a necessary control
variable given that transfers to a given state ¢ depend on relative population sizes, i. e.,
population in state ¢ and all other states. Therefore, both variables are always included
in the vector X. In addition, human capital is included in the model (Mankiw et al.,
1992). Barro| (1999) shows that human capital is an important determinant of growth.
It is proxied how changes in human capital affect growth with the change in the share
of high-skilled (individuals with degrees from applied universities (Fachhochschule) or
research universities) in the workforce of a state.

As additional covariates, all models include (i) the lag of GDP per capita to control
for convergence, (ii) the share of above 65 year old persons in the state population, (iii)
the share of below 15 year old persons in the state population, (iv) debt per capita in the

previous period. All models also always control for state and year fixed effects.

4 Results

4.1 Baseline results

[Table 1 about here.]

This section establishes first that the instrument is a significant predictor of transfer
dependence by estimating the (first stage) model specified in Equation . Table 1 col-
lects the results from estimating Equation The models include state and year fixed

effects. Model I includes the post-1995 dummy for the net-recipient states, in addition

12



to state and year fixed effects and the time-varying control variables. The instrument
relates to the transfer dependence variable as expected. After the reform in 1995, trans-
fer dependence in net-receiving states was on average about 7.6 percentage points higher
than before. The effect is similar but slightly higher if a three-year moving average of the

share of transfers on total revenues is used as the dependent variable (model IT).?

[Table 2 about here.]

Table 2 relates transfer dependence to growth by estimating Equation [1] while instru-
menting the transfer dependence variable. In Model I, the post-1995 reform dummy is
used to instrument the transfers in year ¢ — 1. The estimated effect of transfer depen-
dence is negative and significant at the 10% level. Using the second (model IT) or third
(model IIT) lags of transfer dependence leaves the coefficient negative but smaller and
insignificant. These results suggest that transfer dependence in the previous period has a
negative effect on economic growth, while transfers two or three years ago have no effect.
The coefficient on transfers paid or received in the three previous years (moving average)
is in magnitude similar to the one in model I and insignificant.’

The Cragg-Donald weak identification F statistic is sufficiently large in all models.
While no critical values have been tabulated for this statistic when the error term is
non-i.i.d., a value of 4 is typically sufficient to rule out significant biases because of weak
identification (Staiger and Stock, |1997; |Clemens et al., |2011)).

The TSLS models show that transfers are at best irrelevant for growth. According to

some models, an increase in transfer dependence might even be harmful.

4.2 Robustness

This section reports additional regressions to establish the robustness of the baseline re-
sults. First, it is explored whether the estimates are similar if other proxies for economic

growth than GDP per capita are employed. Table 3 reports regression results using the
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growth rate of GDP per worker and gross investments as dependent variables. Similar to
the results on GDP per capita, the transfers in £ — 1 and the three-year moving averages

have a significantly negative effect on the two proxies for growth.

[Table 3 about here.]

Table 4 reports results for two different samples. Model I includes all East-German
States and Berlin. As mentioned above, the East-German States and Berlin received
special treatment in the 1995 reform and received additional transfers to cope with the
cost of reunification. Including the six states does not affect the results significantly. The
estimated coefficient is of similar magnitude as the one excluding those states (significant

at the 5% level). The weak-identification test statistic is large.

[Table 4 about here.|

Model IT drops the three city states: Berlin, Bremen, and Hamburg. These states
are treated differently from the regular states during fiscal equalization. In particular,
their inhabitants were weighted by a factor of 1.35 when calculating the fiscal needs
parameter. Consequently, the transfer receipts of other states might be particularly
sensitive to developments in these three states. Dropping these states does not affect
the results qualitatively: the estimated coefficient remains negative. In fact, the absolute

value of the coefficient is larger than in the baseline regressions.

5 Transmission channels

As the final step of the analysis, possible transmission channels for the baseline estimates

are explored. As mentioned above, an increase in fiscal resources in principle allows states
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to invest in growth-enhancing policies. The results in the last section, however, indicate
that transfers do not result in higher growth rates.

