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“The creation of Debt should always be accompanied with the means of extinguishment.” 

       Alexander Hamilton 

       Report on Public Credit, 1790
2
 

 

 

 This paper transforms Alexander Hamilton’s simple dictum into an argument 

about how to achieve fiscal discipline in systems of multi-layered government.  In short, 

all governments that are allowed to issue debt should have autonomy over the tax base 

that backs it up. Broadly speaking, this means one of two things: (1) the central 

government controls both taxation and borrowing, or (2) subnational governments have 

sufficient control over taxation to approach credit markets as sovereigns.  As obvious as 

it may seem, this simple rule has been broken in a variety of federations ranging from 

Argentina to Germany, where subnational governments are free to borrow in spite of the 

fact that the “means of extinguishment” are firmly in the hands of the federal 

government.  This paper argues that because of an underlying commitment problem, this 

combination can result in fiscal indiscipline with potentially serious macroeconomic 

consequences.  Already clearly present in Germany, this problem could emerge from the 

process of fiscal decentralization in other EU member states if institutions are not 

designed with care.  

 The argument proceeds in several steps.  In the first section, a basic problem of 

finance in multi-tiered systems is captured by a dynamic game of incomplete 

information.  After facing an exogenous shock, subnational officials make decisions 

about whether to pursue politically costly fiscal adjustment based on their beliefs about 

the credibility of the central government’s commitment not to bail them out in the event 

of a future debt crisis.  When the central government can commit, subnational 
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governments are like miniature sovereigns, and voters and creditors will face incentives 

to enforce fiscal discipline.  But if the central government’s commitment is not fully 

credible, subnational officials face incentives to delay or avoid adjustment by pursuing 

unsustainable borrowing.    

 The second section argues that the nature of the federal government’s ongoing 

involvement in financing local public goods shapes its commitment.  In short, when 

subnational governments are heavily dependent on revenue-sharing, grants, and loans 

from the central government and its intermediaries, the central government cannot fully 

commit to ignore future bailout requests.  The third section demonstrates this by 

presenting data on credit ratings from several federations.   When the central government 

takes on heavy co-financing obligations, credit rating agencies view the central 

government as implicitly responsible for subnational debts.   

 The fourth section examines the implications of such implicit guarantees for 

subnational fiscal incentives by briefly contrasting the fiscal behavior of the German 

Länder, arguing that a state’s relative position in the equalization system is a reasonably 

good proxy for the strength of bailout expectations.  In spite of the fact that the 

constitution ensures equal fiscal capacity in all Länder, the more transfer-dependent 

Länder have accrued larger debts and are slower to adjust to negative revenue shocks.  

The final sections explore policy implications for subnational governments within 

individual EU member states and for the European Monetary Union as a whole.  A 

simple look at the division of tax authority in the European Union suggests that few 

subnational governments can approach credit markets as sovereigns.  As a result, 

enthusiasm about the possibility of pure market discipline of subnational governments 



should be kept in check, and in many cases, efforts should focus on improving the 

surveillance and regulation of local fiscal decisions.   

 

I. The bailout game 
 

The literature on “soft budget constraints” among firms in socialist economies, 

which views the central government as falling prey to a dynamic commitment problem, is 

a good starting point for understanding the relationship between central and local 

governments.
3
   The basic problem in this literature is that the government cannot commit 

not to extend further credit to a loss-making organization after providing initial financing, 

which creates bad incentives for managers when choosing projects.  In the same way, the 

central government’s inability to commit not to bailout out local governments affects 

their incentives.  Consider a simple game played between a central government (CG) and 

a single subnational government (SNG), both of whom are concerned with the expected 

electoral consequences of their fiscal policy decisions.  A simple dynamic game of 

incomplete information is displayed in extensive form in Figure 1.
4
   

[FIGURE 1 HERE] 

Information is incomplete because subnational governments do not know the central 

government’s “type.”  That is, they do not know if, in the event of a future fiscal crisis at 

the final stage of the game, the central government will prefer to allow the subnational 

government to default (the resolute type) or will prefer a bailout (the irresolute type).  
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The subnational government is faced with an adverse fiscal shock with lasting effects—

for example a recession or the decline of a dominant industry. In its first move after 

experiencing a negative shock, the subnational government may choose to adjust 

immediately and end the game, for which it receives EA—the payoff from early 

adjustment.  Alternatively, it can refuse to adjust and deal with the shock by pursuing 

borrowing that may ultimately be unsustainable, hoping for an eventual bailout from the 

central government.  The center must then decide whether it will quietly resolve the 

burgeoning problem by providing some additional funding to reduce the subnational 

government’s growing debt burden.  If it decides to do so, the game ends with EB—the 

payoffs for “early bailout.”  If it decides not to provide the bailout initially, a second 

stage ensues where the stakes are higher, a debt crisis has emerged, and default is 

imminent.  Again the subnational government faces a choice between adjusting and 

attempting to externalize the costs of adjustment, although this time the bailout will be 

more expensive and explicit.  Once again, the central government must decide whether to 

provide it. 

 The expected utilities of the subnational government are driven by the expected 

electoral values of each outcome. Subnational officials are concerned about the negative 

electoral consequences of adjustment, and would prefer that the costs of adjustment be 

paid by citizens of other jurisdictions.  The subnational government prefers a quiet early 

bailout (EB), but if it cannot get a bailout at the fist stage, it prefers to get one at the later 

stage (LB). If no bailout will be provided and the subnational government must pay the 

costs of adjustment itself, it would prefer a less costly early adjustment (EA) to a painful 



late adjustment (LA).  The worst of all worlds is default without federal assistance (D). 

Thus the subnational government’s payoffs, common knowledge to everyone, are: 

 

Usng(EB) = 1 >Usng(LB)> Usng(EA)> Usng (LA)>Usng(D) = 0.   

 

The central government’s preferences are less clear.  All players know that the 

central government prefers for the sub-central government to adjust by itself rather than 

run a large deficit and demand a bailout.  The game is interesting, however, because the 

subnational government does not know the central government’s preferences as the game 

continues.  The subnational government does not know with certainty whether it will be 

more politically costly for the center to provide or deny a bailout.  This is similar to a 

scenario that has been modeled by students of international conflict as the “deterrence 

game” (Morrow, 1994: 200), in which military challengers must make decisions about 

whether to wage war or back down without knowing the resolve of defenders.  In the 

same way, sub-central governments do not know the resolve of the central government to 

resist the demand for bailouts.   