One reason why a negative effect of transfers on economic growth might be observed
is that state governments use transfers to support declining industries. Traditionally,
the economic wealth of Germany derived from its manufacturing sector. As in many
early industrialized countries, however, this sector went into a persistent decline when
global competition increased in the seventies. All German States were hit by this eco-
nomic transformation. Their governments could essentially make two choices. They could
ignore the decline of the manufacturing sector and the associated increase in unemploy-
ment rates and invest resources to prepare their state for the new services based economy.
Alternatively, they could use their fiscal resources to slow down the decline of the man-
ufacturing sector by subsidizing struggling firms. While such a policy can benefit state
inhabitants in the short-run as it secures their jobs for the time being, it might hamper

structural change and thus depress long-term growth (Feld et al., |2012).

[Table 5 about here.]

To explore these issues, Table 5 relates transfers to the share of the services and man-
ufacturing sectors in gross value added. Any attempt to use transfers to foster economic
growth should be reflected in an increase in the importance of the services sector. Sup-
port of declining industries should be reflected in an increase of the manufacturing sector.
The transfer ratio is instrumented with the post-1995 reform dummy. It is found that
transfers are negatively related to the share of the service sector and positively related to
the share of the manufacturing sector. One explanation for the results is that state gov-
ernments use transfers to stabilize the manufacturing sector, presumably by subsidizing
struggling companies. Anecdotal evidence, e.g., from Saarland and Bremen, suggest that
substantial resources were devoted to the subsidization of declining industries. However,

it is difficult to know for sure whether this is the reason for the observed link.
[Table 6 about here.]
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More direct evidence in support of this interpretation is provided in Table 6. This
table relates transfers to different state expenditure categories. The results suggest that
transfers are not used to improve infrastructure or expand educational opportunities for
state inhabitants: the transfer ratio is unrelated to state expenditures for categories such
as transport and communications and education. On the other hand, transfers have a
positive and strongly significant effect on expenditures for economic promotion. The
category economic promotion encompasses many individual tasks, but an important one

is indeed the provision of subsidies.

6 Conclusion

This paper studies the effect of intergovernmental transfers on economic development
based on the West German States. Germany offers an interesting context to explore this
question since its transfer system redistributes considerable resources between the states.
Using a reform of the intergovernmental transfer scheme in 1995 for identification, it is
found that transfer reliance was at best irrelevant and possibly even harmful for economic
growth. Further investigations provide some support for the idea that the reason why
transfers may be harmful for economic development is that they allow state governments
to support declining sectors.

The finding that transfers are irrelevant or even harmful for growth contradicts recent
results for other countries. This contradiction leads to the question whether the results
in this paper have external validity. Existing evidence that points to a positive effect
of transfers on development originates mostly from developing and transition countries
(Becker et al., [2010, [2012; Litschig), 2012). However, the transfer systems in more de-
veloped countries likely varies along a number of explicit and implicit dimensions from
those studied in these papers. In line with this notion, it is plausible that the results from
Germany carry over to developed countries such as Italy or Belgium — countries that are

both industrialized and have large implicit or explicit interregional transfer flows. The
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results may also explain the contemporaneous under-development of the Mezziogiorno or
the persistent transfer-dependence of the Walloon region.

An important limitation of the analysis in this paper is that the underlying assump-
tions of the instrumental variables approach are ultimately not testable. While, as argued
above, the reform instrument is reasonable, further studies should investigate this ques-
tion with different methodologies to establish the robustness of the results. Similarly, it
must be acknowledged that the mechanisms through which transfers may affect growth
must be investigated in more detail in future research before definite conclusions can be

reached.
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Notes

ICorresponding author: University of Freiburg, Department of Economics & Walter Eucken Institut, Goethestrasse
10, 79100 Freiburg im Breisgau, Germany, Tel: 4+49.761.79097-0, Fax: +49.761.79097-97

2The literature has also developed more subtle arguments in favor of transfer programs. For example, transfer schemes
represent an implicit insurance against fiscal shocks that hit regions asymmetrically (Bucovetsky, 1998} [Persson and
Tabellini, (1996b)). Empirical evidence on this issue for Germany is provided by Biittner| (2002). Related papers that
explore the efficiency properties of intergovernmental transfer schemes are [Persson and Tabellini| (1996a) and |Bucovetsky
and Smart| (2006]).

3Even though data for the post-2005 period is available, another reform in 2005 changed transfer allocations. This
reform was endogenous to previous transfer allocations as it was enforced by the federal constitutional court following a
complaint of the net-payers in the equalization scheme.