To capture the uncertainty in the mind of the subnational government, the game 

begins with a chance move that determines the central government’s type. The central 

government is informed of its own type, but the subnational government is not. The 

central government may try to announce its commitment up front, but the subnational 

government knows that it may be cheap talk.  If the central government is of the resolute 

type, it always prefers not to provide the bailout:  The payoffs for a resolute and 

irresolute central government, respectively, are: 



 

Ucgr(EA) = 1 > Ucgr(LA)> Ucgr(D)> Ucgr(EB)> Ucgr(LB) = 0.   

 

Ucgi(EA) = 1 > Ucgi(LA)> Ucgi(EB)> Ucgi(LB)> Ucgi(D) = 0.  

 

At each of its decision nodes, the subnational government does not know whether it is 

playing in the upper or lower branch of Figure 1, though it updates its beliefs about the 

center’s type after observing the first round. The subnational government starts out 

believing that the center is resolute with probability p, irresolute with probability 1-p. 

When it reaches its second information set, p has been updated to p .   

First, consider the equilibria under perfect information.  By backwards induction, 

it is clear that if p=1 (the subnational government believes with certainty that the center is 

resolute), the game ends quickly because the subnational government plays “adjust” in its 

first move, foreseeing that the center will play “no bailout” every step of the way, leaving 

the subnational government in the future with even less attractive options than 

adjustment.  If the center is known to be irresolute (p=0), the subnational government will 

allow a fiscal crisis to develop by refusing to adjust, knowing that the center cannot 

tolerate a default.  The game ends with an early bailout since the irresolute center can 

gain nothing by waiting.    

We now have a clear way to think about subnational fiscal sovereignty.  At one 

end of a continuum, if p=1 a subnational government is best understood as a miniature 

sovereign borrower.  At the other end, where p=0 the government is a non-sovereign. Yet 

the game is interesting because information about the center’s preferences over future 



bailouts is often incomplete.  When this is true, the subnational government’s decision 

about whether to adjust is shaped in large part by its evolving assessment of the central 

government’s resolve.   

The appropriate solution concept in this dynamic game with incomplete 

information is a perfect Bayesian equilibrium (PBE).  The solution is presented formally 

in Rodden (2005), but the key insights are easily summarized.  First of all, it is important 

to note that there is no separating equilibrium in pure strategies.  In other words, the 

subnational government—though it updates its beliefs after the first round—cannot 

surmise that an irresolute center always plays “early bailout” and a resolved center 

always plays “no bailout” in the first stage.  Such a posterior belief for the subnational 

government is not consistent with the incentives of an irresolute center, which would take 

advantage of these beliefs by always masquerading as the resolute type in the first period, 

playing “no bailout” and inducing its preferred outcome, “late adjustment” by the 

subnational government.   

 This means, quite simply, that if p is sufficiently high initially, the subnational 

government might mistake an irresolute for a resolved center after observing “no bailout” 

in the first round.  The subnational government knows it might be making this mistake, 

but the probability of running into a resolute center is perceived to be sufficiently high 

that the subnational government prefers the fourth-best “late adjustment” payoff to 

prolonging the crisis and taking its chances by pressing further for bailouts. In this 

equilibrium, the subnational government has essentially tested the resolve of the center 

and backed down.  It was sufficiently uncertain about the center’s resolve that it was 

willing to avoid adjustment and borrow heavily at first, but after the center has done 



nothing and default emerges as a realistic possibility, the subnational government chooses 

to back down.  Of course the game can also end in “late adjustment” if a resolved center 

plays “no bailout” and the subnational government wisely backs down.   

Other things equal, lower initial values of p increase the likelihood that 

subnational governments will avoid adjustment in the first round.  There is a critical 

value for p, below which it makes sense for a rational subnational government to push for 

bailouts in the first round.  As these “resolve testing” equilibria demonstrate, this does not 

mean that bailouts will ultimately be received, nor does it mean that the subnational 

government will experience disastrous defaults.  Irresolute central governments might use 

the intergovernmental transfer system to relieve debt burdens of subnational governments 

well before full-blown fiscal crises develop.  Subnational governments might angle to 

position themselves for such transfers but ultimately give up before the debt-servicing 

crisis emerges. A dramatic last-minute bailout on the eve of default only happens when 

an irresolute center attempted to masquerade as resolute and the subnational government 

called its bluff.  A dramatic default without a bailout should only happen when the 

subnational government misperceives the center’s type.  

As a guide to empirical research, the model suggests that manifestations of bailout 

expectations among subnational governments are not limited to dramatic defaults or last-

minute bailouts under pressure from creditors, but in many plausible scenarios imply 

more routine early bailouts (gap-filling intergovernmental transfers) or delayed 

adjustment.  The simplest empirical implication of this model, then, is that if one can 

identify institutional, demographic, or other factors that are associated with high values of 

p, one should expect to find that subnational governments adjust to external shocks and 



maintain long-term fiscal balance on their own.  If institutional and political 

arrangements suggest sufficiently low values of p, one should expect a greater 

willingness of subnational governments to avoid or delay adjustment, resulting in larger 

and more persistent deficits.   

 

II.  Intergovernmental grants, taxation, and commitment 

 

Elsewhere I examine a range of factors that shape perceptions of the center’s 

resolve (Rodden 2005a),
5
 but the remainder of this paper focuses on the most crucial 

factor:  the basic structure of the intergovernmental fiscal system.  Highly transfer-

dependent governments face something analogous to the “soft budget constraints” of 

state-owned enterprises under socialism explored by Kornai (1980). The mixture of local 

taxes, fees, user charges, intergovernmental transfers, and borrowing that fund the 

expenditures of state and local governments help shape the incentives of subnational 

officials, and provide important signals to voters and creditors.  In the bailout game, the 

preferences of the center and lower-level governments are driven by their expected 

electoral consequences.  It is natural to assume that the electoral fortunes of subnational 

governments are driven primarily by their performance in providing local collective 

goods ranging from schools to police cruisers to a healthy local business climate. Central 

government officials are retrospectively evaluated by voters according to their 

performance in providing nation-wide collective goods like national defense, 

macroeconomic stability, and economic growth.  In the European context, the center is 
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also held accountable for its role in such areas as income support, unemployment relief, 

and health care, though the actual expenditures are funded through intergovernmental 

transfers and take place at the local level.  Moreover, under some conditions the center 

knows that it will also be held responsible for the (non) provision of purely local goods, 

which happens when the center is heavily involved in funding the provision of such 

goods by subnational governments.   

Thus intergovernmental grants are at the heart of the commitment problem.  If 

subnational governments were financed purely by local taxes, charges, and borrowing, 

voters and creditors would view the obligations of local governments as autonomous and 

“sovereign” like those of central governments.  That is, p in the bailout game would be 

close to zero. As a matter of both normative theory and descriptive fact, however, 

intergovernmental systems always involve the vertical flow of funds between 

governments.  As we shall see, most European local governments are financed primarily 

through such flows.  Theoretical and empirical studies in public economics suggest that 

individuals view grants and “own-source” local revenues through different lenses.  A key 

proposition of the “fiscal illusion” literature is that when the link between taxes and 

benefits is distorted or broken, as is the case with intergovernmental grants, voters are 

less likely to sanction overspending by politicians.  Intergovernmental grants create the 

appearance that local public expenditures are funded by non-residents.
6
  Grant programs 

often supply concentrated local benefits that are funded by a common national pool of 

resources.  Local voters, local politicians, and regional representatives within the central 

legislature all receive fiscal or political benefits from grant programs without 
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internalizing their full cost, causing them to demand more expenditures funded by grants 

than own-source taxation. The vast empirical literature on the so-called “flypaper effect” 

shows that increases in intergovernmental grants rarely lead to local-level tax reductions, 

and increases in transfers stimulate much higher expenditures than do similar increases in 

locally-generated revenues (for an overview, see Hines and Thaler 1995).      

 Although some aspects of the flypaper effect are still something of a mystery, the 

common theme in this literature is the notion that intergovernmental grants, as opposed to 

local taxation, alter perceptions and beliefs about the levels of local expenditure that can 

be sustained.  As a result, decentralization might exacerbate rather than resolve the basic 

“common pool” problem of budgeting in representative democracy if it is driven by 

grants rather than own-source taxation. An empirical literature has established a link 

between transfer-dependence and the growth of government (e.g. Winer 1980). The 

central proposition here is that transfer-dependence also alters beliefs about the 

sustainability of subnational deficits by encouraging local politicians—along with their 

voters and creditors—to believe that the central government will ultimately find it 

politically impossible to ignore their fiscal woes.  Quite simply, when the central 

government is responsible for providing a large and growing share of local budgets, in 

the event of a local fiscal crisis, the eyes of voters and creditors will quickly turn to the 

central government for a resolution.     

When a highly transfer-dependent local government faces an unexpected adverse 

fiscal shock, it may not have the flexibility to raise additional revenue, forcing it to cut 

services, run deficits, or rely on arrears to employees and contractors.  If the situation 

escalates into a fiscal crisis in which the subnational government is unable to pay workers 



or may default on loans, it can claim—in many cases with some justification—that it is 

not responsible for the situation.  If successful in this strategy, eventually pressure from 

voters and creditors will be directed at the central government, which quite likely can 

resolve the crisis. It is then difficult for the central government to resist political pressure 

from bondholders, banks, local parents, or public sector unions.  Knowing this, transfer-

dependent local governments can face weaker incentives for fiscal responsibility.  Even if 

subnational governments can take simple but politically costly steps to avoid an 

impending fiscal crisis, it may be more rewarding to position themselves for bailouts.   

The vulnerability of transfer-dependent governments to shocks might be 

exacerbated by something similar to the so-called “Samaritan’s Dilemma.”  Stephen 

Coate (1995) presents a model in which the government represents altruistic wealthy 

individuals and makes transfers on their behalf to the poor.  In this context, the dilemma 

arises because “the poor may have an incentive not to buy insurance and to rely on 

private charity to bail them out in the event of loss.  The rich are unable to commit not to 

help out the unlucky poor even if the government is making the ex ante desirable 

transfer” (Coate 1995: 46).  Coate goes on to demonstrate adverse efficiency effects 

associated with the poor failing to take out insurance in anticipation of private charity.  A 

similar problem might arise in the intergovernmental arena.  If the center reveals its 

redistributive intent with large transfer programs, the poorest and most transfer-

dependent provinces might have few incentives to insure themselves against negative 

shocks, knowing that the center is unlikely to tolerate excessive suffering, and will step in 

with special emergency transfers.  When this is the case, provincial governments have no 

incentives to save during good times or adjust to negative shocks.   



 

III. Credit ratings and bailout expectations 

 

A difficulty with testing this argument is that bailout expectations are difficult to 

measure.  Lacking appropriate survey data, it is difficult to measure the beliefs of voters 

or subnational officials.  However, the perceptions of creditors can be ascertained through 

default premia and credit ratings.  Because dates of issue and maturity vary so widely 

across bond issues even within one country, it would be extremely difficult to come up 

with a comparable dataset of bond yields.  However, credit ratings assembled by the 

major international rating agencies are assessments of default risk that allow for 

comparisons within a national and international peer group.  

In the late 1990s the number of subnational entities around the world formally 

subjecting themselves to the credit rating process has dramatically increased, especially 

in Europe.  By obtaining credit ratings, subnational governments hope to increase their 

access to lower-cost international capital and promote investor confidence.  Along with 

the proliferation of credit ratings has come a rising tide of optimism about the likelihood 

of increased market discipline among subnational governments.  However, a brief look at 

some ratings and a discussion of their logic should stem the tide.     

 Subnational credit ratings are based on many of the same criteria used to assess 

sovereign debtors: GDP per capita, the strength and growth of the tax base, debt and 

interest payments relative to GDP and revenues, recent budget deficits, whether 

borrowing is undertaken for capital or current expenditures, the diversification of the 



economy, and several judgmental factors pertaining to the quality of institutions, political 

leaders, and recent fiscal decisions.
7
   

In addition, rating agencies pay careful attention to the system of 

intergovernmental finance in which the local or regional government is embedded.  First 

of all, agencies take stock of the overall country risk, and the sovereign rating generally 

acts as a ceiling on subnational foreign currency ratings.  This is because local 

governments may eventually be forced to rely on the central bank to secure the foreign 

exchange needed for external debt service.  However, each of the major rating agencies 

also assembles separate domestic ratings that exclude the sovereign risks associated with 

converting and transferring currency outside the country.     