4Several previous contributions have used German reunification as a natural experiment to study various research
questions, e. g., [Fuchs-Schiindeln and Schiindeln| (2005)), [Fuchs-Schiindeln| (2008)), and Burchardi and Hassan| (2013]).

A more formal description of the transfer scheme can be found in Section A.2 of the online appendix.

6This ratio implicitly weights the transfer ratio by population size (as larger states pay/receive more transfers and
have larger revenues ceteris paribus). Recall that there were only 10 states in the transfer system before 1995. After 1995,
all 16 states were part of the system.

"The figure reports how the sum of transfers across all states evolves even though we focus only on the West German
states below in the regressions. The reason is that West German states pay the horizontal and (implicitly) the vertical
transfers. Thus, West German (net-paying) states are affected by any transfers that flow to the East. It should be noted
that the pattern of figure 77 is largely unchanged if the figure is restricted to the West German states. Available upon
request.

8The full results are reported in Table A-1 in the online appendix. The table shows the unexpected result that GDP per
capita coefficient is positive. An explanation is that among the net-recipients, the city-states receive substantial transfers
because their inhabitants are weighted by a factor of 1,35 during fiscal equalization (“Einwohnerveredlung”). Dropping
the city states turns the coefficient negative and significant (results are available from the authors upon request).

9As for the first stage results, the full second stage results are available in Table A-2 in the online appendix. Table

A-3 also reports the reduced form results.
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Figure 1: TRANSFER DEPENDENCE AND GROWTH RATES OVER TIME. Development of total transfers paid in

a given year divided by total revenues.

Table 1: EFFECTS OF THE 1995 RE-
FORM ON TRANSFERS (FIRST
STAGE), OLS REGRESSIONS,
WEST GERMAN  STATES,

1975-2005
I 11
Net-recipient after 1995  7.564%** 9.270%**
(1.003) (1.317)
Control variables Yes Yes
State dummies Yes Yes
Year dummies Yes Yes
N 300 280
States 10 10

2 Dependent variable: Column I - Share of transfers in
total revenues in year t. Column II - 3 year moving
average of share of transfers in total revenues (in ¢ —
3,t—2, and t —1).

b Control variables: lagged GDP per capita, share of
over 65 years old, share of below 15 years old, gov-
ernment revenues per capita, lagged debt per capita,
population, change in the share of high-skilled in the
workforce.

¢ Asteriks indicate significance levels at 10%(*),
5%(**) and 1%(***).

d Heteroscedasticity and autocorrelation (Newey-
West) robust standard errors in parentheses below
each coefficient estimate.
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Table 4: TRANSFER DEPENDENCE AND GDP
PER CAPITA GROWTH, TSLS REGRES-
SIONS, DIFFERENT SAMPLES, 1975-
2005

1 I1

Transfer ratio;_1 -0.084** -0.229%**

(0.043) (0.097)
Control variables Yes Yes
State dummies Yes Yes
Year dummies Yes Yes
Cragg-Donald Wald F statistic = 118.072 32.053
N 360 240
States 16 8

2 Dependent variable: growth rate of GDP per capita.

b Model I includes all East-German states and Berlin, Model II drops
all city-states.

¢ Both models include the following control variables: lagged GDP
per capita, share of over 65 years old, share of below 15 years old,
government revenues per capita, lagged debt per capita, popula-
tion, change in the share of high-skilled in the workforce.

d Asterisks indicate significance levels at 10%(*), 5%(**) and
19 ().

I Heteroscedasticity and autocorrelation (Newey-West) robust stan-
dard errors in parentheses below each coefficient estimate.



Table 5: TRANSFER RELIANCE AND STRUCTURAL CHANGE,
TSLS REGRESSIONS, WEST GERMAN STATES,
1975-2005

Service sector Manufacturing sector
1 I
Transfer ratios_1 -0.283*** 0.254%**
(0.065) (0.064)
Control variables Yes No
State dummies Yes Yes
Year dummies Yes Yes
Cragg-Donald Wald F statistic =~ 90.293 90.293
N 300 300
States 10 10

2 Dependent variables: share of service and manufacturing sectors in gross value
added.

b Control variables: lagged GDP per capita, share of over 65 years old, share
of below 15 years old, government revenues per capita, lagged debt per capita,
population, change in the share of high-skilled in the workforce.