One of the most important tasks of credit rating agencies when assessing a 

subnational government’s default risk is assigning some probability to the likelihood of 

federal bailouts in the event that local governments are unable to service their debts.  This 

requires a careful analysis of the system of intergovernmental transfers.  Agencies clearly 

take a dim view of highly discretionary and unpredictable transfers, which may expose 

governments to sudden or arbitrary loss of revenue and cannot be relied on for debt 

servicing capacity in the future.  On the other hand, stable and predictable transfers are 

viewed favorably, and whether or not governments explicitly pledge transfers as 

collateral to lenders, it would appear that rating agencies view guaranteed transfers as a 

reliable income stream for future debt servicing. “In some cases, the terms may come 

close to guaranteeing regional revenues and debts, and the implications for credit ratings 

will be favorable” (Fitch Ibca 1998: 2).  The most attractive transfer programs from the 
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rating agencies’ perspective are general-purpose equalization transfers that guarantee 

certain baseline revenue levels among all governments.  “Certainly, these programs raise 

the credit profile of the recipients—economically disadvantaged regions.  If the 

equalization system quickly adapts to changing fortunes, this type of system is a positive, 

even for those that are net contributors, in that they provide a safety net of varying 

importance during difficult times” (Standard and Poor’s 2002: 7).      

Rating agencies are quite clear in stating that highly transfer-dependent local 

governments are viewed essentially as extensions of the central government.  In countries 

like the UK or Norway, local governments are able to finance infrastructure projects at 

subsidized interest rates through a guarantee by the central government or a public bank, 

but in return the central government allocates the capital and places restrictions on 

borrowing. In this scenario there is little reason to bother with local credit ratings, and 

traditionally such municipal governments have not been rated.  Recently, decentralization 

reform programs have focused on facilitating more autonomous local borrowing, 

especially in Europe, and investors have displayed a strong appetite for municipal bonds. 

Hence rating agencies have started to look carefully even at countries where the center 

essentially guarantees local borrowing by transfer-dependent entities.  A Moody’s report 

comments that if UK local governments apply for ratings, centralized funding and 

regulation of local budgetary decisions lends sufficient comfort to investors that the local 

governments would likely receive the Aaa rating of the central government or something 

very close (Moody’s 2001).  Standard and Poor’s (2002) acknowledges that “a track 

record that demonstrates general intergovernmental supportiveness may be cited as an 

extraordinary item incorporated into the entity’s stand-alone rating.” In this scenario, 



where local governments receive 74 percent of revenue from transfers, rating agencies 

attach relatively little weight to local fiscal and economic outcomes in the presence of a 

perceived central guarantee.     

 But very often when central governments allow independent access of 

subnationals to international credit markets they do not provide an explicit guarantee.  In 

most cases they make some form of “no bailout” pledge.  In such cases, it is the job of the 

rating agency to assemble as much information as possible to gauge the likelihood of an 

implicit guarantee and assess the speed with which federal funds would likely be 

released.  Above all, this requires analysis of the intergovernmental transfer system. 

[FIGURE 2 HERE] 

Figure 2 allows for some explicit comparisons of Standard and Poor’s credit ratings in 

four federations where ratings and comparable supplementary data were available for 

most provinces.  Standard and Poor’s has a long history of rating all but a handful of U.S. 

states and all of the Canadian provinces.  Since the Australian Commonwealth 

government stopped borrowing on behalf of the states and allowed them to access 

international credit markets on their own in the late 1980s, S & P has rated all of the 

Australian states and the Capital Territory.  In addition, relatively new ratings have now 

been assembled for the Spanish Autonomous Communities and German Länder (Figure 

3).  The numerical scale in the figures starts with B+ = 0 and runs through AAA = 13.   

Note that the average level of dependence on federal transfers for the U.S. states 

and Canadian provinces rated by S & P in 1996 was only around 23 percent, while the 

average for the Australian states and Spanish Autonomous Communities was roughly 

twice as high.  In fact, the most transfer-dependent U.S. states and Canadian provinces 



were comparable to the least transfer-dependent in Australia and Spain.  The German 

system relies heavily on shared taxes that the Länder do not directly control, and thus 

provides even less revenue autonomy. 

If S & P assesses the ex ante probability of an irresolute center as zero, provincial 

debts should be evaluated relative to own-source provincial taxes, and similar debt 

burdens should be associated with similar credit ratings in different countries. Figure 2 

provides scatter plots and a fitted line for debt burdens and credit ratings in the United 

States, Canada, Australia, and Spain.  Within each country, provinces with higher debt 

burdens can expect lower credit ratings and presumably higher interest rates.  Yet this 

correlation does not imply that credit markets “discipline” provincial governments.  A 

Canadian province or U.S. state with a debt/own-source revenue ratio of 100 percent (the 

dashed vertical lines) can expect to be rated AA-.  However, an Australian state with a 

similar debt burden can expect either AA+ or AAA.  A similarly situated Spanish 

Autonomous Community can expect an AA rating.    

The boost to Australian and Spanish subnational entities clearly comes from 

S&P’s assessment of an implicit federal guarantee.  When taken as a share of own-source 

revenue, the Australian states’ average debt burden was almost twice that of the U.S. 

states, and only slightly lower than that of the Canadian provinces.  Yet all of the 

Australian states were clustered tightly around the Commonwealth Government’s AAA 

domestic rating.  Until 1990, all borrowing on behalf of the Australian states was 

undertaken by the Commonwealth government and on-lent to the states at the same 

interest rate.  Since then, the states have been allowed to undertake independent 

borrowing and are progressively redeeming the debt issued by the Commonwealth 



government, with flexible yearly limits placed on new borrowing through negotiations 

with the central government in the Australian Loan Council (Grewal 2000).  Prior to 

1990, it was very difficult to view the states as sovereign borrowers; the Commonwealth 

government has implicitly stood behind the states’ debts since the 1930s.  Reforms in the 

1990s have aimed at extracting the commonwealth government from state borrowing 

while increasing the accountability and independent fiscal responsibility of the states, but 

“Standard & Poor’s believes… that the Commonwealth would probably provide 

emergency support to the states in a time of financial crisis” (Standard & Poor’s 2002: 

75).  

By 1996 the Australian states only had a six-year track record of truly 

independent borrowing, yet two of six states and the capital territory received AAA 

ratings.  Contrast this with the U.S. states, where after over 100 years of independent 

borrowing without a default, only four of 39 states rated by Standard and Poor’s received 

AAA ratings.  In spite of a higher debt burden and a nagging problem with off-budget 

pension liabilities, the average credit rating of the Australian states was higher than that 

of the U.S. states.  The contrast with Canada is even more striking.  No province has 

defaulted since the great depression, yet even the consistently low debt burdens of British 

Columbia and Alberta did not earn AAA ratings,
8
 and the average rating was A+ 

compared with Australia’s AA+.  In fact, according to Standard and Poor’s, the default 

risk for Newfoundland and Saskatchewan in 1996 was similar to that of Colombia, 

Croatia, or El Salvador.   

 Standard and Poors’ assumption of an implicit federal guarantee is even clearer in 

the Spanish case.  While the debt burdens of all the autonomous communities seem quite 
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reasonable in international comparison when taken as a share of total revenue, they were 

extremely high (over 250 percent of own-source revenue) in four of the most transfer-

dependent communities.  Yet none of the autonomous communities received a rating 

below AA-. In the most extreme case, Andalucia raised only 24 percent of its revenue 

from taxation, its debt was over 600 percent of own-source revenue, yet it received S & 

P’s AA- rating, similar to Pennsylvania.  In the Spanish case, to infer a central 

government guarantee required little imagination.  With the exception of Navarra and 

País Vasco, the Spanish Autonomous Communities had extremely limited tax autonomy.
9
 

The intergovernmental fiscal system in place at the time insured that each autonomous 

community’s share of the personal income tax would rise at least in line with Spain’s 

nominal GDP on an annual basis.  Furthermore, if any region’s growth rate should fall 

below 90 percent of the average for other regions, compensating transfers were to be 

made from a “guarantee” fund.  An additional guarantee mechanism stipulated that per 

capita revenue for each region would not be allowed to fall below 90 percent of the 

national average over a five-year period.  The message taken away by rating agencies 

was clear: 

Thus far, the Spanish financial system has been supportive for those regions with a 

weaker economic base and Fitch has placed much value on the present revenue 

equalization system and guarantees in place that cushion the economically weaker 

regions and promote solidarity.  The agency would like to see some kind of equalization 

mechanism kept in place… (Fitch 2000: 5).
10
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  Note that Spain has undergone significant reform since 2000, part of which has increased the tax 

autonomy of regional governments.     
10

 Though the transfer system is still quite redistributive, the system of guarantees was phased out 

beginning in 2003.  As of March 2004, however, the ratings of the poorest autonomous communities 

remained unchanged.   



 

 [FIGURE 3 HERE] 

Finally, debt burdens among the German Länder are so high that they require their 

own graphs with a different scale.  Figure Three includes scatterplots with both debt/total 

revenue and debt/own-source revenue on the horizontal axes.  The story is similar to 

Spain.  The rating agencies clearly perceive an implicit federal guarantee in the fiscal 

constitution and equalization system, and have taken comfort in recent bailouts of 

troubled Länder.  The states would not be creditworthy if their debt burdens were 

assessed relative to their meager own taxes (on average the ratio is almost 2000 percent).  

Debt is even quite high as a share of total Land revenue (175 percent).  Yet Fitch is so 

confident in the federal government’s implicit guarantee that it assigns its AAA rating to 

each of the 16 Länder—even bankrupt Berlin.  Standard & Poor’s rates only 8 of the 

Länder, three of which receive AAA ratings, and on average the Länder are more highly 

rated than the U.S. states and Canadian provinces.  Unlike Fitch, Standard & Poor’s 

differentiates between the credit quality of the Länder primarily out of concern over the 

speed with which bailouts would be administered in the event of a debt servicing crisis.   

These credit market perceptions are in stark contrast to analyses of countries with 

subnational governments funded primarily from autonomous taxation: “Fitch’s 

evaluation… centers fundamentally on the creditworthiness of the (Canadian) provinces 

themselves and not on any benefits the provinces derive from federal support” (Fitch 

2001a: 2).  It appears that Fitch’s statement about the Swiss Cantons sums up market 

perceptions of the U.S. states and Canadian provinces as well:  “(they) should be 



considered more as small sovereign powers than simply local governments” (Fitch 

2001b).   

In sum, credit market discipline of subnational governments without central 

oversight is most plausible when subnational governments have considerable tax 

autonomy.  In federations like Spain and Germany—where the central government has a 

history of regulating subnational borrowing and financing a large share of subnational 

expenditures through predictable transfers with a strong commitment to uniform national 

service provision—creditors take comfort in the possibility that the central government 

would assure timely interest payments in the event of a subnational debt servicing crisis.  

In such systems, credit ratings are tightly clustered around or identical to the central 

government’s sovereign rating, and rating agencies give much greater weight to the 

central government’s economic and fiscal performance than those of the provinces.
11

  

  

III. The bailout game in action: A German case study 

 

 The previous section demonstrated that the central government’s “no bailout” 

commitment is less credible in more transfer-dependent systems, though it also indicates 

that it is important to look carefully at the details of intergovernmental arrangements.  

This section examines implications for subnational fiscal behavior by taking a closer look 

at individual subnational governments.  While voters and creditors are likely to examine a 

variety of additional factors beyond transfer-dependence when assessing the center’s 
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 In Europe, a handful of Austrian, Belgian, and Swedish subnationals have recently received ratings, all of 

which are tightly clustered around the respective sovereign ratings in spite of some rather striking 

differences in their balance sheets.  In France and Italy, on the other hand, the ratings stray a bit further 

from the sovereign rating.  In Italy, this is because central government support of regional governments is 

viewed as unreliable (Standard and Poor’s 2004).   



credibility, it appears to be a blunt but useful indicator.  A danger is that when the 

intergovernmental fiscal system creates rational bailout expectations, the most transfer-

dependent provinces will face incentives to adjust to negative shocks more slowly or not 

at all.   

 Germany’s system of fiscal federalism provides a striking example.  The Länder 

are responsible for almost 40 percent of public expenditures, though they possess 

miniscule autonomous taxing authority.  The vast majority of their revenues come from 

shared taxes and intergovernmental grants.  Thus the Länder have full autonomy over 

how much to spend and borrow each year, but very little control over revenue levels, 

which are determined by the allocation of relatively predictable shared revenues and 

grants.  The fiscal constitution requires that each Land be able to provide public services 

that create “equivalent living conditions” throughout the federation.  To that end, the 

equalization system goes to great lengths to even the expenditure capacities of the Länder 

through a three-stage process.  In the first stage, up to 25 percent of the value added tax is 

redistributed to the Länder with the lowest revenue after the primary tax sharing receipts 

are calculated.  Revenue is then redistributed from states whose “endowments” exceed 

their “needs” (based on national per capita tax income), bringing the relatively poor states 

up to 95 percent of their financial "needs."  In the third stage of equalization, the federal 

government steps in to lift the recipient states up to at least 99.5 percent of the national 

average with so-called supplementary grants.  By the end of the process, the recipient 

states actually have similar or even slightly higher revenues per capita at their disposal.    