¢ Asterisks indicate significance levels at 10%(*), 5%(**) and 1%(***).

4 Heteroscedasticity and autocorrelation (Newey-West) robust standard errors in
parentheses below each coefficient estimate.

Table 6: TRANSFER RELIANCE AND FISCAL POLICY, TSLS REGRESSIONS, WEST GERMAN STATES, 1975-

2005
Political ad- Social Health Law & order  Education &  Transport & Economic
ministration services culture communica- promotion
tions

Transfer ratio;—1 -0.003* 0.004** -0.007** -0.003*** 0.003 0.005 0.041%**
(0.002) (0.002) (0.003) (0.001) (0.002) (0.004) (0.007)

Control variables Yes Yes Yes Yes Yes Yes Yes

State dummies Yes Yes Yes Yes Yes Yes Yes

Year dummies Yes Yes Yes Yes Yes Yes Yes

Cragg-Donald Wald F statistic =~ 111.854 111.854 111.854 116.308 111.854 116.308 116.308

N 292 292 292 300 292 300 300

States 10 10 10 10 10 10 10

2 The dependent variable is log spending for capita for different expenditure categories: general political administration (Model I), social services (Model

II), health (Model III), law and order (Model IV), education and culture (Model V), transportation and communications (Model VI), subsidies for
economic promotion (Model VII).

Control variables: lagged GDP per capita, share of over 65 years old, share of below 15 years old, government revenues per capita, lagged debt per
capita, population, change in the share of high-skilled in the workforce.

Asterisks indicate significance levels at 10%(*), 5%(**) and 1%(***).

Heteroscedasticity and autocorrelation (Newey-West) robust standard errors in parentheses below each coefficient estimate.
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A.1 Construction of the panel

To study the effect of intergovernmental transfers on growth, this paper uses a panel of
the ten West German states (excluding Berlin) covering the years 1975-2005. The sources
and the definition of the data used in this paper are listed in Table A-4 . The information
is complete in all years, i.e., the sample contains 300 observations.

The East German states are excluded for several reasons. First, pooling the East and
West may mask structural heterogeneity between the two sets of states, making it difficult
to pin down the mechanisms underlying the estimates. In West Germany, adverse growth
effects of transfers may have been caused by governments’ use of transfers to support
declining industries. The situation in the East after reunification was extraordinary.
Adverse growth effects of transfers in the East may have been caused by high consumption
spending. However, transfers in the East may have been conducive for growth if they are
used to fund public investments. For instance, due to the circumstances, a substantial
fraction of transfers to East German states were used for public investment (Aufbau Ost).

Second, the East German states were only fully integrated into the German fiscal
system in 1995. If the observations starting in 1995 are included, the instrument (reform
of the horizontal equalization scheme in 1995) may pick up the effect of extending the
sample. The instrument only displays meaningful variation for the West German states.
Hence, identification with respect to the instrument is difficult for the East. A robustness

check explores whether the results change when they are included.

A.2 Formal description of the equalization scheme

Given that the identification strategy relies on the allocation formula, a formal description
of the equalization scheme is added below to the verbal description. With some omission

of details, gross transfer receipts Tj; of state 7 in year ¢t can be decomposed as follows:

Tiy = Hiy + Vi, (1)



where H,, are the transfers received or paid in the horizontal equalization stage (negative
for net-paying states; positive for net-recipient states) and V;; are the transfers received
from the federal government (zero for net-paying states; positive for net-recipient states).

The gross horizontal transfers can be decomposed further as follows:

o=y (Yia/ Po = (/). 2)

N

-~
x

where Y;; are the own-source revenues of state ¢ in year ¢ and P, the (adjusted) popu-
lation size. (Y;/P;) denotes the federation-wide average own-source revenues per capita
ratio (based again on adjusted population figures), and Y; are the federation-wide gross
revenues in year ¢. Finally, h; is a decreasing function (i. e., hj(z) < 0) that maps for
each year into gross horizontal transfer payments or receipts the difference in own-source
revenues per capita in state i to the federation-wide average own-source revenues to GDP
ratio. This difference is denoted with x. According to this function, gross horizontal
transfers can increase if (i) either the function h(-) is adjusted such that a given level of
x leads to higher transfers or (ii) if x decreases for some exogenous reason.