 As shown in the previous section, creditors believe that the “equivalent living 

conditions” clause and the equalization system imply a rather straightforward federal 



guarantee of subnational debt.  It is likely that state governments on the receiving side in 

the equalization system form similar impressions that affect their fiscal decisions.  

Budgeters in the recipient Länder make fiscal decisions with the knowledge that p in the 

model above is quite high, and though a bailout may be a distant prospect, they will not 

be allowed to default.  Even better, recent events make it clear that the courts will require 

federal bailouts well before default looms.   In the 1970s and early 80s, bailout 

expectations among the recipient states were quite rational but had not yet been 

confirmed.  Beginning in 1987, Bremen and Saarland started to receive special 

supplementary transfers explicitly aimed at coping with high public debt. The 

expectations were confirmed more explicitly in 1992 when the Federal Constitutional 

Court handed down its decision stipulating that the constitution required the Bund to 

make extra transfers to Bremen and Saarland amounting to around 30 billion DM over 

the period from 1994-2000 in order to reduce public debt without severe expenditure cuts 

(Seitz 1998).  The text of the decision is now being used by Berlin in its current petition 

before the courts for a similar bailout.  The decision clarified that an emergency exists in 

a Land if the deficit/expenditure ratio and interest payment/tax ratios are more than twice 

the Land average.  If a Land government can prove that it has made serious efforts at 

fiscal consolidation on its own, it can trigger a bailout by declaring an extreme emergency 

if it can also prove that the normal mechanism of equalization is insufficient to reduce the 

debt burden without threatening the norm of equivalent service provision.   

 This decision clarified what was already implicit:  the credibility of the central 

government’s “no bailout” commitment is driven by a state’s place in the equalization 

system.  Only recipient states can hope for bailouts.  For the states that pay into the 



system—most notably Baden-Württemberg and Hessen—p in the bailout game is close to 

zero.  Bailouts would only be possible in the event of years of economic decline and 

massive debt buildup with interest payments crowding out other politically popular 

expenditures.  Thus these states face strong incentives to behave as fiscal conservatives—

reacting quickly to reduce expenditures in response to negative revenue shocks and 

avoiding massive increases in response to positive shocks in order to keep the debt 

burden low.   

The states on the receiving end of the equalization system make a very different 

assessment of the center’s credibility.  Even if not currently preparing to declare an 

extreme emergency (this surely entails political costs) the recipient states understand that 

eventually they or a future government will have that option.  This makes them more 

comfortable with a higher debt burden, and less willing to undertake politically painful 

expenditure cuts in response to negative shocks.  Income from enhanced fiscal assistance 

in the future (multiplied by some probability) is taken into account when making current 

fiscal decisions.
12

    

[FIGURE 4 HERE] 

 The simplest proposition arising from this framework is that long-term deficits 

and debts will be correlated with the Land’s place in the equalization system.  Figure 

Four, which plots average deficit/revenue ratios against average equalization 

payments/receipts per capita (before the federal supplementary transfers), provides strong 

evidence that this is the case. Even without the five new states clustered on the right, it is 
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 The literature on consumption provides some useful analogs.  Starting with similar income and debt 

burdens, and faced with a similar negative shock, a law student will be more willing to smooth 

consumption through borrowing than an art student because the former expects higher income in the future.  

Smoother expenditures and higher debt burdens will also be more attractive to individuals with aged, 

wealthy parents even if the contents of the will are unknown.   



clear that more transfer-dependent states run larger deficits.  Rodden (2005b) provides a 

series of econometric tests showing that the cross-sectional relationship is robust to the 

inclusion of a variety of control variables including state income, unemployment, federal 

and state partisanship, veto players, political fragmentation, and state size.  Moreover, the 

relationship holds up since the 1970s using panel data in models with and without fixed 

effects and year dummies: other things equal, long-run increasing dependence on 

transfers (or slippage toward recipient status) is associated with increased deficits within 

states over time. 

 The German system is set up in a way that helps assuage identification problems 

inherent in attempting to demonstrate a link between transfer-dependence and fiscal 

behavior.  First, reverse causation would be a problem if grants are used to fill states’ 

budgetary gaps, but a state’s payments or receipts at the end of the second stage of the 

equalization system is completely automatic and has nothing to do with budgetary 

outcomes.  Second, a more serious problem is that transfer-dependence and budgetary 

outcomes might both be driven by some unmeasured macroeconomic conditions not 

captured by GDP, unemployment, or state or year dummies.  Yet unlike many other 

federations, the equalization system insures that an asymmetric economic downturn that 

shrinks a state’s tax base relative to others does not lead to a relative reduction in 

revenues.   

 Nevertheless, exogenous economic factors that influence a state’s position in the 

equalization system might lead to extra pressure on the expenditure side, pushing up 

long-term deficits in recipient states.  An alternative approach is to examine the dynamics 

of fiscal adjustment to revenue shocks in order to assess whether, as hypothesized above, 



relatively transfer-dependent states adjust more slowly to negative shocks.  Every state 

has a so-called “golden rule” clause in its constitution, stipulating that borrowing only be 

used for capital projects.  Given their inflexibility on the revenue side, these rules imply 

that expenditures should closely track revenues, and credit markets should not be used to 

smooth current expenditures.  Yet the line between current and capital expenditures is 

notoriously porous for the German states, and it is not clear how the “golden rules” are to 

be enforced.  Thus when revenue falls below expectations, it is tempting to avoid a fully 

corresponding cut on the expenditure side.  Likewise, in years when revenues surpass 

expectations, it is tempting to spend the entire increase.  The key argument here is that 

these temptations are strongest in the transfer-dependent states with rational bailout 

expectations.      

In order to contrast the fiscal behavior of the states econometrically, I have 

calculated the gap between the smoothed trend in logged real revenues per capita (using 

the Hodrick-Prescott smoothing filter) and actual values each year, taken as a percent of 

the filtered value.  I treat these revenue gaps or “shocks” as exogenous, and contrast the 

expenditure responses of the 5 states that either pay into the system or have been close to 

neutral over the entire period, with the responses of the 5 (pre-unification) states that 

were consistent recipients.
13

  Table 1 reports the results of separate fixed effects 

regressions for each group of states.  The dependent variable is the change in real 

expenditures per capita.  The “revenue gap” has been divided into separate variables for 

positive and negative shocks, and in order to examine dynamics over time, two lags of 
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 Similar results are obtained by calculating “shocks” as the difference between actual and “expected” 

revenue, where expected revenue is the predicted value generated by an autoregression with two lags.   



each variable are also included.  The model also includes the lagged change in real 

expenditures per capita.   

  [TABLE 1 HERE] 

 The coefficients for negative revenue shocks tell an interesting story.  If states 

adhere strictly to the “golden rule” in the German context, the coefficient for negative 

revenue gap should be positive.  A larger negative deviation from trend should be 

associated with a corresponding reduction in expenditures.  Yet in both models, the 

coefficient is negative for the current year, which indicates short-term consumption 

smoothing financed with borrowing.  Yet the coefficient is more than twice as large for 

the “recipient” states.  Furthermore, among the “paying” states, there is a significant 

positive coefficient for the second lag of the negative revenue gap almost equal in size to 

the negative coefficient for the unlagged variable.  This indicates that after borrowing 

initially in response to the negative shock, these states moderate their expenditure growth 

by the second year.  However, there is no indication of adjustment among the recipient 

states at all, where all of the “negative revenue gap” coefficients are negative.   There is 

also no indication that the recipient states restrain themselves when revenue growth is 

unexpectedly strong.  The only coefficients that approach statistical significance are 

positive, indicating that positive revenue gaps are spent.  In contrast, though the 

coefficient for the lagged “positive revenue gap” is positive for the paying states, the 

coefficient is negative and slightly larger for the current year.
14

   

 Overall, this suggests a pattern of fiscally conservative behavior among the 

paying states, where in spite of some consumption smoothing, expenditures closely track 
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 Note that these results are not altered by the inclusion of controls for real gross state product per capita 

and unemployment.  



revenues.  The recipient states, on the other hand, demonstrate relative fiscal laxity:  they 

increase expenditures during good times and do not significantly curb expenditures 

during bad times.  This helps explain why their debt burdens have continued to grow 

much faster in recent decades than the paying states, in spite of the fact that their 

revenues have grown much faster.      

 

IV.  Is Germany an Outlier?   

 

 The basic problem in Germany is that Hamilton’s dictum is broken: the central 

government has no control over the borrowing of the states, while its dominant role in 

taxation makes it implicitly responsible for the debts of the most transfer-dependent 

states.  The problem should not be taken lightly.  Berlin is currently attempting to extract 

a massive bailout, and other states may be poised to do so in the future.  The skyrocketing 

debts of the (mostly recipient or neutral) Länder are a large part of the reason Germany 

has run afoul of the Stability and Growth Pact.  A similar problem has characterized Latin 

American federations, but is this a common scenario among European countries?  Using 

all of the European countries for which appropriate data were available over the 1990s, 

Figure 5 plots intergovernmental transfers as a share of subnational government revenues 

on the horizontal axis.  On the vertical axis is an index that captures the extent of 

subnational borrowing autonomy allowed by the central government, adapted from the 

Inter-American Development Bank and extended by Rodden (2002).
15

   

[FIGURE 5 HERE] 
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 Weighted averages are used for countries with more than one subnational level. 



 The relatively clear negative relationship between transfer-dependence and 

borrowing autonomy is consistent with Hamilton’s dictum.  The central governments that 

allowed relatively unfettered access to credit markets in the 1990s were those that funded 

a relatively small portion of local expenditures through intergovernmental grants.  The 

clearest examples in Europe were Switzerland and Sweden, though in 2001 Sweden 

implemented strong new restrictions on local borrowing (Balassone, Franco, and Zotteri 

(2002), indicated by the arrow in Figure 5.  According to the framework laid out above, 

creditors, voters, and subnational governments in countries like Switzerland are more 

likely to view the central government’s “no bailout” commitment as credible.  At the 

other end of the spectrum, in the UK and Bulgaria, the central government dominates 

taxation and in order to mitigate the resulting moral hazard problem, tightly regulates 

subnational access to credit markets.
16

  In the 1990s Germany joined three other 

outliers—the Netherlands and especially Italy and Spain—in the Northeast corner of 

Figure 5, where the central government dominates taxation but cannot control subnational 

borrowing.  However, since 2000 both Italy and Spain have undertaken significant 

reforms pushing them closer to the regression line, as indicated by the arrows in Figure 5.  

Italy and Spain have implemented new restrictions on subnational borrowing (see 

Bordignon, this volume), and the Spanish Autonomous Communities have also gained 

new tax autonomy since 2000 (Balassone et al. 2002).  

 The sizes of the bubbles in Figure 5 correspond to the combined state and local 

deficit as a share of GDP, averaged over the 1990s.
17

  The tiny dots denote balanced 

budgets or surpluses.  For the most part, central government restrictions on local 
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 For a similar finding, see Eichengreen and von Hagen (1996) 
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 Deficit data are taken from the IMF’s Government Finance Statistics, and GDP data are taken from the 

IMF’s International Financial Statistics.  Note that appropriate data were unavailable for Belgium. 



borrowing appear to be effective.  With the exception of Norway, subnational deficits 

were quite modest in the lower half of Figure 5.  Not surprisingly, the largest subnational 

debtors in Europe were those with relatively unrestricted access to credit markets.  

Among Europe’s largest subnational deficits were those of the Swedish local 

governments and the Swiss local governments and Cantons.  However, the German 

subnational governments (primarily the Länder) had the largest deficits in Europe 

(around 1.4 percent of GDP). One of the other 1990s outliers, Spain, was close behind 

(driven primarily the Autonomous Communities), though its deficits have fallen slightly 

in recent years.  Given the framework laid out above, Italy, Spain, and especially 

Germany provided the greatest cause for concern at the end of the 1990s, though only 

Germany, with its powerful state governments, has completely avoided reform.  It is far 

too early to assess the results of these reforms, but subnational deficits have decreased 

slightly in both cases.
18

    

Beyond the blunt measure of overall transfer-dependence, in each of these cases 

there are important differences in the incentives faced by different subnational 

governments.  In both Italy and Spain there are dramatic cross-region differences in 

transfer-dependence.  It is possible, for instance, that Autonomous Communities like 

Navarre, which had considerable control over taxation in the 1990s, was viewed as a 

miniature sovereign debtor, while highly transfer-dependent entities like Andalucia and 

Catalonia were not. Yet it does not necessarily follow that across localities within 

countries, transfer-dependence will be tightly linked to fiscal laxity as in Germany.  In 

Germany, a state’s place in the equalization system is a rather unambiguous guide to the 
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 For a discussion of Italian deficits and the potential impact of recent reforms, see Bordignon (this 

volume).  For a skeptical view, see Balassone et al. (2002).   



rationality of bailout expectations.  This may not be the case in other countries, and any 

argument relating the intergovernmental fiscal system to cross-province differences in 

fiscal expectations must be tailored to the institutional context.  Moreover, this chapter 

has not discussed a variety of other possible cross-region determinates of bailout 

expectations, including partisan politics (Rodden 2005a) and the “too big to fail” 

phenomenon (Wildasin 1997).   