Gross vertical transfers can be decomposed as follows:

Vi = vy (Yia/ P+ Hyg = (] P2) ) +Si (3)

[ J/
-~

z

where v; is a decreasing function (i. e., v;(z) < 0) of the difference between the sum of own-
source revenues and horizontal transfer receipts and average own-source revenues in the
federation. Second, S;; denotes the special vertical transfers that are paid independent
of the difference between a given state’s and average own-source revenues. It is easy to
see from this expression that a net-recipient state i receives higher transfers if (i) either
the function v; is adjusted appropriately, (ii) if S;; increases, or (iii) if the population size

of the other states rises at a given population size of state i.



A.3 Full results

Table and in this online appendix collects the full results for the first and second

stage as reported in main text (Table 1 and 2). Table collects the reduced form

results (not reported in the main text). Table collects the data sources. Table

collects summary statistics.

Table A-1: EFFECTS

OF THE 1995 RE-

FORM ON TRANSFERS (FIRST
STAGE), OLS REGRESSIONS,

GERMAN

STATES, 1975-

2005, FULL RESULTS

II

Net-recipient after 1995  7.564%** 9.270%**
(1.003) (1.317)
GDP per capita;—1 0.819%** 1.617%**
(0.204) (0.271)
Over 65 share 2.184%** 3.438%%*
(0.426) (0.550)
Below 15 share -0.064 -1.515%**
(0.647) (0.772)
Revenues per capita 7.514%** 4.549%**
(0.855) (1.474)
Debt per capita ¢—1 1.397%** 1.096%**
(0.239) (0.356)
Population 0.003 -0.130
(0.098) (0.117)
Education 2.277%* 1.399
(1.161) (1.397)
State dummies Yes Yes
Year dummies Yes Yes
N 300 280
States 10 10

2 Dependent variable:

total revenues in year ft.

Column I - Share of transfers in
Column II - 3 year mov-

ing average of share of transfers in total revenues (in
t—3,t—2, and t — 1).

Control variables: lagged GDP per capita, share of over
65 years old, share of below 15 years old, government
revenues per capita, lagged debt per capita, population,
change in the share of high-skilled in the workforce.
Asterisks indicate significance levels at 10%(*), 5%(**)
and 1%(***).

Heteroscedasticity and autocorrelation (Newey-West) ro-
bust standard errors in parentheses below each coefficient
estimate.



Table A-2: TRANSFER RELIANCE AND GDP PER CAPITA GROWTH,

TSLS REGRESSIONS, GERMAN STATES, 1975-2005,
FULL RESULTS
I I II1 v
Transfer ratios_1 -0.071%*
(0.039)
Transfer ratio;—o -0.014
(0.030)
Transfer ratio;—3 -0.008
(0.029)
Transfer rations 4 -0.059
(0.037)
GDP per capitas—1 0.014 -0.016 -0.049 -0.017
(0.075) (0.077) (0.079) (0.078)
Over 65 share -0.030 -0.188 -0.342 -0.195
(0.237) (0.256) (0.253) (0.243)
Below 15 share -0.620** -0.780%*** -0.921%%* -0.963***
(0.280) (0.271) (0.287) (0.296)
Revenues per capita 0.852** 0.402 0.395 0.693*
(0.408) (0.341) (0.330) (0.377)
Debt per capita ;—1 -0.051 -0.107 -0.128 -0.077
(0.097) (0.098) (0.111) (0.114)
Population -0.104** -0.065 -0.060 -0.095%*
(0.041) (0.041) (0.045) (0.046)
Education 0.718 0.704 0.757 0.796*
(0.470) (0.457) (0.463) (0.484)
State dummies Yes Yes Yes Yes
Year dummies Yes Yes Yes Yes
Cragg-Donald Wald F statistic =~ 116.308 127.008 124.523 130.618
N 300 290 280 280
States 10 10 10 10

a
b

Dependent variable: growth rate of GDP per capita.
Control variables: lagged GDP per capita, share of over 65 years old, share of below 15 years

old, government revenues per capita, lagged debt per capita, population, change in the share
of high-skilled in the workforce.
¢ Asterisks indicate significance levels at 10%(*), 5%(**) and 1%(***).
d Heteroscedasticity and autocorrelation (Newey-West) robust standard errors in parentheses
below each coefficient estimate.



Table A-3: EFFECTS OF THE 1995 REFORM ON GDP PER
CAPITA GROWTH, OLS REGRESSIONS, GER-
MAN STATES, 1975-2005

I II IIT

Net-recipient after 1995;_1  -0.622*

(0.328)
Net-recipient after 1995;_2 -0.137
(0.298)
Net-recipient after 1995;_3 -0.085
(0.306)
GDP per capita;—1 -0.070 -0.036 -0.062
(0.078) (0.076) (0.077)
Over 65 share -0.224 -0.231 -0.368
(0.228) (0.239) (0.237)
Below 15 share -0.570%* -0.763%%* -0.909%**
(0.264) (0.271) (0.287)
Revenues per capita 0.406 0.331 0.360
(0.316) (0.322) (0.326)
Debt per capita ¢—1 -0.137* -0.123 -0.136
(0.082) (0.093) (0.110)
Population -0.097** -0.063 -0.058
(0.039) (0.039) (0.041)
Education 0.639 0.681 0.753
(0.442) (0.443) (0.459)
State dummies Yes Yes Yes
Year dummies Yes Yes Yes
N 300 290 280
States 10 10 10

a
b

Dependent variable: GDP per capita growth.

Control variables: lagged GDP per capita, share of over 65 years old, share of
below 15 years old, government revenues per capita, lagged debt per capita, pop-
ulation, change in the share of high-skilled in the workforce.

¢ Asterisks indicate significance levels at 10%(*), 5% (**) and 1%(***).
Heteroscedasticity and autocorrelation (Newey-West) robust standard errors in
parentheses below each coefficient estimate.
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Table A-5: SUMMARY STATISTICS

Variable Mean Std. Dev. Min. Max. N
GDP per capita growth overall 3.965 2.490 -2.429 9.925 300
between 0.321 3.572 4.466 10
within 2.471 -2.545 9.887 30
Transfer ratio overall 3.261 8.333 -9.858 36.126 310
between 7.329 -4.212 17.312 10
within 4.575 -12.357 22.076 31
GDP per capita overall 20.652 8.057 7.550 46.757 310
between 4.414 16.759 31.000 10
within 6.880 3.378 36.409 31
Over 65 share overall 16.241 1.510 13.264 21.074 310
between 0.947 14.828 17.820 10
within 1.213 13.672 21.108 31
Below 15 share overall 17.206 2.331 12.649 24.198 310
between 1.287 14.475 18.468 10
within 1.984 14.880 23.182 31
Revenues per capita overall 3.927 0.775 2.578 6.913 310
between 0.655 3.380 5.184 10
within 0.462 2.272 5.656 31
Debt per capita$_t-13$ overall 5.321 2.905 1.751 17.122 310
between 2.421 2.382 11.003 10
within 1.773 -2.358 11.440 31
Population overall 62.036 51.686 6.542 180.797 310
between 54.271 6.772 174.255 10
within 3.470 54.522 71.447 31
Education overall 0.281 0.228 -0.356 1.206 300
between 0.066 0.193 0.386 10
within 0.220 -0.318 1.254 30
GDP per worker growth overall 3.550 2.229 -2.694 10.158 300
between 0.309 3.101 3.986 10
within 2.209 -2.559 10.227 30
GDP per worker overall 42.698 13.104 19.156 77.550 310
between 3.892 39.211 52.393 10
within 12.572 15.464 67.855 31
Gross investments growth overall 3.193 7.406 -23.477 22.319 300
between 0.783 2.579 5.185 10
within 7.368 -22.901 20.584 30
Gross investments overall 3.938 1.326 1.674 10.753 310
between 0.578 3.371 5.169 10
within 1.207 1.039 9.522 31
Transfers to GDP ratio overall 0.630 1.516 -1.493 7.299 310
between 1.305 -0.642 3.208 10
within 0.872 -2.279 4.721 31
Transfers per capita overall 147.286 441.808 -450.615 2371.650 310
between 363.522 -175.324 994.844 10
within 275.456 -787.788 1524.091 31

The variables are scaled such that the regression coefficents have meaningful magnitudes (thus, e. g., ratios should not necessarily
be interpreted as percentages).
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