 

V. A summary of policy implications 

 

As subnational governments in Europe gain greater autonomy over larger shares 

of public sector budgets, it may seem natural that they gain greater access to domestic 

and international credit markets.  Subnational debt markets are expanding rapidly, and 

provincial and local governments throughout Europe are going through the credit rating 

process.  On the surface this may seem like a good opportunity to enhance the efficiency 

of local infrastructural investment and build a more central role for markets rather than 

hierarchies in enforcing fiscal discipline.  Especially among those who are attracted to the 

optimistic normative literature on competitive federalism, from Friedrich von Hayek to 

Charles Tiebout and James Buchanan, optimism about decentralization and enhanced 

efficiency and discipline abounds.  

Yet this chapter encourages skepticism about burgeoning market discipline 

among the vast majority of European subnational governments.  For the most part, 

European subnational governments are highly dependent on shared taxes and grants.  

Even Figure Five above vastly overestimate the extent of tax autonomy in Europe since 



central governments often regulate the bases and/or rates of taxes that are administered 

by subnational governments (see OECD 1999).  The central argument of this chapter is 

that credit markets, not to mention voters, are poorly suited to discipline the borrowing of 

subnational governments that do not have sufficient access to independent taxation.  It 

has shown that creditors often view intergovernmental transfer programs as implicit 

central government guarantees of subnational debt.     

Even within countries where aggregate data suggest relatively independent 

taxation among subnational governments, cross-jurisdiction differences are often vast. In 

many cases there are a handful of wealthy jurisdictions that depend primarily on own-

source taxation and pay into redistributive schemes, and a much larger number of 

jurisdictions that are heavily dependent on intergovernmental grants or redistributive 

shares of common pool tax revenue. While the former may have potential to be viewed as 

sovereigns, the latter will almost certainly not.  Many European countries with highly 

decentralized service provision are characterized by pronounced inter-regional income 

disparities accompanied by persistent beliefs—sometimes codified or even 

constitutionalized—in equal access to government services throughout the country.  The 

combination of borrowing autonomy and transfer-dependence reflects the difficult trade-

off between the drive for local self-determination, especially in countries with histories of 

federalism or strong ethno-linguistic regional cleavages, and the desire to keep national 

standards for certain sensitive public goods.  This combination is not conducive to a 

system of pure laissez faire market discipline, as in Switzerland or the United States, 

where the center backs away from regulating or monitoring the borrowing of subnational 

governments.  Perhaps the German case is extreme, but a similar dynamic can be 



imagined elsewhere.  In countries like Germany, the path to greater subnational fiscal 

discipline mostly likely involves enhanced central oversight with strong enforcement 

mechanisms.   

Indeed, since the 1997 adoption of the Stability and Growth Pact, which makes 

central governments accountable for all public sector deficits, several governments have 

passed legislation aimed at enhancing the central government’s ability to control 

subnational borrowing.  In this respect EMU may have had a well-timed beneficial 

impact, especially in countries like Belgium, Italy, and Spain, where political 

decentralization in the late 1990s had been moving forward along with expansions of 

subnational spending and borrowing powers in contexts where taxation was still highly 

centralized and citizens expected national standards.  These efforts have been quite 

diverse, and the temptation to make sweeping judgments based on only a few years 

experience should be resisted.  A key consideration arising from the framework presented 

above is the credibility of the enforcement mechanism.  Governments that cannot commit 

not to provide bailouts might also find it difficult to enforce borrowing restrictions or 

penalties for excessive deficits, especially during bad times.  Thus transparent, non-

discretionary procedures are preferable, with enforcement responsibilities delegated 

whenever possible to autonomous agencies and courts.  Some of the enforcement 

procedures in the recently adopted laws are murky or weak, and they rely heavily on 

cooperative, consensus-based procedures (Baslassone et al. 2002).  Only time will tell if 

these can hold up under the pressure of future fiscal and political crises. 

The historical record provides many examples of successful regulation of local 

borrowing by central governments in relatively homogeneous unitary countries, but 



unfortunately fewer examples among large, diverse, democratic federations (Rodden 

2005a).  The years ahead will provide opportunities to learn a great deal about which 

rules and procedures work under which conditions.  One of the most promising aspects of 

recent moves toward enhanced fiscal surveillance of regional and local governments in 

Europe—both for the citizens of European countries and the scholars who study them—is 

the collection of better data that more accurately reflect the resources and obligations of 

subnational governments.        
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Figure 1:  The bailout game
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Figure 2: Debt burdens and credit ratings in four federations
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Figure 3: Debt burdens and credit ratings in the German Länder
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Figure 4: Equalization and Deficits among the German Länder
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Size of bubble corresponds to subnational deficit/GDP

Figure 5: Transfer-dependence, subnational borrowing autonomy, and 

subnational deficits in Europe (1990s)
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Dependent variable:

Coef. PCSE Coef. PCSE

Positive revenue gapt -2.82 0.92 *** 2.60 1.54 *

Positve revenue gapt-1 2.54 0.86 *** -1.46 1.68

Positive revenue gapt-2 -0.64 0.81 2.59 1.53 *

Negative revenue gapt -1.83 0.78 ** -4.31 1.54 ***

Negative revenue gapt-1 -1.07 0.78 -2.48 1.58 *

Negative revenue gapt-2 1.63 0.77 ** -0.17 1.56

Lag change real expenditure 

per capita (log) -0.01 0.11 -0.59 0.11 ***

Constant 0.00 0.01 0.01 0.02

Observations

# of Länder

R
2

Fixed effects model assuming first-order autocorrelation

*   p<.1

**  p<.05

*** p<.01

Change real expenditures per 

capita (log)

Paying and neutral 

Länder Recipient Länder

Table 1: Expenditure responses of Länder to deviations 

from revenue trend
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